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A  s  the  Nation's  principal  conservation  agency,  the 
A  Department  of  the  Interior  has  responsibility  for 
most  of  our  nationally  owned  public  lands  and  natural 
resources.  This  includes  fostering  the  wisest  use  of  our 
land  and  water  resources,  protecting  our  fish  and  wild- 
life preserving  the  environmental  and  cultural  values 
of  our  national  parks  and  historical  places,  and  provid- 
ing for  the  enjoyment  of  life  through  outdoor  recreation . 
The  Department  assesses  our  energy  and  mineral  re- 
sources and  works  to  assure  that  their  development 
is  in  the  best  interests  of  all  our  people.  The  Depart- 
ment also  has  a  major  responsibility  for  American 
Indian  reservation  communities  and  for  people  who  live 
in  Island  Territories  under  U.S.  administration. 


FOREWORD 


^elected  Water  Resources  Abstracts,  a  semimonthly 
J  journal,  includes  abstracts  of  current  and  earlier  pertinent 
nonographs,  journal  articles,  reports,  and  other  publication 
Drmats.  The  contents  of  these  documents  cover  the  water- 
elated  aspects  of  the  life,  physical,  and  social  sciences  as 
/ell  as  related  engineering  and  legal  aspects  of  the  charac- 
jristics,  conservation,  control,  use,  or  management  of  water, 
iach  abstract  includes  a  full  bibliographical  citation  and  a  set 
if  descriptors  or  identifiers  which  are  listed  in  the  Water 
lesources  Thesaurus.  Each  abstract  entry  is  classified  into 
0  fields  and  60  groups  similar  to  the  water  resources  re- 
earch  categories  established  by  the  Committee  on  Water 
lesources  Research  of  the  Federal  Council  for  Science  and 
echnology. 

VRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE 
;OPIE3  OF  DOCUMENTS  ABSTRACTED  IN  THIS  JOUR- 
JAL.  Sufficient  bibliographic  information  is  given  to  enable 
eaders  to  order  the  desired  documents  from  local  libraries 
*  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve 
is  scientific  and  technical  information  needs  of  scientists, 
ngmeers,  and  managers  as  one  of  several  planned  services 
if  the  Water  Resources  Scientific  Information  Center 
WRSIC).  The  Center  was  established  by  the  Secretary  of  the 
iterior  and  has  been  designated  by  the  Federal  Council  for 
Science  and  Technology  to  serve  the  water  resources  com- 
lunity  by  improving  the  communication  of  water-related 
ssearch  results.  The  Center  is  pursuing  this  objective  by  co- 
rdinating  and  supplementing  the  existing  scientific  and  tech- 
lical  information  activities  associated  with  active  research 
nd  investigation  program  in  water  resources. 

o  provide  WRSIC  with  input,  selected  organizations  with 
ctive  water  resources  research  programs  are  supported  as 
centers  of  competence"  responsible  for  selecting,  abstract- 


ing, and  indexing  from  the  current  and  earlier  pertinent  litera- 
ture in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in 
cooperation  with  the  Environmental  Protection  Agency.  A 
directory  of  the  Centers  appears  on  the  inside  back  cover. 
Supplementary  documentation  is  being  secured  from  estab- 
lished discipline-oriented  abstracting  and  indexing  services. 
Currently  an  arrangement  is  in  effect  whereby  the  Bio- 
Science  Information  Service  of  Biological  Abstracts  supplies 
WRSIC  with  relevant  references  from  the  several  subject 
areas  of  interest  to  our  users.  In  addition  to  Biological  Ab- 
stracts, references  are  acquired  from  Bioresearch  Index 
which  are  without  abstracts  and  therefore  also  appear  ab- 
stractless  in  SWRA.  Similar  arrangements  with  other  pro- 
ducers of  abstracts  are  contemplated  as  planned  augmen- 
tation of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Re- 
sources Research  Institutes  administered  under  the  Water 
Resources  Research  Act  of  1964,  as  well  as  input  from  the 
grantees  and  contractors  of  the  Office  of  Water  Research 
and  Technology  and  other  Federal  water  resource  agencies 
with  which  the  Center  has  agreements  becomes  the  informa- 
tion base  from  which  this  journal  is,  and  other  information 
services  will  be,  derived;  these  services  include  bibliographies, 
specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  ar- 
rangements of  this  bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Research  and  Technology 
U.S.  Department  of  the  Interior 
Washington,  DC  20240 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


!.  WATER  CYCLE 
:A.  General 


JUD  BASIN  MANAGEMENT  MODEL  WITH 
CONCURRENT  QUALITY  AND  FLOW  CON- 
TRAINTS-PHASE  H, 

Jevada  Univ.,  Reno.  Desert  Research  Inst. 
I L.  Bateman,  A.  B.  Cunningham,  and  T.  Ward. 
Available  from  the  National  Technical  Informa- 
ion  Service,  Springfield,  VA  22161  as  PB-263  454, 
•rice  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Vater  Resources  Center,  Project  Report  No.  42, 
;ebruary,  1976.  96  p,  14  fig,  10  tab,  29  ref,  4  ap- 
end.  OWRT  C-5321(No.  4222)(1). 

)escriptors:  'Management,  Simulation  analysis, 
iystems  analysis,  Water  quality,  *Model  studies, 
Nevada,  'River  systems,  'River  basins,  Water 
upply,  Flow,  Hydrologic  data,  Dendrochronolo- 
;y,  Droughts,  'Arid  lands. 

dentifiers:  Sierra  Nevada  Mountains(Nev), 
Truckee  and  Carson  Rivers(Nev). 

V  complex  river  system  consisting  of  two  inter- 
onnected  river  basins  is  being  utilized  for 
levelopment  of  a  management  model  considering 
luality  and  flow.  The  Truckee-Carson  system  in 
vesttrn  Nevada  has  been  the  subject  of  eight 
'ears  of  prior  related  research  which  has  resulted 
d  a  flow  management  model  for  the  entire  system 
ind  a  chemical  quality  model  for  the  Truckee 
liver.  The  on-going  research  will  result  in 
ieveiopment  of  a  comprehensive  water  manage - 
nent  tool  for  arid  regions  where  supply  and  quali- 
y  demands  are  varied  and  often  conflicting. 
Development  of  a  management  model  for  the 
["ruckee-Carson  system  in  which  both  water 
iupply  and  quality  are  considered  as  bases  for 
leveloping  operating  rules  has  been  undertaken. 
Results  are  being  checked  by  sampling/analysis  of 
Zarson  Basin  waters  to  test  transferability  to  other 
itreams  along  the  eastern  front  of  the  Sierra 
Nevada  Mountains.  Analysis  of  the  statistical  pro- 
Jerties  of  annual  tree-ring  growth,  streamflow, 
ind  precipitation  has  been  completed.  Results 
ihow  no  indication  of  long-term  trends  on  cyclical 
:limauc  behavior  in  Truckee-Carson  region, 
rlydrologic  data  series  estimated  from  tree-ring 
ippear  to  be  a  good  'first  approximation'  of  histor- 
c  record  especially  during  periods  of  drought. 
See  also  W75-00701)  (Fallon-Nevada) 
A77-04147 


HATER  RESOURCES  OF  NORTHWESTERN 
WYOMING, 

3eological     Survey,     Cheyenne,     Wyo.     Water 

Resources  Div. 

E.R.Cox. 

Available  from  Branch  of  Dist.  USGS  Box  25286, 

Federal   Ctr.    Denver,    CO    80225    Price    $4.25. 

Hydrologic  Investigation  Atlas  HA-558,   1976.  3 

sheets,  17  ref. 

Descriptors:  'Surface-groundwater  relationships, 
■Groundwater  resources,  'Streamflow,  'Water 
luality,  'Wyoming,  'Maps,  Hydrologic  data, 
Hydrogeology,  Water  supply,  Water  utilization, 
National  Parks,  Water  wells,  Springs. 
Identifiers:  Yellowstone  National  Park,  Grand 
Ieton  National  Park. 

ITus  3-sheet  map  report  describes  the  hydrologic 
:onditions  in  northwestern  Wyoming.  The  increas- 
ng  number  of  tourists  and  residents  and  the  shift- 
JJg  of  overnight  accommodations  for  tourists  from 
rellowstone  and  Grand  Teton  National  Parks  to 
warby  areas  may  result  in  the  need  for  develop- 
ment of  additional  water  supplies  in  northwestern 
Wyoming.  Hydrologic  data  have  been  collected 
rom  wells,  springs,  streams,  and  lakes  in 
lonnwestern  Wyoming  and  are  given  in  maps,  ta- 
';?■  5nd  graphs.  Using  streamflow  and  water- 
■ame  data,  the  transmissivity  of  a  segment  of  an 


aquifer  in  alluvium  and  glacial  outwash  in  Jackson 
Hole  was  estimated  to  be  30,000  feet  squared  per 
day  (2,800  meters  squared  per  day).  Water  in  the 
study  area  is  used  for  irrigation  and  for  public, 
domestic,  and  commercial  supplies.  (Woodard- 
USGS) 
W77-04238 


FLOOD  STUDIES  REPORT. 

The  Natural  Environment  Research  Council,  In- 
stitute of  Hydrology,  Wallingford,  Oxon,  En- 
gland, 1975.  1295  p,  24  maps.  Price:  45  pound 
sterling  outside  U.K.,  40  pound  sterling  within 
U.K. 

Descriptors:  'Floods,  'Flood  forecasting, 
'Rainfall-runoff  relationships,  'Analytical 
techniques,  'Foreign  countries,  Hydrologic  data, 
Gaging  stations,  Peak  discharge,  Flood  discharge, 
Streamflow,  Flow  rates,  Regression  analysis, 
Mathematical  models,  Estimating,  Equations, 
Topography,  Geology,  Meteorological  data, 
Hydrographs,  Duration  curves,  Flood  routing, 
Maps,  Evaluation,  Planning. 
Identifiers:  'Great  Britain,  'Ireland. 

The  'Flood  Studies  Report'  provides  a  variety  of 
methods  by  which  the  magnitude  and  frequency  of 
floods  may  be  estimated  either  at  a  site  with  flow 
records  or  at  an  ungauged  site  and  discusses  the 
circumstances  under  which  a  particular  method  of 
estimation  is  suitable.  The  study  was  based  on 
analysis  of  data  from  over  500  British  and  Irish 
stations,  but  the  theoretical  development  and 
many  of  the  techniques  should  be  valuable  to 
hydrologists  and  engineers  in  other  countries.  The 
report  is  presented  in  five  volumes,  each  dealing 
with  one  aspect  of  the  study:  Volume  I. 
'Hydrological  Studies'  is  based  on  the  hydrologi- 
cal  studies  at  the  Institute  of  Hydrology.  Volume 
II.  'Meteorological  Studies'  describes  the  work  of 
the  Meteorological  Office.  Volume  III.  'Flood 
Routing  Studies'  describes  the  investigations  of 
the  Hydraulics  Research  Station  and  recommends 
the  choice  of  a  flood  routing  method  based  on 
theory  and  comparison  of  several  techniques. 
Volume  IV.  'Hydrological  Data'  presents  the  basic 
information  which  was  analysed  in  the  study. 
Volume  V.  'Maps'  (24  maps)  includes  maps  of  soil 
and  climatic  variables,  stations  used  in  the  analy- 
sis, mean  annual  floods,  residuals  from  mean  an- 
nual flood  prediction  equation  and  rainfall  mag- 
nitudes of  various  durations  and  return  periods. 
(Woodard-USGS) 
W77-04244 


INSTRUMENTATION  FOR  FIELD  STUDD2S  OF 
URBAN  RUNOFF, 

Canada   Centre    for   Inland    Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2E. 

W77-04246 


PREDICTING  RUNOFF  INITIATION  TIMES 
UNDER  FIELD  CONDITIONS  IN  TROPICAL 
(HAWAII)  SOILS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agronomy  and 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-04252 


EUSTATIC   SEA    VARIATION    IN   THE   LAST 
2000  YEARS  IN  THE  MEDITERRANEAN, 

Bologna  Univ.  (Italy).  Instituto  di  Fisica. 
For  primary  bibliographic  entry  see  Field  2L. 

W77-04271 


ADJUSTMENT    OF    MEASURED    PRECIPITA- 
TION FOR  GAGE  UNDERCATCH, 

State  Univ.  of  New  York  Coll.  at  Geneseo.  Dept. 

of  Geography. 

For  primary  bibliographic  entry  see  Field  2B. 

W77-04274 


HYDROLOGIC  MODELING  TO  DETERMINE 
THE  EFFECT  OF  SMALL  EARTHERN  RESER- 
VOIRS ON  EPHEMERAL  STREAMFLOW, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W77-04320 


TOWARD  AN  ANALYTICAL  THEORY  OF 
WATER  FLOW  THROUGH  INHOMOGENEOUS 
POROUS  MEDIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-04396 


EXPERIMENTAL  TEST  OF  THE  LANGEVTN 
EQUATION  AS  A  MODEL  FOR  WATER  FLOW 
THROUGH  UNSATURATED  SOIL, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-04397 


A  MARKOVIAN  STOCHASTIC  BASIS  FOR  THE 
TRANSPORT  OF  WATER  THROUGH  UNSATU- 
RATED SOIL, 

Arizona  Univ.,  Tucson.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  2G. 
W77-04398 


ON  THE  STOCHASTIC  FOUNDATIONS  OF 
THE  THEORY  OF  WATER  FLOW  THROUGH 
UNSATURATED  SOIL, 

Arizona  Univ.,  Tucson.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  2G. 
W77-04399 


26.  Precipitation 


GATE  CONVECTION  SUBPROGRAM  DATA 
CENTER:  SHIPBOARD  PRECIPITATION 
DATA, 

National  Oceanic  and  Atmospheric  Administra- 
tion,  Washington,   D.C.  Center  for  Experiment 
Design  and  Data  Analysis. 
W.  R.  Seguin,  and  P.  Sabol. 

NOAA  Technical  Report  EDS  18,  November 
1976. 76  p,  3  fig,  51  tab,  append. 

Descriptors:  'Precipitation(Atmospheric), 

'Meteorological  data,  'Rainfall,  Convection,  Data 
collections. 

Identifiers:  Eastern  North  Atlantic  Ocean,  Marine 
weather  conditions,  Global  Atlantic  Tropical  Ex- 
periment (GATE),  Global  Atmospheric  Research 
Program  (GARP). 

Precipitation  amounts  at  the  time  resolution  they 
were  recorded  on  shipboard  WMO  marine  logs 
during  the  1974  GARP  Atlantic  Tropical  Experi- 
ment (GATE)  are  presented.  Tabulations  include 
both  daily  amounts  and  precipitation  totals  for 
each  of  the  three  observation  phases.  Tables  show 
rainfall  amounts  as  reported  by  each  ship.  Record- 
ing frequency  varied.  Only  the  time  periods  for 
which  there  was  a  measurable  amount  of  precipita- 
tion are  included  in  the  tables.  All  data  were 
checked  against  weather  observations  as  recorded 
in  the  WMO  marine  logs  to  ensure  that  there  was 
agreement  between  prevailing  weather  conditions 
at  the  time  of  reported  rainfall.  (NOAA) 
W77-04196 


FLOODS  IN  NEW  YORK,  1973  AND  1974, 

Geological     Survey,     Albany,     N.     Y.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W77-04231 


Field  2-WATER  CYCLE 
Group  2B— Precipitation 

THE   BIG   THOMPSON    FLOOD   OF    1976   IN 

GeopElR  and D Corp.,  Fort  CoUins  Colo. 
For  primary  bibliographic  entry  see  Field  2E. 

W77 -04247 

APPLICATION   OF   A   THREE-DIMENSIONAL 
MODEL    TO    COMPUTATIONS    OF    STORM 
SURGES  IN  THE  BLACK  SEA, 
B.  Kh.  Rybak.  „„ 

Soviet  Hydrology,  Selected  Papers,  No  2  p  89- 
92,  November  1975.  2  fig,  4  ref.  Translated  from 
Trudy  Gidromettsentra  SSSR,  No.  119,  p  9-17, 
1975. 

TVscriDtors-  *Model  studies,  'Storm  surge, 
?Mathematical  models,  Currents(Water)  Water 
levels  Water  level  fluctuations,  Winds,  Foreign 
countries,  Atmospheric  pressure  Mathematics, 
Equations,  Limnology,  Oceanography. 
Identifiers:  *Black  Sea. 

The   two-dimensional  hydrodynamic   models   of 
storm  surges  used  until  now  have  several  short- 
comings that  limit  their  application  to  deep  seas. 
One  limitation  concerns  the  determination  of  the 
bottom    friction    force    from     aveage    current 
velocity,  wich  has  the  disadvantage  that  the  verti- 
cal velocity  distribution  may  be  very  diversified. 
Bottom  currents  in  deep  seas  frequently  flow  in  a 
direction  opposite  that  of  surface  currents,  and,  in 
this  case,  an  error  may  arise  in  the  determination 
of  the  sign  of  the  bottom  friction  force.  Further- 
more the  aforementioned  models  cannot  give  the 
vertical  distribution  of  the  current  vector.  Heaps 
used  a  three-dimentional  model  for  a  rectangular 
basin.  Such  a  model  was  used  to  compute  real 
storm  surges  in  the  Black  Sea.  The  scheme  was 
tested  using  the  real  storm  surge  of  July  li-li, 
1969    The   wind   was   calculated   from   real   at- 
mospheric pressure  fields.  The   pressure  fields 
were  taken  from  synoptic  charts  at  6-hour  inter- 
vals  The  level  and  current  fields  were  obtained 
during  the  computations.  The  results  were  verified 
from  level  fluctuations  at  coastal  stations.  (Sims- 
ISWS) 
W77-04260 


STUDIES  ON  THE  RATES  OF  WATER  USE  OF 
DWARF  WHEAT  AND  THEIR  RELATIONSHIP 
WITH  POTENTIAL  VALUES  BASED  ON  THE 
CLIMATOLOGICAL  APPROACH, 

Pubjab   Agricultural   Univ.,    Kapurthala   (Ind.a). 

Rice  Research  Station. 

For  primary  bibliographic  entry  see  Field  3K 

W77 -04314 

FREQUENCY    AND    PROBABILITY    OF    DRY 

S^y^HSfu're    Sciences,    Bangalore 

Annals  of  Arid  Zone,  Vol.  14,  No.  3,  p.  201-205, 
September,  1975. 2  tab.,  4  ref. 

Descriptors:  'Rainfall,  'Arid  lands,  "Wither  pat- 
terns 'Frequency,  'Probability,  Meteorology, 
Rain'  Precipitation  Atmospheric),  Distribution, 
Distribution  patterns,  Monsoons,  Mo.sture  stress, 
'Forecasting,  Soil  moisture,  Crop  production, 
Weather      forecasting,      Rainfall      disposition, 

Identifiers:  'Dry  spells,  *Dharwar(India). 

Prolonged  dry  spells  are  a  common  feature  in- 
fluencing agricultural  production.  Scientific  study 
of  the  occurrence  of  dry  speUs  is,  therefore    im- 
portant for  crop  planning,  particularly  in  areas  that 
relv    upon   rainfall    rather   than    irrigation.    I  he 
frequency  of  occurrence  of  dry  spells  at  Dharwar, 
South  India,  during  the  rainy  months  of  June  to 
October  was  studied,  and  the  probabilities  of  oc- 
currence of  dry  speUs  of  different  lengths  are 
presented.  Twenty-five  year  daily  rainfall  records 
at  the  Agri-Meteorological  Observatory,  College 
of  Agriculture,  Dharwar,  a  dry  subhurrud  station, 
were     analyzed.     September     has     the     highest 
frequency  of  dry  spells,  while  June  has  the  longest 
average  duration.  The  effect  of  the  occurrence  of 
dry  spells  on  crop  production  is  discussed.  (Jamail- 
Arizona) 
W77-04317 

2C.  Snow,  Ice,  and  Frost 


TERRACES  AND  SHOKhl.INtS  OF  H^RIDA^ 
Geological  Survey,  Tallahassee  Fla  Wat 
Resources  Div.  ,  __ 

For  primary  bibliographic  entry  see  Field  7C. 

W77 -04229 

ANTISYMMETRIC  STRESS  FOR  SEA  ICE, 

Geological     Survey,     Tacoma,     Wash      Wai 

Resources  Div. 

C  H.  Ling,  and  W.J.  Campbell. 

AIDJEX  Bulletin  No  33,  University  of  Washu 

ton   Seattle,  Division  of  Marine  Resources,  p 

84,  September  1976.  1  fig,  14  ref. 

Descriptors:  'Sea  ice,  'Oceans,  'Volu, 
•Equations,  Methodology,  'Stress  Moven* 
Arctic  Ocean,  Antarctic  Ocean,  Aenal  phot 
raphy,  Aircraft,  Satellites(Artificiai). 

Equations  are  described  for  studying  the  dynao 

of  floating  ice.  Starting  with  a  control  volume, 

momentum  equation  and  the  equation  for  the 

gular  momentum  are  derived.  The  control  volu 

which  comprises  several  floes,  consists  of  1 

control  surfaces  plus  the  top  and  bottom  cor 

surfaces  that  coincide  with  the  top  and  bottoi 

the  floes.  The  stress  has  the  unit  of  force  per 

length  The  important  point  to  consider  is  tna 

the  Arctic  Ocean  and  parts  of  the  AntarcUc  oc 

continuum  ice  can  be  large.  Recent  aircraft 

sateUite  data  (Campbell  et  al,     974    1975) 

that  the  Beaufort  Sea  has  a  significant  vanat* 

floe  size,  with  many  large  floes    up  to  60  k. 

diameter,  in  the  eastern  part  and  much  sin 

ones  in  the  western  part.  During  recent  air 

fbghts  between  Greenland  and  the  North 

many   large   aggregates   composed   ofnum, 

small  and  large  floes  were  observed  which 

dimensions  on  the  order  of  100  km.  Markc 

Thomson  (1975)  have  noted  the  presencse  of  1 

scale,    spatially    rectilinear    leads    separate 

distances  of  approximately  100  km  through 

lite  imagery  of  the  ice-covered  Canada  Basin 

Arctic  Ocean.  This  is  further  evidence  that  tt 

ice    as    a   continuum    has    a   very    large 

(Woodard-USGS) 

W77-04240 


ADJUSTMENT    OF    MEASURED    PRECIPITA- 
TION FOR  GAGE  UNDERCATCH, 

State  Univ.  of  New  York  Coll.  at  Geneseo.  Dept. 
of  Geography. 

R    L0U£C3V 

Journal  of  Applied  Meteorology,  Vol  15,  No.  10,  p 
1097-1101 ,  October  1976. 1  fig,  3  tab,  19  ref. 

Descriptors:  *Rain  gages, 

*Precipitation(Atrnospheric),  'Model  studies, 
•New  York  'Water  balance,  Soil  moisture, 
Evapotranspiration,  Snowpacks,  Rainfall-runoff 
relationships,  Discharge  measurement,  Instrumen- 

Identifiers:  'Gage  undercatch,  Thornthwaite 
water  balance  model. 

The  application  of  a  climatic  water  balance  model 
was  shown  to  be  useful  in  the  estimation  of 
representative  regional  precipitation.  Often  the 
precipitation  recording  network  does  not  accurate- 
ly represent  the  average  conditions  of  a  region  due 
to  gage  height,  exposure,  and  the  degree  to  which 
the  individual  sample  points  represent  true  varia- 
tions in  precipitation.  A  comparison  of  calculated 
and  measured  regional  runoff  was  made  to  assess 
inaccuracies  in  the  measured  hydrologic  regime  of 
the  study  are.,  in  western  New  York  State^iscre- 
pancies  between  calculated  and  measured  runoff 
were  shown  to  be  related  to  problems  of  precipita- 
tion measurement,  producting  a  consistent  gage 
undercatch.  It  was  shown  that  a  water  balance 
model  might  be  used  to  adjust  regional  precipita- 
tion values  to  better  represent  the  average  condi- 
tion over  the  total  region.  (Jones-ISWS) 
W77-04274 


WATER  LOSS  FROM  SNOWDRD7TS  UNDER 
OASIS  CONDITIONS, 

Wyoming    Univ.,    Laramie.    Water    Resources 
Research  Inst.  _ 

For  primary  bibliographic  entry  see  Field  3B. 

W77-04174 

RIVER  BASIN  SNOW  MAPPING  AT  THE  NA- 
TIONAL ENVIRONMENTAL  SATELLITE  SER- 

VICE 

National       Environmental       Satellite       Service, 

Washington,  D.C. 

S.  R.  Schneider,  D.  R.  Wiesnet,  and  M.  C. 
McMillan.  ..CM     a, 

NOAA     Technical     Memorandum     Nb5>i>     »3, 
November  1976.  23  p,  10  fig,  1  tab,  17  ref. 

Descriptors:     'River    basins,     'Snow     surveys, 
•Mapping,    'SateUites(Artificial),   United   States 
Snow      cover,      Sensors,      Watersheds(Basins), 
Photography,  Data  collections. 
Identifiers:  Photo-interpretative  techmques. 

The  development  of  the  operational  river  basin 
snow  mapping  program  at  NESS  is  descnbed. 
Satellite  derived  areal  snow  cover  measurements 
are  now  being  provided  for  over  20  river  basins  to 
Federal  and  State  agencies  around  the  United 
States  The  snow  maps  are  made,  and  results  are 
disseminated  within  24  hours  of  a  satellite  pass 
over  a  study  basin.  The  sateUite  sensors  used  in 
snow  mapping,  the  methodology,  possible  sources 
of  error,  and  quality  control  techniques  are  also 
described.  (NOAA) 
W77-04199 


ESTIMATION    OF    THE    DEPTH     OF 
FRFF7ING    IN    DRAINAGE   BASINS    IN 
cInTRaT  PART  OF  THE  NORTHWES 
EUROPEAN  USSR, 

For  primary  bibliographic  entry  see  Field  2G 
W77-04259 

SNOW  AND  ICE  SURFACES  MEASURE 
THE  NIMBUS  5  MICROWAVE  SPECTB 

TER 

Massachusetts     Inst,     of     Tech.,     Caml 

Research  Lab.  of  Electronics. 

K.  F.  Kunzi,  A.  D.  Fisher,  D.  H.  Staelin,  ant 

Waters 

Journal' of  Geophysical  Research,  Vol.  81, 1 

d  4965-4980,  September  20,  1976.  10  fig,  3 

ref.  NASA  NAS7-100,  NAS5-21980. 

Descriptors:  'Remote  sensing,  'Snow  cov< 
cover,  'Polar  regions,  'Arctic,  'Antarctica 
lites(Artificial),  Cold  regions,  Ice,  Sea  ice, 
Electrical  properties,  Microwaves,  Model ! 
Mathematical  models.  Mapping,  Surveys. 
Identifiers:  'Microwave  spectro 

'Greenland. 

The  22.2-  and  31.4-GHz  channels 
microwave  spectrometer  on  board  the  Ni 
earth  observatory  sateUite  provide  info 
about  the  global  distribution  and  character 
ous  types  of  snow  and  ice.  Obseryat.ons 
winter  and  summer  of  1973  for  both  polar 
were  presented  in  this  paper.  WeU-defined 
signatures  were  found  for  snow,  sea  ice,  ; 
ice  in  Greenland  and  Antarctica.  A  simpl 
with  subsurface  temperature  gradients  in 
homogeneous  dielectric  does  not  accouni 
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bservalions;  internal  scattering  effects  appear  to 

lay  a  dominant  role.  (Sims-ISWS) 

/77-04270 


IOUNTAIN  AND  GLACIER  TERRAIN  STUDY 
ND  RELATED  INVESTIGATIONS  IN  THE  JU- 
[EAU  ICEFIELD  REGION,  ALASKA-CANADA, 

oundation     for    Glacier     and     Environmental 
.esearch,  Seattle,  Wash.  Pacific  Center 
I.  M.  Miller. 

ivailable  from  the  National  Technical  Informa- 
on  Service,  Springfield  VA  22161  as  AD-A019 
03,  Price  codes:  A12  in  paper  copy,  A01  in 
ucrofiche.  Final  Report,  May  1975.  239  p,  78  fig, 
5  tab,  207  ref,  7  append.  ARO  DA-ARO-D-31- 
24-71-G120,  DA-ARO-D-31-124-72-G193,  DA- 
lRO-D-31-124-73-G185. 

tescriptors:  'Glaciers,  'Alaska,  'Canada, 
Arctic,  Cold  regions,  Geomorphology,  Moun- 
jins,  Snow,  Ice,  Ice  cover,  Terrain  analysis, 
ieology,  Surveys,  Pleistocene  epoch,  Glaciology, 
ilaciohydrology,  Climatology, 
dentifiers:  'Arctic  terrains,  'Mountain  terrains, 
Inow  and  ice  terrains. 

"he  reported  investigations  cover  the  years  1971- 
4  on  the  Juneau  Icefield,  Alaska  (the  Taku  Dis- 
rict\  and  in  the  Atlin,  British  Columbia,  region. 
Significant  advantage  has  been  gained  by  the 
ivailability  of  field  data  from  the  Juneau  Icefield 
Research  Program  since  1946.  With  the  aim  being 
he  clarification  of  the  process  factor  in  arctic  and 
nountain  terrains,  emphasis  is  on  glacial,  glacio- 
luvial,  and  periglacial  landform.  Because  the  ef- 
ectiveness  of  process  stress  is  controlled  by 
;eologic  structure  and  time,  and  because  this 
tress  represents  a  force  which  combines  mass  and 
icceleration,  the  total  mass/energy  continuum  has 
o  be  considered.  Therefore,  attention  is  paid  to 
snergy  distribution  in  the  system  and  to  its 
:hanges...i.e.,  the  entropy  of  the  terrain  being  stu- 
lied.  The  analyses  were  made  from  data  in  the 
lisciplines  of  climatology,  glaciology,  hydrology, 
jeophysics,  continuum  mechanics,  and  periglacial 
md  glacial  geology.  These  reported  investigations 
llustrate  fundamental  principles  of  terrain  evolu- 
ion.  The  principles  involved  not  only  are  impor- 
tant in  this  part  of  the  sub-arctic,  but,  also,  they 
are  important  in  regions  of  the  high  arctic  of  North 
America  where  so  much  developmental  activity  is 
now  centered.  (Sims-ISWS) 
W77-04277 


2D.  Evaporation  and  Transpiration 


WATER   LOSS   FROM  SNOWDRIFTS   UNDER 
OASIS  CONDITIONS, 

Wyoming    Univ.,     Laramie.     Water    Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  3B. 

W77-04174 


EFFECT  OF  EVAPORATION  TIME  AND  TEM- 
PERATURE ON  WATER  LOSS  IN  CALCARE- 
OUS SOIL, 

National  Research  Centre,  Cairo  (Egypt). 
M.Y.Tayel  andS.Korkor. 

Egyptian  Journal  of  Soil  Science,  Vol.  14,  No.  2,  p 
217-224.  5  fig,  9  ref. 

Descriptors:  'Water  loss,  'Evaporation, 
^Calcareous  soils,  'Evaporation  control, 
•Thermal  capacity,  Soil  moisture,  Soil  surfaces, 
Capillary  water,  Soil  properties,  Water  shortage, 
Moisture  content,  Soil  types,  Soil  water,  Moisture 
deficit,  Drying,  Soil  water  movement,  Moisture 
content,  Temperature,  Thermal  properites, 
Agriculture. 

Evaporation  accounts  for  the  major  part  of  water 
loss  from  agricultural  soils.  The  effect  of  tempera- 
ture and  time  on  water  loss  through  evaporation  in 
calcareous  soils  was  studied,  laboratory  experi- 


ments conducted,  and  the  results  presented.  It  is 
obvious  that  both  time  and  temperature  have  a 
great  effect  on  the  cumulative  evaporation  and  its 
rate.  Results  show  that  evaporation  increased  with 
time,  the  relation  being  linear  at  30  to  40  degrees 
centigrade.  Cumulative  evaporation  increased 
with  temperature,  but  at  50  degrees  centigrade  it 
was  equal  to  and  sometimes  less  than  evaporation 
at  40  degrees  centigrade  during  the  last  two  weeks. 
The  factors  causing  these  results  are  described  in 
detail.  The  heat  capacity  of  a  soil  decreases  with 
water  loss  and  gives  the  opportunity  for  more 
energy  falling  on  the  soil  surface  to  transfer  deeper 
in  the  columns.  Thus,  the  evaporation  process  ex- 
tended deeper  with  increasing  time  and  tempera- 
ture. (Jamail- Arizona) 
W77-04323 


SOME    ASPECTS    OF    COMPARATIVE    LEAF 

ANATOMY  OF  SPECIES  OF  BROMELIACEAE 

(AECHMEA       MEXICANA       BAKOR       AND 

HECHTIA        GLOMERATA         ZUCC,         (IN 

SPANISH), 

Costa  Rica  Univ.,  San  Jose.  School  of  Biology. 

E.  M.  Flores. 

Rev  Biol  Trop  23  (1),  p  29-52,  1975. 

Descriptors:    'Leaves,    'Stomata,    'Adaptation, 

'Drought    tolerance,    'Moisture    uptake,    'Plant 

physiology,  Xerophytes,  Environmental  effects, 

Water      storage,      Absorption,      Transpiration, 

Geotropism. 

Identifiers:     Aechmea-mexicana,     Bromeliaceae, 

Hechtia  glomerata,  Epiphytes,  Costa  Rica. 

The  leaf  anatomy  of  2  Bromeliaceae,  H.  glomerata 
Zucc,  a  terrestrial  xerophyte  of  arid  zones  and  A. 
mexicana  Baker,  a  tropical  moist  forest  epiphyte, 
is  compared;  these  species  show  adaptations  to 
different  extremes  of  adverse  environmental  con- 
ditions as  to  water  uptake.  The  leaves  of  A.  mex- 
icana have  more  water  storage  tissue  than  those  of 
H.  glomerata;  on  the  other  hand,  H.  glomerata  is 
capable  of  root  absorption.  In  A.  mexicana, 
modified  nonfunctional  stomata  increase  trans- 
piration resistance.  This  species  shows  more  spe- 
cialized foliar  trichomes  which  permit  the  uptake 
of  water  and  possibly  of  nutrients.  The  balance 
between  transpiration  and  absorption  rates  is  regu- 
lated in  both  species  by  the  combined  presence  of 
peltate  scales  and  stomata.  The  degree  of  adapta- 
tion to  drought  presented  by  epiphytic  species  is 
more  complicated  than  that  shown  by  terrestrial 
species.  Epiphytic  plants  like  A.  mexicana  may  be 
derived  from  xerophytic  species  that  have  un- 
dergone readaptation  to  a  humid  climate.  The  con- 
spicuous negative  geotropism  in  the  leaves  of  A. 
mexicana  causes  the  formation  of  basal  deposits 
of  water,  which  play  an  important  functional  role 
in  survival.-Copyright  1976,  Biological  Abstracts, 
Inc. 
W77-04581 

2E.  Streamflow  and  Runoff 


SODL  PROPERTIES  AS  PARAMETERS  RE- 
LATED TO  FLOODING  HISTORY;  THE  IN- 
FLUENCE OF  LATERAL  AND  VERTICAL 
ACCRETION  OF  FLOODPLAIN  DEPOSITS  ON 
SOILS, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2G. 
W77-04107 


ARID  BASIN  MANAGEMENT  MODEL  WITH 
CONCURRENT  QUALITY  AND  FLOW  CON- 
STRAINTS-PHASE H, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2A. 
W77-04147 


AN  EXPERIMENTAL  INVESTIGATION  OF 
THE  RAINFALL  ON  THE  TURBULENCE  PRO- 
PERTrES  OF  OVERLAND  FLOW, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

H.  Shahabian,  and  J.  W.  Delleur. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  494, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Purdue  University  Water  Resources  Research 
Center,  Technical  Report  No.  88,  December  1976, 
1 13  p,  29  fig,  7  tab,  50  ref,  2  append.  OWRT  A-037- 
IND(l). 

Descriptors:     'Soil     erosion,     'Overland     flow, 
'Shear  stress,  Rainfall,  Sheet  erosion,  Reynolds 
number,  Flow  velocity,  Turbulent  flow. 
Identifiers:     Spectral     density,     Autocorrelation 
function,  Autoregressive  moving  average. 

The  principal  turbulence  characteristics  of  two- 
dimensional  shallow  water  flow  on  a  smooth  boun- 
dary with  and  without  rainfall  were  studied.  The 
mean  and  fluctuating  components  of  the  longitu- 
dinal and  vertical  velocities,  and  the  correspond- 
ing Reynolds  stress  were  measured  through  the 
depth  of  the  flow  and  the  mean  and  fluctuating 
components  of  the  bottom  shear  stress  were  ob- 
tained by  means  of  a  split  hot  film  sensor  and  a 
shear  stress  sensor  respectively.  The  flow  condi- 
tions investigated  were  for  a  base  flow  of  546 
cm3/sec  without  rainfall  per  foot  of  width  at  a 
depth  of  0.678  cm  which  corresponded  to  a 
Reynolds  number  of  7700.  Rains  falling  at  the  rate 
of  12.7  and  25.4  cm/hr  on  the  same  base  flow  were 
used  to  estimate  the  degree  of  disturbance  caused 
by  the  rainfall  on  the  internal  mechanism  of  the 
turbulent  flow.  The  spectral  density  estimates  and 
autocorrelation  functions  for  each  of  the  shear 
stresses  and  of  the  velocities  are  calculated  and 
presented.  A  probabilistic  model  for  sediment  ero- 
sion, deposition  and  transport  by  overland  flow  is 
proposed  using  the  probability  distribution  of  the 
velocity  components.  (Wiersma-Purdue) 
W77-04177 


OPTIMIZATION  MODEL  FOR  THE  DESIGN 
OF  URBAN  FLOOD-CONTROL  SYSTEMS, 

Texas  Univ.  at  Austin.  Center  for  Research  in 
Water  Resources. 
D.  L.  Lott. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  490, 
Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 
CRWR-141,  November  1976.  Technical  Report, 
217  p,  2  tab,  21  fig,  4  append.  52  ref.  OWRT  B-196- 
TEX(l).  14-34-0001-6120. 

Descriptors:  Flood  plain  insurance,  'Computer 
programs,  Model  studies,  Control  measures, 
'Urban  drainage,  'Optimization,  'Flood  control. 

Because  of  recent  urban  and  suburban  application 
of  floodplain  management  and  insurance  pro- 
grams, the  establishment  of  procedures  and  com- 
puter programs  useful  in  the  selection  and  sizing  of 
control  measures  that  limit  flow  increases  due  to 
upstream  urban  development  to  tolerable  levels  is 
of  growing  concern  to  urban  planners  and  consult- 
ing engineers.  To  some  extent,  urban  drainage 
system  components  such  as  detention  basins, 
channels,  pipes,  etc.,  act  as  ponding  or  storage 
facilities  and,  depending  upon  such  factors  as  lo- 
cation within  the  basin,  controlled  area,  amount  of 
effective  storage,  and  relative  outflow  timing,  may 
or  may  not  reduce  downstream  peak  discharges. 
When  more  than  one  drainage  component  and 
downstream  flow  control  location  exist,  direct 
selection  of  appropriate  least-cost  component 
sizes  that  prevent  downstream  increases  in  peak 
flow  is  not  possible.  Accordingly,  a  computer  pro- 
gram that  combines  hydrologic  simulation  and 
multivariable  optimization  techniques  was 
developed  in  an  effort  to  provide  engineers  with  a 
useful  approach  to  the  solution  of  the  urban  flood 
control  design  problem.  The  hydrologic  simula- 
tions are  accomplished  using  techniques  of  com- 
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Field  2— WATER  CYCLE 

Group  2E— Streamflow  and  Runoff 

puter  program  HEC-1,  'Flood  Hydrograph 
Package',  developed  at  the  Hydrologic  Engineer- 
ing Center  of  The  Corps  of  Engineers.  Each 
drainage  or  storage  component  is  represented  by  a 
parametric  storage-outflow  relationship.  The  mul- 
tivariable  cost-minimization  routine,  a  member  of 
a  class  of  nonlinear  programming  techniques 
known  as  methods  of  feasible  directions,  exercises 
the  hydrologic  simulation  routine  with  various 
magnitudes  of  each  storage-outflow  parameter  to 
determine  control  component  combinations  of 
successively  decreasing  cost  that  limit 
downstream  flows  to  target  levels.  The  univariate 
gradient  search  technique  is  used  to  arrive  at  a 
feasible  solution  (all  flows  less  than  target  levels) 
if  the  initial  solution  is  inf  easible. 
W77-04179 


FLOODS  IN  NEW  YORK,  1973  AND  1974, 

Geological     Survey,     Albany,     N.     Y.     Water 

Resources  Div. 

F.  L.  Robison,  W.  N.  Embree,  and  B.  Dunn. 

New  York  State  Department  of  Environmental 

Conservation,  Albany,  Report  of  Investigation  RI- 

15,  1976.  81  p,  13  fig,  4  tab,  5  ref. 

Descriptors:  'Floods,  *Flood  damage,  *Flood 
data,  "New  York,  Storms,  Rainfall,  Streamflow, 
Flow  rates,  Peak  discharge,  Winds,  Lake  Ontario, 
Shores. 

Widespread  floods  and  flood  damage  that  oc- 
curred in  New  York  State  during  calendar  years 
1973  and  1974  are  described.  The  greatest  damage 
in  1973  was  caused  by  lakeshore  flooding  of  Lake 
Ontario  on  March  18  and  19  and  by  heavy  rainfall 
in  the  eastern  and  southeastern  regions  June  28-30. 
Gale-force  winds  on  Lake  Ontario  created  waves 
that  caused  considerable  shoreline  damage  from 
Niagara  County  to  Jefferson  County  on  March  18 
and  19,  1973.  On  June  28-30,  1973,  heavy  rainfall 
drenched   Sullivan  and  Delaware   Counties  and 
caused  the  most  serious  flooding  since  1947.  Rain- 
fall   averaged    between    4    and    7    inches.    At 
Claverack,  in  Columbia  County,  Claverack  Creek 
had  the  highest  discharge  of  record,  4,960  cxubic 
feet  per  second  on  June  30.  Thunderstorms  July  2 
and  3, 1974  caused  much  flooding  from  the  eastern 
Finger  Lakes  through  the  Mohawk  River  to  the 
Schoharie  Valley.  Rainfall  exceeded  4  inches  in  12 
hours  at  many  reporting  stations.  Considerable 
flooding  occurred  in  Syracuse,  Utica,  and  other 
communities  in  Onondaga  and  Oneida  Counties. 
On  July  5,  1974,  a  series  of  brief,  violent  storms 
occurred  in  Columbia  County.  About  4  inches  of 
rainfall  caused  as  much  flooding  and  damage  as  in 
the  flood  of  June  1972.  Minor  floods  within  the 
State    are    reported    by    region    for   each    year. 
(Woodard-USGS) 
W77-04231 


WATER  RESOURCES  OF  NORTHWESTERN 
WYOMING, 

Geological  Survey,  Cheyenne,  Wyo.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W77 -04238 

TIME  OF  TRAVEL  OF  SOLUTES  IN  MISSISSIP- 
PI RIVER  FROM  THE  ARKANSAS-LOUISIANA 
STATE  LINE  TO  PLAQUEMINE,  LOUISIANA, 

Geological    Survey,    Baton    Rouge,    La.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04241 


FLOOD  STUDIES  REPORT. 

For  primary  bibliographic  entry  see  Field  2A. 
W77-04244 


INSTRUMENTATION  FOR  FIELD  STUDIES  OF 
URBAN  RUNOFF, 

Canada   Centre    for   Inland    Waters,    Burlington 
(Ontario). 


J.Marsalek. 

Research  Program  for  the  Abatement  of  Municipal 
Pollution  Within  the  Provisions  of  the  Canada-On- 
tario Agreement  on  Great  Lakes  Water  Quality, 
Research  Report  No.  42.  82  p,  25  fig,  7  tab,  2  ap- 
pend. 

Descriptors:  "Urban  runoff, 

*Precipitation(Atmospheric),  "Water  quality, 
♦Sewers,  "Sampling,  "Analytical  techniques, 
"Instrumentation,  "Measuring  instruments, 
"Precipitation  gages,  "Flow  meters,  "Data  collec- 
tion, "Water  measurement,  "Weirs,  "Flumes,  Ru- 
noff, Hydrographs,  Meters,  "Canada. 
Identifiers:  "U.S.  Geological  Survey  Sewer  Flow- 
meter, Palmer-Bowlus  Flume-Flume  layout,  Con- 
striction flow  meters,  Trapezoidal  weirs,  Areal 
distribution  of  precipitation,  Point  precipitation. 

The  Hydraulics  Research  Division  of  the  Canada 
Centre  for  Inland  Waters  tested  selected  instru- 
ments designed  to  collect  data,  used  in  urban  ru- 
noff studies,  which  monitor  precipitation,  runoff 
quantity  and  quality  (by  sampling).  The  types  of 
instruments   studied   are   recording   precipitation 
gages,  sewer  flow  measurement  instruments  and 
automatic  wastewater  samplers.  Point  precipita- 
tion and  the  areal  distribution  of  precipitation  data 
can  be  obtained  from  a  network  of  recording  rain 
gages  installed  within  the  study  area.  A  tipping 
bucket  rain  gage  (0.01  in)  is  recommended  with  a 
time  resolution  of  5  minutes  or  better.  Runoff  flow 
rates,    recorded    continuously    at   one   or   more 
points,  should  be  measured  at  the  outfall,  outside 
the  sewer  system.  Constriction  flow  meters  such 
as  weirs  or  flumes  are  suitable.  To  measure  flow 
inside  surcharged  sewer  pipes,  a  dual  free  pres- 
surized flow  meter  such  as  the  U.S.  Geological 
Survey   Sewer  Flowmeter  or  an  acoustic  flow 
meter  should  be  used;  for  a  pipe  not  frequently 
surcharged,  a  trapezoidal  weir  without  the  bottom 
part  or  a  flume,  such  as  the  Palmer-Bowlus  layout, 
is  appropriate.  Accuracy  of  runoff  flow  measure- 
ments must  be  5-10%.  Laboratory  analysis  of  sam- 
ples collected  sequentially  by  automatic  samplers 
at  intervals  as  short  as  5-10  minutes  is  used  to 
determine  runoff  quality.  Samples  should  be  about 
1000  ml  in  size.  To  avoid  errors  in  sampling,  the 
sampler  intake  should  be  located  at  a  cross  sec- 
tion, and  the  capability  of  the  sampling  device  to 
collect  solids  should  be  known.  (Gentry-NC) 
W77-04246 


in;  Loveland  0.12  in;  and  Horsetooth  Heights  2.1* 
in.  Rainbucket  surveys  indicated  a  peak  point  rain 
fall  of  14  in  northwest  of  the  Glen  Haven  area  Th< 
thunderstorm  system  producing  the  flood  rain 
towered  over  60,000  ft  in  height  and  remain* 
nearly  stationary  over  the  Big  Thompson  f.anyo 
for  four  hours,  1830-2230.  (Humphrey  s-ISWS) 
W77-04247 


THE    BIG    THOMPSON    FLOOD    OF    1976   IN 
COLORADO, 

Geophysical  R  and  D  Corp.,  Fort  Collins,  Colo. 
J  F  Henz,  V.  R.  Scheetz,  and  D.  O.  Doehring. 
Weatherwise,  Vol.  29,  No.  6,  p  278-285,  December 
1976. 10  fig,  1  tab. 

Descriptors:  "Flash  floods,  "Rocky  Mountain  re- 
gion, "Disaster,  "Colorado,  "Thunderstorms, 
Floods,  Flood  damage,  On-site  data  collections, 
On-site  investigations,  Evaluation,  Precipita- 
tion(Atmospheric),  Storm  structure,  Meteorology, 
Air  masses,  Rainfall,  Rainfall  disposition,  Rivers, 
Discharge(Water),  Peak  discharge,  Flood  data. 
Identifiers:  "Big  Thompson  River(Colo). 

The  Big  Thompson  flood  of  31  July  1976  was  one 
of  the  most  costly  flash  floods  in  terms  of  both 
lives  and  property  damage  ever  to  occur  in 
Colorado  and  the  Western  United  States.  The 
storm  cost  139  lives,  with  five  persons  still  missing 
in  mid-October,  and  an  estimated  $28.8  million  in 
damage.  In  the  Big  Thompson  Canyon  alone,  316 
homes  were  totally  destroyed  and  73  received 
major  damage;  56  mobile  homes  were  lost  and  52 
businesses  destroyed.  The  maximum  discharge 
was  estimated  at  31,200  cfs.  Flood  depths  are 
thought  to  have  exceeded  20  feet  at  some  locales, 
and  velocities  greater  than  25  feet  per  second  are  a 
certainty.  Flow  in  the  steeper  tributaries  may  have 
been  as  high  as  45  feet  per  second.  Some  local 
rainfall  totals  for  the  storm  included  Rist  Canyon 
7  40  in;  Bighorn  Canyon  (Saturday  only)  1.10  in; 
CSU  Foothills  Campus  1.40  in;  Poudre  Park  3.40 


MANNING'S  ROUGHNESS  FOR  ARTD7ICTA 
GRASSES, 

Ecole     Polytechnique     Federale     de     Lausanr 
(Switzerland).  Laboratoire  d'Hydraulique. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-04255 

MORPHOMETRY  AND  FLOODS  IN  SMAL 
DRAINAGE  BASINS  SUBJECT  TO  DIVERS 
HYDROGEOMORPHIC  CONTROLS, 

Texas     Univ.,     Austin.     Dept.     of     Geologic 

Sciences. 

P.  C.  Patton,  and  V.  R.  Baker. 

Water  Resources  Research,  Vol.  12,  No.  5,  p  94 

952,  October  1976.  7  fig,  12  tab,  46  ref.  NWS  . 

35460,  NASA  NAS  9-13312. 

Descriptors:  "Texas,  *Watersheds(Basuv 
♦Geomorphology,  "Floods,  Drainage  are 
Geologic  control,  Drainage  density,  Drainage  p{ 
tems(Geologic),  Drainage  systems,  Hydrolog 
Flood  peak. 

Identifiers:  "Morphometry,  Small  drainage  basi 
Flood  response. 

Morphometric  parameters,  such  as  drainage  den 

ty,  stream  magnitude,  and  relief  ratio,  are  practi< 

measures  of  flood  potential  in  small  (less  than  1 

sq  mi)  drainage  basins.  Stereoscopic  interpretati 

of  low-altitude  aerial  photographs  provides  t 

most  accurate  maps  of  basins  for  generating  th« 

parameters.    Field    surveys    of    a    high-dens 

limestone   basin   in  central  Texas   showed  tl 

1:24,000  scale  topographic  maps  accurately  p. 

tray  the  efficient  stream  channel  system  but  fail 

reveal  numerous  small  gullies  that  may  form  p 

tions  of  hillslope  hydrologic  systems.  Flood  poti 

tial  in  drainage  basins  can  be  defined  by  a  regio 

index  computed  as  the  standard  deviations  of  i 

logarithms  of  the  annual  maximum  streamfloi 

High  potential  basins  tend  toward  greater  reli 

greater    drainage    density,    and,    thus,    grea 

ruggedness  numbers  than  low-flash  flood  poten 

watersheds.  For  a  given  number  of  first-ori 

channels  (basin  magnitude),  flash  flood  regit 

have    greater    ruggedness    numbers,    indicat 

higher  drainage  densities  combined  with  steep  1 

slopes  and  stream  channel  gradients.  Transi 

controls  on  flood  response,  such  as  differen 

between  local  rainstorm  intensities,  appear  to 

the  major  influences  on  hydrographs  in  areas 

moderate    dissection    and    relief.    Morphome 

parameters  for  low-potential  flash  flood  regi 

(Indiana  and  the  Appalachian  Plateau)  are  be 

estimators    of    frequent    low-magnitude    run 

events    (mean   annual   flood),    while    the    sj 

parameters  correlate  better  with  the  maxim 

flood  of  record   in  high-flood  potential  regi 

(central  Texas,  southern  California,  and  north  c 

tral  Utah).  (Lee-ISWS) 

W77-04265 

SINEPOWER  PROBABILITY  DENSITY  FU 
TION, 

Institute  of  Hydraulics  and  Hydrology,  Pot 

(India). 

P.  Kumaraswamy. 

Journal  of  Hydrology,  Vol.  31,  No.  1/2,  p  181- 

September  1976.  1  fig,  1  tab,  2  ref. 

Descriptors:  "Probability,  "Distribut 

"Statistics,    "Mathematical    models.    Hydro! 

data,  Numerical  analysis.  Frequency,  Mathen 

cal  studies.  Equations. 

Identifiers:  "Probability  density  function,  M' 

value. 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 


k  sinepower  probability  density  function  was 
eveloped  to  fit  data  which  are  bounded  on  both 
Ik  lower  and  upper  sides  and  which  exhibit  a  sin- 
le  mode  of  occurrence  within  the  data  range.  A 
umulative  distribution  function  was  derived,  and 
numerical  example  was  presented,  showing  the 
valuation  of  distribution  parameters  from  the 
linimum,  maximum,  and  mode  of  the  observed 
ata  set.  The  distribution  function  has  two 
arameters.  (Singh-ISWS) 
V77-04276 


NVESTIGATION  INTO  METHODS  FOR 
(EVELOPING  A  PHYSICAL  ANALYSIS  FOR 
JVALUATING  INSTREAM  FLOW  NEEDS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 
nd  Environmental  Engineering. 
.  F.  Orsbom,  and  F.  D.  Deane. 
Available  from  the  National  Technical  Informa- 
ion  Service,  Springfield,  VA  22161  as  PB-263  500, 
face  codes:  A06  paper  copy,  A01  in  microfiche. 
Completion  Report,  September  15,  1976. 1 12  p.,  41 
ig.,  21  tab,  69  ref.  OWRT  A-084-WASHU),  14-31- 
001-6050. 

>escriptors:     "Hydrology,    Watershed    manage- 

nent,  Channel  flow,  Low  flows,  "Methodology, 

'Evaluation,    *Flow    characteristics,    Fisheries, 

Management. 

dentifiers:  Instream  flow,  Incremental  analysis, 

Minimum  flows. 

Numerous  disciplines  have  been  working  for  many 
rears  to  develop  methods  whereby  the  needs  of  in- 
itream  uses  such  as  fisheries,  recreation,  and  wil- 
llife  can  be  evaluated  in  terms  of  incremental 
'eduction  in  available  stream  flow.  A  basic 
>roblem  has  been  the  lack  of  capability  to  quantify 
elationships  in  terms  other  than  primary,  such  as 
tabitat  versus  discharge.  This  report  presents  a 
sample  of  such  methodologies,  places  them  in  the 
:ontext  of  the  total  watershed,  river  channel,  and 
itream  flow  system,  and  develops  a  'severity  fac- 
:or'  method  for  quantifying  flow  reduction  effects 
a  terms  of  the  physical  system.  Fisheries  litera- 
:ure  is  used  as  the  data  source  to  test  and  confirm 
the  'severity  factor'  method.  This  report  has  been 
prepared  with  water  resource  managers  in  mind  as 
primary  users  of  this  information. 
W77-04296 


HYDROLOGIC  MODELING  TO  DETERMINE 
I"HE  EFFECT  OF  SMALL  EARTHERN  RESER- 
VOIRS ON  EPHEMERAL  STREAMFLOW, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

C.  J.  Lovely. 

Master  of  Science  Thesis,  1976.  49  p,  10  fig,  7  tab, 

36  ref. 

Descriptors:  "Reservoirs,  "Streamflow, 

'Ephemeral  streams,  "Stock  water,  "Watershed 
management,  Simulation  analysis, 

Watersheds(Basins),  Water  storage,  Runoff, 
Water  demand,  Water  supply,  "Arizona,  Storage 
tanks,  Evaporation,  Seepage,  Livestock,  Drainage 
systems,  Ponds,  Water  sources,  Intermittent 
streams,  Hydrologic  data. 

Small  earthern  reservoirs,  usually  constructed  at 
the  headwaters  of  small  tributary  watersheds  and 
designed  to  provide  livestock  with  drinking  water, 
have  the  effect  of  preventing  water  from  flowing 
downstream.  The  waters  trapped  are  also  subject 
to  losses  from  seepage  and  evaporation.  A  study 
was  conducted  in  Central  Arizona  to  determine  the 
effect  of  a  large  number  of  earthern  reservoirs  on 
streamflow  in  ephemeral  channels.  A  hydrologic 
watershed  model  developed  by  the  U.S.  Depart- 
ment of  Agriculture  was  utilized.  Results  indicate 
that  during  the  winter  and  spring,  when  the  majori- 
ty of  runoff  occurs,  streamflow  at  the  mouth  of 
the  watershed  was  reduced  2.6  to  10.7  percent  for 
the  four  years  studied.  These  results  are  consistent 
with  the  results  of  previous  research  on  other 
watersheds  in  which  reductions  in  streamflow  due 


to  small  reservoirs  ranged  from  2  to  33  percent. 
The  watershed  model,  as  used  in  this  study,  was 
unable  to  adequately  simulate  runoff  in  low  water 
yield  years  and  during  the  summer  runoff  season. 
The  model  worked  well  in  simulating  the  winter 
and  spring  runoff  periods.  Based  on  the  findings  of 
other  studies,  it  did  a  reasonably  good  job  in 
evaluating  the  effects  of  the  reservoirs  on  stream- 
flow.  (Jamail-Arizona) 
W77-04320 

2F.  Groundwater 


APPLICATION  OF  ENVIRONMENTAL  TRITI- 
UM IN  THE  MEASUREMENT  OF  RECHARGE 
AND  AQUIFER  PARAMETERS  IN  A  SEMI- 
ARID  LIMESTONE  TERRAIN, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
G.  W.  Gross,  R.  N.  Hoy,  and  C.  J.  Duffy. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  289, 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Report  No.  080,  November  1976.  212 
p,  26  fig.,  5  tab..  17  ref.,  4  append.  OWRT  B-041- 
NMEX(l),  14-31-0001-4107. 

Descriptors:  "Groundwater,  "Recharge,  "Tritium, 
"Hydrologic  budget,  Groundwater  recharge, 
Natural  recharge,  Groundwater  mining,  Over- 
draft, Surface-groundwater  relationships, 
Limestones,  "Artesian  aquifers,  Saline  water  in- 
trusion, Hydraulic  models,  Model  studies, 
Radioisotope,  Rainfall-runoff  relationships,  "New 
Mexico,  "Base  flow. 
Identifiers:  Roswell  Basin(NM),  Artesia(NM). 


This  project  is  part  of  a  continuing  inquiry  into  re- 
gional patterns  of  recharge  and  groundwater  flow. 
Starting  from  the  Hydrologic  Model  established  in 
a  previous  investigation,  (See  W73-06022)  this 
phase  has  concentrated  on  determinations  of  en- 
vironmental tritium  in  the  basin's  Recharge  Belt. 
Special  attention  was  given  to  the  southern  part  of 
the  study  area  where  tritium  peaks  predicted  by 
the  Model  apparently  had  failed  to  materialize.  For 
the  sampled  wells,  all  available  information  on 
depth  and  geologic  character  of  water-bearing 
horizons,  as  well  as  construction  and  history  of 
each  well  have  been  collected  and  summarized. 
The  areal  precipitation  over  the  basin  has  been 
recomputed  for  the  years  1955-1974,  and  statistics 
on  surface  runoff  have  been  assembled.  Tritium 
concentrations  in  groundwater  from  the  Recharge 
Belt  are,  on  the  whole,  lower  than  might  be  ex- 
pected from  the  Model.  Also,  in  considerable  parts 
of  the  Recharge  Belt  the  groundwater  is  confined. 
It  is  tentatively  concluded  that  a  slow  recharge 
component  is  more  important  than  had  been  as- 
sumed by  the  Model.  Rapid  recharge  seems  to 
occur  along  present  drainage  systems.  This 
requires  a  re-examination  of  the  sources  of 
recharge,  the  loci  where  recharge  is  preferentially 
fed  into  the  groundwater  system,  and  the  details  of 
the  recharge  process.  The  distribution  of  environ- 
mental tritium  within  the  basin  itself,  both  in  time 
and  space,  suggests  that  interaquifer  leakage  is  an 
important  factor  in  these  patterns,  not  considered 
in  the  previous  study.  (Hain-New  Mexico  State) 
W77-04106 


GROUND  WATER  RESOURCES  OF  THE 
BEDROCK  AQUIFERS  OF  THE  DENVER 
BASIN  COLORADO, 

Colorado  Dept.  of  Natural  Resources,  Denver. 
Div.  of  Water  Resources,  Planning  and  Investiga- 
tions. 

J.  C.  Romero. 

1976.  p  109,  12  plates,  28  fig,  7  tab,  66  ref,  2  ap- 
pend. 

Descriptors:  "Aquifers,  "Groundwater  basins, 
"Water  wells,  Water  level,  Water  level  fluctua- 
tions, Water  quality,  Groundwater  management, 


Water  measurement,  Electrical  well  logging, 
Geologic  formations,  Sampling,  Hydrogen  sulfide, 
Methane,  Iron,  Florides,  Sodium,  "Colorado. 
Identifiers:  "Denver  Basin,  South  Platte  River  cor- 
ridor, Strasburg-Byers-Deer  Trail  area,  Laramie 
formation,  Larmie-Fox  Hill  aquifer. 

The  bedrock  aquifers  of  the  Denver  Basin  contain 
vast  quantities  of  groundwater  suitable,  in  most  lo- 
calities, for  all  beneficial  purposes.  The  major 
problems  which  will  confront  both  administrators 
and  users  of  this  groundwater  include  those  as- 
sociated with  declining  water  levels  and  deteriora- 
tion of  water  quality.  Areas  in  which  current  water 
level  declines  are  rapid  enough  to  cause  concern 
are  the  South  Platte  River  corridor,  the  Strasburg- 
Byers-Deer  Trail  area,  and  parts  of  metropolitan 
Denver.  Water  quality  problems  of  the  Denver 
Basin's  bedrock  aquifers  are  confined  predomi- 
nantly to  the  Laramie  Formation  and  Laramie-Fox 
Hill  aquifer.  Water  from  these  units  is  locally 
known  to  contain  troublesome  amounts  of 
hydrogen  sulfide,  methane,  iron,  floride  and  sodi- 
um. Many  of  these  problems  can  probablybe 
eliminated  by  avoiding  multi-aquifer  completions, 
particularly  in  the  case  of  mixing  Laramie-Fox  Hill 
aquifer  water  with  Dawson  Group  water.  Success- 
ful management  of  the  Denver  Basin  bedrock 
aquifers  will  require  the  collection  and  utilization 
of  additional  data.  The  importance  of  additional 
electric  logs,  geologic  sample  logs  and  aquifer  test 
data  cannot  be  over-emphasized.  Also  of  major 
importance  are  water  quality  testing,  an  observa- 
tion well  network  and  accurate  measurements  of 
water  withdrawn  from  the  aquifer.  If  managed 
with  caution,  the  basin  can  supply  the  water  needs 
of  several  generations.  (Heiss-NWWA) 
W77-04126 


A   NOTE   ON   AN   IN   SITU   GROUNDWATER 
SAMPLING  PROCEDURE, 

Nebraska     Univ.,     Lincoln.     Div.     of     Natural 

Resources,  Conservation  and  Survey. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04127 


HYDROGEOLOGIC  STUDY,  NEW  HORIZONS 
SUBDIVISION,  CARROLL  COUNTY,  MARY- 
LAND, 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 

Water  Resources  Administration. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-04140 


GROUND-WATER      RESOURCES      OF      THE 
WHITE  RIVER  JUNCTION  AREA,  VERMONT, 

Geological     Survey,     Montpelier,      Vt.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-04221 


GROUND-WATER      RESOURCES      OF      THE 
BARRE-MONTPELDXR  AREA,  VERMONT, 

Geological     Survey,     Montpelier,     Vt.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-04222 


BASEMENT  FLOODING  AND  FOUNDATION 
DAMAGE  FROM  WATER-TABLE  RISE  IN  THE 
EAST  NEW  YORK  SECTION  OF  BROOKLYN, 
LONG  ISLAND,  NEW  YORK, 

Geological      Survey,      Mineola,      N.Y.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-04227 


TERRACES  AND  SHORELINES  OF  FLORIDA, 

Geological     Survey,     Tallahassee,     Fla.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04229 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 


GEOHYDROLOGIC  MAPS  OF  THE  POTOMAC- 
RAR1TAN-MAGOTHY  AQUIFER  SYSTEM  IN 
THE  NEW  JERSEY  COASTAL  PLAIN, 

Geological     Survey,     Trenton,     N.     J.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04234 


WATER    RESOURCES    OF    NORTHWESTERN 
WYOMING, 

Geological     Survey,     Cheyenne,     Wyo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W77-04238 


GEOLOGY  AND  GROUND-WATER 

RESOURCES  OF  NORTHERN  MERCER  COUN- 
TY, PENNSYLVANIA, 

Geological     Survey,     Harrisburg,     Pa.     Water 

Resources  Div. 

G.  R.  Schiner,  and  G.  E.  Kimmel. 

Pennsylvania     Geological     Survey,     Harrisburg, 

Fourth  Series,  Water  Resources  Report  33,  1976. 

136  p,  12  fig,  8  plates,  4  tab,  43  ref. 

Descriptors:  *Groundwater  resources, 

'Hydrogeology,  'Aquifer  characteristics,  *Water 
quality,  'Geologic  mapping,  'Pennsylvania,  Water 
wells,  Well  data,  Water  yield,  Water  utilization. 
Identifiers:  Mercer  County(Pa). 

The  Shenango  and  Stoneboro  15-minute  quadran- 
gles are  about  60  miles  north  of  Pittsburgh,  Pa. 
These  two  quadrangles  comprise  the  following  7.5 
minute  quadrangles;  Greenville  West,  Greenville 
East,  Sharpsville,  Fredonia,  Hadley,  New 
Lebanon,  Jackson  Center,  and  Sandy  Lake.  The 
land  surface  of  the  area  is  a  maturely  dissected 
plateau  covered  almost  entirely  by  glacial  deposits 
of  the  Kent  ice  sheet  (Wisconson  Stage).  The  gla- 
cial deposits  range  in  thickness  from  0  to  as  much 
as  400  feet.  The  bedrock  is  mapped  in  detail  and 
consists  of  rocks  of  Devonian,  Mississippian,  and 
Pennsylvanian  age.  The  rocks  of  Devonian  age  are 
not  exposed  in  the  area  but  are  present  beneath  the 
glacial  deposits  in  deep  bedrock  valleys.  The  Mis- 
sissippian rocks  are  found  along  valley  sides  and 
some  valley  bottoms,  and  the  Pennsylvanian  rocks 
generally  underlife  the  uplands.  Maximum  yields 
of  bedrock  wells  seldom  exceed  100  gpm  (gallons 
per  minute),  but  a  yield  of  300  gpm  is  reported 
from  one  well  in  the  lower  member  of  the  Shenan- 
go Formation.  Potable  water  can  be  obtained 
everywhere  in  the  area.  (Woodard-USGS) 
W77-04239 


PROSPECTS  FOR  USING  GROUND  WATER  IN 
THE  KAZAKH  SSR, 

For  primary  bibliographic  entry  see  Field  4B. 
W77-04262 


MODEL-FREE  STATISTICAL  METHODS  FOR 
WATER  TABLE  PREDICTION, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 
W77-04264 


LAND       SUBSIDENCE       COSTS       IN       THE 
HOUSTON-BAYTOWN  AREA  OF  TEXAS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
L.  L.  Jones,  and  J.  P.  Warren. 
Technical  Article  No.  11447,  Texas  Agricultural 
Station,  (reprint)  American  Water  Works  Associa- 
tion Journal,  Vol.  68,  No.  11,  p  597-599, 
November,  1976.  1  tab,  9  ref. 

Descriptors:  'Land  subsidence,  'Groundwater, 
'Pumping,  'Water  costs,  Flooding,  Flood  damage, 
Economic  impact,  Model  studies,  Water  require- 
ments, Surface  water,  'Texas. 
Identifiers:  'Ground  water  pumping  induced  land 
subsidence,  'Cost  minimization  model,  'Houston- 
Baytown  area(Tex). 

The  physical  effects  of  land  subsidence  due  to 
groundwater  pumping  are  dependent  on  location. 
Most  costs  and  losses  associated  with  subsidence 
were  found  to  be  indirect,  caused  by  either  tempo- 
rary or  permanent  tidal  or  freshwater  flooding. 
Areas  which  suffered  flooding  due  to  subsidence 
of  6  feet  or  more  incurred  average  annual  costs,  in- 
cluding both  public  and  private  damage  and  pro- 
perty loss,  of  14.6  million  dollars  (estimated).  It 
was  found  that  if  subsidence  occurs,  groundwater 
costs,  including  external  costs,  exceed  the  higher 
direct  costs  of  surface  water.  Total  costs  of  water 
for  the  area  are  minimized  by  not  permitting 
ground  water  withdrawal  beyond  the  point  where 
subsidence  begins  to  occur.  The  substitution  of 
surface  water  for  groundwater  however,  would 
result  in  higher  direct  costs  to  users,  and  initially, 
some  inducement  may  be  needed  to  encourage 
consumption  of  surface  water.  (Heiss-NWWA) 
W77-04280 

2G.  Water  In  Soils 


and  seem  to  identify  floodways  Umbrepts  and 
Ochrepts  with  fluventic  properties  are  common  on 
high  bottoms  and  are  useful  indicators  of  flood- 
plain  activity  affecting  observable  soil  propertie*. 
Flooding  of  higher  landscape  positions  is  known  to 
occur  but  was  not  detected  in  field  soil  morpholo- 
gy. Subtle  topographic  and  geomorphic  relation- 
ships determined  by  this  study  are  not  aJwayi 
readily  visible  on  airphotos  and  cannot  con- 
sistently be  recognized  and  delineated  by  current 
soil  survey  operations.  Systematic  floodplaini 
mapping  expanding  the  models  developed  and  at 
scales  larger  than  1:15,000  should  increase  the, 
potential  use  of  soil  information  relative  to  flood- 
ing inlcrp  re  ta  lions 
W77 -04107 


STEADY  NON-DARCIAN  SEEPAGE  THROUGH 
EMBANKMENTS, 

Punjab    Agricultural    Univ.,    Ludhiana    (India), 

Dept.  of  Civil  Engineering. 

P.  Basak. 

Journal  of  the  Irrigation  and  Drainage  Division, 

American  Society  of  Civil  Engineers,  Vol.  102, 

No.  IR4,  Proceedings  Paper  No.  12623,  p  435-443, 

December  1976.  5  fig,  2  tab,  19  ref. 

Descriptors:  'Darcys  law,  'Discharge(Water), 
•Free  surfaces,  'Seepage,  'Aquifer  charac- 
teristics, Drainage,  Water  table,  Steady  flow, 
Velocity,  Analysis,  Flow  resistance,  Porous 
media,  Reynolds  number. 

Identifiers:  'Forchheimer  equation,  Free  flow. 
Non-linear  flow  resistance. 

A  steady-stale  analytical  solution  for  the  case  of 
unconfined  flow  through  embankments  incor- 
porating Forchheimer's  nonlinear  velocity- 
gradient  response  was  presented.  The  effect  of 
nonlinearity  on  the  discharge  characteristics  and 
drawdown  distribution  in  relation  to  the  cor- 
responding Darcian  case  was  brought  out.  Pre- 
dicted discharge  by  means  of  the  derived  analyti- 
cal solution  was  compared  with  the  available  finite 
difference  solution  and  experimental  results. 
(Adams-lSWS) 
W77-04256 


SOIX  PROPERTDZS  AS  PARAMETERS  RE- 
LATED TO  FLOODING  HISTORY;  THE  IN- 
FLUENCE OF  LATERAL  AND  VERTICAL 
ACCRETION  OF  FLOODPLAIN  DEPOSITS  ON 
SOILS, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agronomy. 
R.  W.  Scully,  and  R.  W.  Arnold. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  291 , 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Cornel]  University  Center  for  Environmental 
Research  Technical  Research  Project  Completion 
Report,  December  1976.  46  p,  7  figs.,  3  tabs.,  31 
ref.  OWRT  A-063-NY(l),  14-31-0001-6033. 

Descriptors:  Stratigraphy,  Soil  surveys,  'Soil  pro- 
perties, 'Floods,  'History,  'Flood  plains,  Alluvi- 
um, 'Geomorphology,  Topography. 
Identifiers:  'Flood  plain  soils,  'Alluvial  chronolo- 
gy, Halocene  alluvial  stratigraphy. 

Geomorphic-soil  landscapes  are  reliable  indicators 
of  floodplain  environments  in  the  studied  areas. 
Lateral  accretion  deposits  of  Holocene  age,  form- 
ing terraces,  high  bottoms,  and  low  bottoms,  are 
mantled  with  overbank  sediments  that  bury  A 
horizons  of  prior  soils.  These  cumulative  soils  with 
their  zones  of  organic  matter  concentration  have 
been  forming  in  vertical  accretion  sediments 
throughout  the  past  3,000  years.  Fluvents  are  com- 
mon soils  in  modern  alluvium  and  on  low  bottoms 


A  NEW  STOCHASTIC  APPROACH  TO  FOUN- 
DATIONS OF  DETERMLNISTIC  TRANSPORT 
EQUATIONS  FOR  POROUS  MEDIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

G.  Sposito,  V.  Gupta,  and  R.  Bhattacharya. 
Available  from  the  National  Technical  Inform* 
lion  Service,  Springfield,  VA  22161  as  PB-263  489 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche 
Completion  Report,  September  30,  1976.  8  p,  5  re 
OWRTB-046-ARIZ(1),  14-34-0001-6057. 

Descriptors:  'Stockastic  processes,  'Porom 
media,  'Markov  process,  Hydraulic  conductivity 
Moisture,  Diffusivity,  'Soil  water  movement,  So 
moisture,  Flow,  Unsaturated  flow. 
Identifiers:  'Langevin  equation,  Markoviai 
hypothesis,  Neutron-scattering,  Molecular  rela 
tions,  Vector  matric  flux  potential,  Transpor 
coefficients,  Scalar  matric  flux  potential,  'Matrii 
potential. 

The  primary  objective  was  to  derive  theoretica 
relationships  between  the  parameters  of  the  Lan 
gevin  equation  (a  molecular  model  for  the  flow  o 
water  in  unsaturated  soils)  and  the  transport  coef 
ficients  e.g.,  moisture  diffusivity  and  hydrauli 
conductivity.  The  existing  data  on  a  wide  variet 
of  soils  were  to  be  used  to  test  the  consistency  o 
the  Markovian  hypothesis  on  water  flow  tha 
comes  from  the  Langevin  equation.  The  results  fo 
15  different  soils  produced  two  basic  conclusions 
First,  that  the  Langevin  equation  and  Markovia 
hypothesis  are  consistent  with  soil  water  data  fo 
homogeneous,  unsaturated  soils  throughout  th 
normal  field  range  of  water  content  and  second 
that  the  parameters  in  the  equation  show 
'universal'  behavior  for  a  wide  variety  of  soils  i 
expressed  as  functions  of  the  matric  potential.  O 
the  theoretical  side,  it  was  shown  that  the  volume 
ric  flux  density  vector,  aside  from  the  componei 
due  to  gravity,  always  may  be  expressed  in  term 
of  a  scalar  and  a  vector  matric  flux  potential.  Th 
vector  matric  flux  potential  vanishes  identical! 
for  a  homogeneous  and  a  one-dimension; 
heterogeneous  medium  and  is  of  no  physical  coi 
sequence  insofar  as  the  flow  equation  is  coi 
cemed,  regardless  of  the  dimensions  of  space.  Th 
specification  of  that  part  of  flux  density  vect< 
contributed  by  the  vector  flux  potential  lies  in  th 
law  of  momentum  balance  instead  of  ma! 
balance. 
W77-04143 


RESEARCH  PERTAINING  TO  DETERMJN/ 
TION  OF  ATP  IN  SOILS  AND  SUBSURFAC 
FORMATIONS, 

Robert   S.   Kerr   Environmental  Research  Lai 

Ada,  Okla. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04154 


AMMONIA  LOSSES  ON  UREA  FERTILIZ, 
TION  I.  MODEL  EXPERIMENTS  ON  AJ 
MONIA  VOLATILIZATION  AS  INFLUENCE 
BY  SOIL  PH  VALUE,  EXCHANGE  CAPACIT 


WATER  CYCLE— Field  2 
Water  In  Soils — Group  2G 


[PERATURE  AND  WATER  CONTENT,  (IN 

MAN), 

sche    Akademie    der    Landwirtscnafts-wis- 

chaften  zu  Berlin,  Leipzig  (East  Germany). 

tut  fuer  Duengungsforschung. 

ippold,  R.  Herber,  and  I.  Foerster. 

i  Acker  Pflanzenbau  Bodenkd  19(9),  p  619- 

1975. 

:riptors:   'Ammonia,   *Ureas,   'Fertilization, 
el   studies,    'Hydrogen    ion    concentration, 
I    properties.     Volatilization,     'Incubation, 
isture  content,  Temperature, 
tifiers:  'Soil  pH,  Exchange  capacity. 

incubation  experiments,  simple  relations 
een  the  amount  of  volatilized  ammonia  and 
:  factors  were  established  by  a  simple  method 
irect  determination  of  ammonia  losses  follow- 
he  application  of  fertilizer  urea  to  the  soil  sur- 
.  The  negative  dependence  on  the  exchange 
city  is  of  great  practical  importance.  This  rela- 
can  be  further  defined  by  the  soil  pH  value. 
noma  losses  showed  an  almost  linear  decline 
le  degree  of  water  saturation  increased.  Incu- 
>n  temperature  affected  above  all  the  rate  of 
tilization,  whereas  the  amount  of  losses  deter- 
:d  by  the  end  of  experimentation  was  in- 
iced  slightly. --Copyright  1976,  Biological  Ab- 
:ts,  Inc. 
-04208 


1PARISON  OF  DRAINAGE  EQUATIONS 
[  THE  GRAVITY  DRAINAGE  OF 
ATIFIED  PROFILES, 

iissippi  State  Univ.,  Mississippi  State.  Dept.  of 

)nomy. 

:.  Watson,  and  F.  D.  Whisler. 

Science  Society  of  America  Vol.  40,  No.  5,  p 

635,  September-October  1976.  3  fig,  3  tab,  10 


:riptors:  'Drainage,  'Gravity,  'Percolation, 
nations,  Numerical  analysis,  Model  studies, 
bematical  models,  Unsaturated  flow,  Soil 
:r,  Soils,  Computers,  Profiles,  Sands,  Analyti- 
echniques,  Soil  science,  Agriculture, 
itifiers:  Stratified  profiles. 

output  from  a  computer-based  numerical  anal- 
of  the  gravity  drainage  of  a  sand  profile 
ugh  an  underlying  impeding  layer  was  used  as 
data  for  testing  the  manner  in  which  algebraic 
itions  are  capable  of  describing  the  stratified 
nage  process.  The  comparisons  indicated  that 
ingle  equation  is  satisfactory  in  describing  the 
:  range  of  nonlinear  behavior  that  occurred 
i  eight  cases  analyzed.  However,  when 
:ific  coefficients  determined  from  a  least 
ires  analysis  were  used  in  an  equation  of  the 
:son  and  Whisler  type,  satisfactory  correspon- 
:e  was  achieved.  (Sims-ISWS) 
'-04248 


)IAL  MOVEMENT  OF  SATURATED  ZONE 
)ER  CONSTANT  FLUX:  THEORY  AND  AP- 
CATION  TO  THE  DETERMINATION  OF 
L-WATER  DIFFUSIVITY, 

necucut    Agricultural    Experiment    Station, 

v  Haven. 

..  Sawhney,  and  J.-Y.  Parlange. 
Science  Society  of  America  Journal,  Vol.  40, 
5,  p  635-639,  September-October  1976.  3  fig, 

it. 

criptors:  'Diffusivity,  'Soil  water  movement, 
Kiel  studies,  'Laboratory  tests,  Soils,  Soil 
it,  Ponding,  Infiltration,  Saturated  flow,  Un- 
rated flow,  Soil  moisture,  Simulation  analysis, 
science.  Mathematical  models, 
itifiers.  'Ponded  soils. 

wo-dimensional  similarity  solution  yields  the 
water  diffusivity  of  an  unsaturated  soil  when 
soil  water  content  is  measured  as  a  function  of 
distance  from  the  source.  When  ponding  oc- 


curs, the  positions  of  the  saturated  and  unsatu- 
rated fronts  are  related  to  the  diffusivity.  If  the  dif- 
fusivity can  be  described  with  two  parameters,  it 
can  be  predicted  from  the  position  of  the  two 
fronts  alone  without  measuring  the  moisture 
profile.  Four  experiments  with  a  fine  sandy  loam 
at  two  different  flow  rates  were  performed  to 
determine  the  diffusivity  from  the  position  of  the 
two  fronts.  The  moisture  profile  was  then  pre- 
dicted from  the  measured  diffusivity.  The  predic- 
tions were  in  good  agreement  with  the  observa- 
tions. (Sims-ISWS) 
W77-04249 


EFFECTS  OF  LIQUID-PHASE  ELECTRICAL 
CONDUCTIVITY,  WATER  CONTENT,  AND 
SURFACE  CONDUCTIVITY  ON  BULK  SOIL 
ELECTRICAL  CONDUCTIVITY, 

Agricultural  Research  Service,  Riverside,  Calif. 
Salinity  Lab. 

J.  D.  Rhoades,  P.  A.  C.  Raats,  and  R.  J.  Prather. 
Soil  Science  Society  of  America  Journal,  Vol.  40, 
No.  5,  p  651-655,  September-October  1976.  7  fig,  3 
tab,  13  ref. 

Descriptors:  'Electrical  conductivity,  'Soils,  'Soil 
water,  Model  studies,  Laboratory  tests,  Mathe- 
matical models,  Salinity,  Saline  soils,  Soil  proper- 
ties, Soil  types,  Soil  science. 

Recent  research  has  demonstrated  that  field  soil 
salinity  can  be  inferred  from  four-electrode  soil 
electrical  conductivity  if  the  soil  profile  is  near 
'field  capacity'  and  calibration  curves,  based  on 
saturation  extract  salinity,  are  available.  To  extend 
the  use  of  this  field  method  to  arbitrary  water  con- 
tents, electrical  conductivity  was  studied  in  the 
laboratory  as  a  function  of  water  content  and  in 
situ  soil  water  conductivity.  Undisturbed  cores  of 
four  soil  types  were  collected  using  Lucite  column 
inserts,  which  were  tapped  for  later  insertion  of 
electrodes.  The  cells  were  equilibrated  with  waters 
of  a  desired  conductivity  and,  using  a  pressure 
membrane  apparatus,  adjusted  to  a  desired  water 
content.  Values  of  soil  electrical  conductivity  were 
calculated  from  measured  four-electrode  re- 
sistances and  an  appropriate  cell  constant.  A  rela- 
tionship was  derived  using  a  simple  capillary 
model,  which  assumes  that  liquid  phase  and  sur- 
face conductivities  (via  exchangeable  cations) 
behave  as  resistors  in  parallel.  (Sims-ISWS) 
W77-04250 


EROSION  OF  SELECTED  HAW  AH  SOH.S  BY 
SIMULATED  RAINFALL, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agronomy  and 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  2J. 

W77-04251 


PREDICTING  RUNOFF  INITIATION  TDVEES 
UNDER  FIELD  CONDITIONS  IN  TROPICAL 
(HAWAH)  SOILS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agronomy  and 

Soil  Science. 

L.  R.  Ahuja,  E.  W.  Dangler,  and  S.  A.  El-Swaify. 

Soil  Science  Society  of  America  Journal,  Vol.  40, 

No.  5,  p  777-779,  September-October  1976.  1  fig,  1 

tab,  10  ref.  ARS-USDA  12-14-5001-19,  12-14-5001- 

40. 

Descriptors:     'Runoff,     'Soil    types,  'Hawaii, 

'Simulated  rainfall,  Rainfall-runoff  relationships, 

Soils,   Infiltration,   Ponding,   Rainfall,  Precipita- 

tion(Atmospheric),     Surface    runoff.  Hydraulic 

conductivity. 

Identifiers:    'Runoff   initiation   times,  'Tropical 

soils(Hawaii). 

Runoff  initiation  times  measured  during  field  rain- 
simulation  studies  on  10  important  Hawaii  soils 
were  examined  in  relation  to  antecedent  soil  water 
status.  The  experimental  data  showed  considera- 
ble scatter,  which  was  due  mainly  to  natural  soil 
variability  within  a  soil  series.  However,  the  data 


exhibited  a  fairly  proportional  relationship 
between  runoff  initiation  time  and  antecedent  soil 
saturation  deficit  (final  minus  initial  soil  water 
content),  in  accordance  with  a  simple  Green- Ampt 
type  equation.  The  results  indicated  a  potential 
method  for  estimating  erosive  portions  of  rain- 
storms and  subsequent  soil  loss  hazards  in  relation 
to  varying  antecedent  soil  water  contents  during 
different  seasons  of  the  year.  (Sims-ISWS) 
W77-04252 


SURFACE  SOIL  MOISTURE  WITHIN  A 
WATERSHED-VARIATIONS,  FACTORS  IN- 
FLUENCING, AND  RELATIONSHIP  TO  SUR- 
FACE RUNOFF, 

Pennsylvania  State  Univ.,  University  Park. 

D.  L.  Henninger,  G.  W.  Petersen,  and  E.  T. 

Engman. 

Soil  Science  Society  of  America  Journal,  Vol.  40, 

No.  5,  p  773-776,  September-October  1976.  2  fig,  4 

tab,  16  ref. 

Descriptors:  'Soil  moisture,  'Watersheds(Basins), 
'Pennsylvania,  Surveys,  Data  processing,  Soils, 
Soil  types,  Precipitation(Atmospheric),  Runoff, 
Evaporation,  Vegetation  effects,  Drainage, 
Moisture  meters,  Nuclear  moisture  meters,  Soil 


Surface  soil  moisture  was  measured  within  the 
upper  15  cm,  using  neutron-scattering  equipment, 
on  six  soil  series  within  a  57.8-ha  Pennsylvania 
watershed  during  the  19  May  to  1 1  November  1971 
period.  Surface  soil  moisture  was  responsive  to  in- 
dividual storm  events,  showed  discernible 
seasonal  trends,  and  displayed  larger  fluctuations 
at  higher  moisture  levels  than  at  lower  moisture 
levels.  An  analysis  of  variance  showed  that  well- 
drained  soils  had  significantly  different  surface 
soil  moisture  levels  than  the  more  poorly  drained 
soils.  Also,  well-drained  soils  could  be  grouped 
into  a  hydrologic  unit  distinct  from  the  more 
poorly  drained  soils.  Surface  soil  moisture  mea- 
surements along  parallel  transects  which  were  ap- 
proximately perpendicular  to  the  slope  contours, 
showed  high  surface  soil  moisture  contents  prox- 
imal to  the  stream,  indicating  that  these  areas  con- 
tribute more  to  surface  runoff  in  a  shorter  period 
of  time  than  areas  distant  from  the  stream  channel. 
Multiple  regression  equations,  using  pan  evapora- 
tion and  surface  soil  moisture  for  each  soil  series, 
were  used  to  show  the  relative  importance  of  the 
internal  soil  drainage  class  in  predicting  surface  ru- 
noff. (Sims-ISWS) 
W77-04253 


SOIL  WATER  DEFICITS  UNDER  FORESTED 
AND  CLEARCUT  AREAS  IN  NORTHERN  AR- 
KANSAS, 

Forest     Service     (USDA),     Fayetteville,     Ark. 

Southern  Forest  Experiment  Station. 

T.  L.  Rogerson. 

Soil  Science  Society  of  America  Journal,  Vol.  40, 

No.  5,  p  802-805,  September-October  1976.  1  fig,  2 

tab,  8  ref. 

Descriptors:  'Soil  water,  'Vegetative  effects, 
'Forests,  'Moisture  deficit,  'Arkansas,  Surveys, 
Soil  moisture,  Nuclear  moisture  meters,  Measure- 
ment, Evapotranspiration,  Soils,  Forest  soils, 
Topography,  Seasonal,  Precipita- 

tion Atmospheric),  Rainfall,  Vegetation,  Stream- 
flow,  Runoff,  Clear-cutting. 

Soil  water  under  forested  and  cut  areas  on 
northwest  and  southeast  aspects  was  measured 
with  a  neutron  probe  system  at  weekly  intervals  in 
order  to  study  soil  water  deficit  patterns  under  the 
mentioned  conditions.  Soil  water  deficits  were  sig- 
nificantly different  among  years,  seasons,  and 
vegetative  covers.  Summer  deficits  increased  at 
the  average  rate  of  2.1  mm/day  on  the  forested 
areas,  and  0.6  mm/day  on  the  cut  areas.  Average 
seasonal  deficits  for  forested  and  cut  areas, 
respectively,  were:  spring,  23  mm  and  16  mm; 
summer,  104  mm  and  34  mm;  fall.  230  mm  and  45 
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mm;  and  winter,  108  mm  and  24  mm.  No  signifi- 
cant differences  were  found  between  soil  water 
deficits    on    northwest    and    southeast    aspects. 
(Sims-ISWS) 
W77-04254 

ESTIMATION  OF  THE  DEPTH  OF  SOIL 
FREEZING  IN  DRAINAGE  BASINS  IN  THE 
CENTRAL  PART  OF  THE  NORTHWESTERN 
EUROPEAN  USSR, 

A.  A.  Kapotov. 

Soviet  Hydrology,  Selected  Papers,  No.  2,  p  84- 
88,  November  1975.  4  fig,  2  tab,  7  ref.  Translated 
from  Trudy  Gosudarstvennogo  Gidrologicheskogo 
Instituta,  No.  224,  p  71-82, 1975. 

Descriptors:  *Soil  moisture,  *Freezing, 
'Watersheds(Basins),  On-site  investigations, 
Model  studies,  Mathematical  models,  Permeabili- 
ty, Soils,  Foreign  countries,  Land  use,  Forests, 
Winter,  Runoff,  Infiltration,  Drainage. 
Identifiers:  "USSR. 

The  depth  of  seasonal  soil  freezing  indicates  in- 
directly the  permeability  of  the  upper  layers  of  the 
zone  of  aeration  and  is  used  in  prognostic  relations 
to  compute  the  maximum  rates  and  volumes  of 
spring  flood  runoff.  Available  network  data  on  the 
depth  of  freezing  do  not  reflect,  as  a  rule,  the  ef- 
fect of  the  existing  variety  of  soils,  relief  features, 
land  uses,  and  other  factors  on  the  soil  freezing 
regime.  Therefore,  it  is  advisable  to  investigate  the 
aforelisted  factors  for  small  index  areas  or  basins, 
where  the  effect  of  individual  factors  or  of  their 
combinations  can  be  identified  and  where  one  can 
determine  the  possibility  of  extending  the  data  ob- 
tained in  them  to  larger  regions.  To  analyze  the  de- 
pendence of  soil  freezing  depth  on  its  determining 
factors,  a  formula  was  used  which  was  derived  on 
the  assumptions  that  the  temperature  at  the  lower 
freezing  boundary  is  O  C,  that  there  are  no  heat 
fluxes  to  the  freezing  boundary  from  the  underly- 
ing unfrozen  soil  layers,  and  that  the  freezing 
process  is  quasi-stationary  at  each  instant  of  time. 
Analysis  of  the  effect  of  various  factors  on  freez- 
ing depth  showed  that  it  is  possible  to  use  the  in- 
formation on  soil  freezing  depth  obtained  by  the 
hydrometeorological  station  network  for  convert- 
ing it  to  basins  or  their  individual  parts  with  dif- 
ferent soils,  land  uses,  and  relief  features.  (Sims- 
ISWS) 
W77-04259 

USE  OF  CASPIAN  SEA  WATER  FOR  IRRIGA- 
TION, 

For  primary  bibliographic  entry  see  Field  3C. 
W77-04263 

INFLUENCE  OF  TEMPERATURE  REGIMES 
AND  WATER  STRESS  ON  THE  GERMINATION 
OF  THREE  RANGE  GRASSES  AND  ITS  POSSI- 
BLE ECOLOGICAL  SIGNIFICANCE  TO  A 
SHORTGRASS  PRAIRIE, 

Colorado    State    Univ.,    Fort    Colhns.    Natural 
Resource  Ecology  Lab. 
For  primary  bibliographic  entry  see  Field  3F. 
W77-04313 


Descriptors:  'Sedimentation,  'Soil  structure, 
•Soil  profiles,  *Sediment  load,  'Sediments,  Irriga- 
tion, Irrigation  water,  Land  use,  Winds,  R'vers, 
Sands,  Soil  moisture,  Moisture  content,  Quartz, 
Soil  types,  Particle  size,  Particle  shape,  Porosity. 
Identifiers:  'Egypt. 

Wind-borne  sandy  sediments  form  a  narrow  strip 
of  land  running  parallel  to  the  western  border  of 
the  Nile  Valley  and  Delta.  They  are  formed  by 
sedimentation  of  coarse  and  fine  quartz  sands  car- 
ried by  winds  blowing  from  the  Western  Desert. 
When  these  soils  were  cultivated,  a  gradual  in- 
crease in  silt  and  clay  was  observed.  Changes  in 
the  structure  of  the  wind-borne  sediments  were  in- 
vestigated and  the  particle  size  analysis,  organic 
matter,  and  CaC03  contents  of  the  layers  of  stu- 
died profiles  are  presented.  Results  show  a  general 
increase  of  fine  particles  and  organic  matter  and  a 
corresponding  decrease  of  sands  and  CaC03  with 
increasing  time  of  cultivation.  These  changes  are 
attributed  both  to  sedimentation  of  fine  particles 
carried  by  irrigation  water  and  to  surface  additions 
of  organic  manure  and  plant  residues.  Determina- 
tions of  soil  moisture  characteristics  earned  out 
for  the  investigated  profiles  show  that  cultivation, 
even  in  its  early  stages,  affects  both  moisture  con- 
tent and  porosity  of  the  soil,  the  degree  depending 
on  duration  of  cultivation  and  depth  of  layers  in 
the  profile.  The  longer  the  cultivation,  the  greater 
the  increase  in  moisture  content.  This  increase  is 
directly  related  to  fine  particles  and  organic  matter 
in  the  soil  layers.  The  latter  components  increase 
the  area  of  water-absorbing  surfaces  in  the  soil  and 
cause  a  change  in  the  size  distribution  and  amount 
of  pores  through  aggregation.  (Jamail- Arizona) 
W77-04316 


EROSION  CONTROL, 

Soil  Conservation  Service  of  New  South  Wales, 
Cobar  (Australia).  „.,..,« 

For  primary  bibliographic  entry  see  Field  4D. 
W77-04315 

THE    EFFECT    OF    CULTIVATION    ON    THE 
WIND-BORNE  SAND  SEDIMENTS  IN  EGYPT, 

Cairo  Univ.,  Giza  (Egypt).  Faculty  of  Agriculture; 
and  Cairo  Univ. ,  Giza  (Egypt).  Dept.  of  Soils. 
I.  Zein  El-Abedin,  and  M.  E.  El  Din  Shawky. 
Egyptian  Journal  of  Soil  Science,  Vol.  14,  No.  2,  p 
187-197,  1974.  2  fig,  4  tab,  12  ref. 


PLANT  SUCCESSION  ON  THE  SAND  DUNES 
OF  THE  MONTEREY  PENINSULA,  CALIFOR- 
NIA 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 
Conservation. 

For  primary  bibliographic  entry  see  Field  21. 
W77-04319 

DESALINATION  OF  SOJXS  OF  MENOFEYA 
GOVERNORATE  PUT  UNDER  TTLE 
DRAINAGE, 

Ain  Shams  Univ.,  Cairo  (Egypt).  Dept.  of  Sods; 
and  Ain  Shams  Univ.,  Cairo  (Egypt).  Faculty  of 
Agriculture.  _.  „  , 

A.  El-Leboudi,  K.  Shaaban,  A.  H.  El-Damatv,  and 
M.  M.  rbrahim. 

Egyptian  Journal  of  Soil  Science,  Vol.  14,  No.  2,  p 
167-176,  5  tab,  10  ref. 

Descriptors:  'Excess  water(Soils),  'Drainage  ef- 
fects, 'Drainage  systems,  'Drainage  waer,  'Saline 
water,  Desalination,  Drainage,  Drainage  pro- 
grams, Tiles,  Salts,  Soil  profiles,  Arid  lands, 
Semiarid  climates,  Salinity,  Irrigation,  Irrigation 
water,  Groundwater,  Sodium  compounds,  Alluvi- 
um, Soil  types. 

The  accumulation  of  excessive  amounts  of  soluble 
salts  in  soils  is  characteristic  of  arid  and  semiarid 
regions  due  to  improper  use  of  irrigation  water  in 
the  absence  of  an  adequate  drainage  system.  A 
study  was  conducted  to  determine  the  effect  of 
establishing  tile  drainage  on  salinity  and  the 
behavior  of  various  ions  within  certain  soil  profiles 
in  Egypt.  The  results  are  presented  in  two  sec- 
tions: one  dealing  with  total  soluble  salts  in  soil 
solution  and  the  second  concerned  with  the 
behavior  of  various  cations  and  anions  under  the 
drainage  system  studies.  The  data  indicated  that 
tile  drainage  was  relatively  more  effective  in  the 
surface  layers  of  the  studied  profiles,  probably 
due  to  the  relatively  saline  underground  water.  It  is 
recommended  that  the  water  table  be  taken  into 
consideration  as  well  as  the  depth  of  tile  placement 
when  evaluating  the  efficiency  of  a  particular 
drainage  system.  In  general,  the  data  show  that  tile 
drainage  seemed  to  have  a  depressive  effect  on  the 
concentration  of  cations  and  anions.  (Jamail- 
Arizona) 


W77 -04322 

EFFECT  OF  EVAPORATION  TIME  AND  TEM 
PERATURE  ON  WATER  LOSS  DM  CALCAM 
OUSSOIL,  . 

National  Research  Centre,  Cairo  (Egypt) 
For  primary  bibliographic  entry  see  Field  2D. 

W77 -04323 

LEACHING  OF  SALINE  SOILS  IN  MONOUTI- 
OF  IRAQ, 

Cairo  Univ.,  Giza  (Egypt).  Dept  of  Soils. 
I.  M.  Habib.  ,1 

Egyptian  Journal  of  Soil  Science,  Vol.  14,  No.2J 
149-158,  1974.  3  fig,  2  tab,  20  ref. 

Descriptors:  'Saline  soils,  'Leaching,  'Irrigatii 
water  'Soil  water  movement,  'Salinity,  Sail 
Field  capacity,  Drainage,  Crop  producM 
Groundwater,  Soil  water,  Physical  properties, 
rigation,  Soil  texture,  Soil  moisture,  Moisture  cd 
tent,  Soil  surfaces,  Salt  balance. 
Identifiers:  'Iraq. 

Efficiency  of  drainage  and  leaching  is  recogniz< 
as  the  main  cure  for  soil  salinity.  Until  vt\ 
recently  no  artificial  drainage  facilities  existed! 
Iraq,  although  total  quantity  of  salts  in  the  en 
production  areas  of  Southern  and  Central  Iraq* 
high.  A  study  was  conducted  in  these  areas! 
establish  the  magnitude  of  leaching  norms  and  I 
relationship  between  salt  discharge  by  soils  a 
their  composition  and  water  physical  properti 
Six  monoliths  were  taken  from  different  agnc 
tural  projects.  Salt  movement  in  the  different  v 
layers  was  followed  by  installing  carbon  el 
trodes.  Leaching  was  conducted  using  a  const 
head  of  ten  centimeters  of  irrigation  wa> 
Analyses  and  water  classifications  were  caw 
out  following  methods  described  by  the  staff 
the  U.S.  Salinity  Laboratory  (1954).  Results 
dicate  that  leaching  norms,  equal  to  2  to  3  tir 
the  field  capacity,  washed  out  most  of  the  mi 
salts  up  to  a  depth  of  1.5  meters.  Applying  > 
field  capacity  more  helps  in  the  desalination 
heavy,  stratified  soils  as  well  as  in  cases 
leaching  with  highly  saline  water.  Salt  discharg 
affected,  mainly  during  the  application  of  the  f 
portion  of  leaching  norms,  by  salinity  type,  dei 
and  texture  of  the  layer  to  be  leached  out.  Tl 
computing  norms  should  be  verified  in  the  ft 
especially  under  inadequate  drainage  condiUc 
(Jamail-Arizona) 
W77-04324 

FACTORS  AFFECTING  FOREST  PROD 
TION  ON  ORGANIC  SOIXS, 

North  Carolina   State  Univ.,  Raleigh.   Dept 

Forestry.  ****** 

For  primary  bibliographic  entry  see  Field  4A. 

W77-04387 

ENTERIC  VTRUS  REMOVAL  FROM  SEP 
TANK  EFFLUENT  BY  PILOT  SCALE  SOIL 
SORPTION  SYSTEMS, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
vironmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W77-04389 

SDLVICULTURAL      ASPECTS      OF      FOR 

DRAINAGE,  „,.,.« 

North  Carolina   State  Univ.,  Raleigh.  Dep 

Forestry. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-04390 


TOWARD  AN  ANALYTICAL  THEORY 
WATER  FLOW  THROUGH  INHOMOGENE, 
POROUS  MEDIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrolog> 

Water  Resources. 

V.  Gupta,  G.  Sposito,  and  R.  Bhattacharya. 
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i.  12  p,  10  ref.  OWRT  B-046-ARIZ.(3).  14-34- 
-6057. 

criptors:  'Porous  media,  'Hydraulic  condu- 

ty,  'Flow,  Equations,  Theoretical  studies.  Soil 

:r  movement. 

itifiers:    'Inhomogeneous    porous    medium, 

ctor  matric  flux  potential,  Law  of  momentum 

servation. 

te  rigorous  mathematical  results  on  the 
kingham-Darcy  flux  law  for  water  flow 
ugh  an  isotropic,  nondeformable,  in- 
logeneous  porous  medium  are  presented.  It  is 
urn  that  the  volumetric  flux  density  vector, 
e  from  the  component  due  to  gravity,  always 
'  be  expressed  in  terms  of  a  scalar  and  a  vector 
ric  flux  potential.  The  vector  matric  flux 
jntial  will  vanish  for  a  homogeneous  porous 
lium  and  for  a  one-dimenisonal,  inhomogene- 
porous  medium.  It  follows  from  this  result  that 
hydraulic  conductivity  will  be  a  function  only 
the  water  potential  in  any  one-dimensional 
jus  medium  if  its  space  derivative  at  constant 
er  potential  vanishes  identically.  In  addition,  it 
wwn  that  the  vector  matric  flux  potential  is  of 
>hysical  consequence  insofar  as  the  flow  equa- 
ls concerned,  regardless  of  the  number  of 
ensions  of  space.  The  specification  of  that  part 
he  flux  density  vector  contributed  by  the  vec- 
potential  appears  in  the  law  of  momentum 
ince  instead  of  the  law  of  mass  balance. 
7-04396 


PERIMENTAL  TEST  OF  THE  LANGEVIN 
UATION  AS  A  MODEL  FOR  WATER  FLOW 
ROUGH  UNSATURATED  SOIL, 

ifornia  Univ.,  Riverside.  Dept.  of  Soil  Science 

Agricultural  Engineering. 

sposito,  P.  Sullivan,  and  V.  Gupta. 

6. 17  p,  2  fig,  19  ref .  OWRT  B-046-ARIZ(6).  14- 

J001-6057. 

scriptors:  'Model  studies,  'Unsaturated  flow, 
lations,  Soil  moisture,  'Soil  water  movement, 
ydraulic  conductivity,  'Diffusivity. 
ntifiers:    'Richards    equation,    Soil    moisture 
ory,  Statistical  mechaniscs(Water  transport). 

:  parameters  that  appear  in  the  Langevin  Equa- 
i,  a  molecular  model  for  the  flow  of  water 
)ugh  soil,  are  expressed  as  functions  of  the 
Iraulic  conductivity,  the  water  diffusivity,  and 
soil  water  matric  potential.  This  permits  the 
ameters  to  be  calculated  using  available  data  on 
transport  properties  of  homogeneous,  unsatu- 
sd  soils.  Since  the  parameters  must  have  values 
ig  within  certain  ranges  in  order  that  the  Lan- 
in  Equation  and  the  Markovian  hypothesis  on 
ter  flow  that  comes  from  it  be  applicable,  it  is 
■sible  to  test  the  equation  and  the  hypothesis  ex- 
imetally.  The  results  for  15  different  soils  show 
t:  (1)  the  equation  and  the  Markovian  hypothes- 
are  consistent  with  soil  water  data  for 
nogeneous,  unsaturated  soils  throughout  the 
mal  field  range  of  water  content  and  (2)  the 
lecular  parameters  in  the  Langevin  Equation 
iw  the  same  behavior  for  a  wide  variety  of  soils 
en  they  are  expressed  as  functions  of  the  matric 
ential. 
7-04397 


MARKOVIAN  STOCHASTIC  BASIS  FOR  THE 
ANSPORT  OF  WATER  THROUGH  UNSATU- 
TED  SOIL, 

zona  Univ.,  Tucson.  Dept.  of  Mathematics. 
Bhattacharya,  V.  Gupta,  and  G.  Sposito. 
1  Science  Society  of  America  Journal,  Vol  40, 
3,  May-June  1976b.  11  ref.  OWRT  B-046- 
IZS5).  14-34-0001-6057. 

scriptors:  'Hydraulic  conductivity,  'Markov 
eesses,  'Unsaturated  flow,  Stochastic 
'cesses,  Equations,  'Soil  water  movement,  Dif- 
ivity,  Soil  moisture. 

ntifiers:  Buckingham-Darcy  flux  law,  'Soil 
ter  diffusivity,  'Water  flow(Soils). 


The  differential  equation  that  describes  the 
isothermal,  isohaline  transport  of  water  through  a 
homogeneous,  isotropic,  unsaturated  soil  is  shown 
to  result  from  a  fundamental  stochastic  hypothes- 
is: that  the  trajectory  of  a  water  molecule  is  a  non- 
homogenous  Markov  process  characterized  by 
space-  and  time-dependent  coefficients  of  drift 
and  diffusion.  The  demonstration  makes  possible  a 
new  theoretical  interpretation  of  the  water  dif- 
fusivity and  the  hydraulic  conductivity  at  the 
molecular  level  and  results  in  a  derivation  of  the 
Buckingham-Darcy  flux  law  that  does  not  rely 
directly  on  experiment. 
W77-04398 


ON  THE  STOCHASTIC  FOUNDATIONS  OF 
THE  THEORY  OF  WATER  FLOW  THROUGH 
UNSATURATED  SOIL, 

Arizona  Univ.,  Tucson.  Dept.  of  Mathematics. 
R.  Bhattacharya,  V.  Gupta,  and  G.  Sposito. 
Water  Resources  Research,  Vol.  12,  No.  3,  June 
1976.  40  ref.  OWRT  B-046-ARIZ(4).  14-34-0001- 
6057. 

Descriptors:  'Hyraulic  conductivity,  Diffusivity, 
'Soil  water  movement,  Stochastic  processes, 
'Unsaturated  flow,  'Markov  processes,  Equa- 
tions, Soil  moisture. 

Identifiers:  'Buckingham-Darcy  flux  law,  'Soil 
water  diffusivity,  'Water  flow(Soils). 

The  parabolic  differential  equation  that  describes 
the  isothermal  isohaline  transport  of  water  through 
an  unsaturated  soil  is  shown  to  be  the  mathemati- 
cally rigorous  result  of  a  fundamental  stochastic 
hypothesis:  that  the  trajectory  of  a  water  molecule 
is  a  nonhomogeneous  Markov  process  charac- 
terized by  space-  and  time-dependent  coefficients 
of  drift  and  diffusion.  The  demonstration  is  valid 
in  general  for  heterogeneous  anisotropic  soils  and 
provides  for  three  principal  results  in  the  theory  of 
water  flow  through  unsaturated  media:  (1)  a 
derivation  of  the  Buckingham-Darcy  flux  law  that 
does  not  rely  directly  on  experiment,  (2)  a  new 
theroretical  interpretation  of  the  soil  water  dif- 
fusivity and  the  hydraulic  conductivity  in  molecu- 
lar terms,  and  (3)  a  proof  that  the  soil  water  dif- 
fusivity for  anisotropic  soil  is  a  symmetric  tensor 
of  the  second  rank.  A  dynamic  argument  at  the 
molecular  level  is  developed  to  show  that  the  fun- 
damental Markovian  hopothesis  is  physically 
reasonable  in  the  case  of  water  movement  through 
an  unsaturated  soil. 
W77-04399 


A  STUDY  OF  HABITAT  WATER  REGIME  OF 
INUNDATED  MEADOWS  NEAR  OSIJEK,  (IN 
CROATIAN), 

Agricultural    Inst.,    Osijek    (Yugoslavia).    Food 

Science  and  Technology  Inst. 

M.  Knezevic. 

Acta  Bot  Croat  34,  p  81-90,  1975. 

Descriptors:  'Habitats,  'Excess  water(Soils), 
'Grasslands,  'Flood  plains,  'Biological  communi- 
ties, Ecology,  Soil  water,  Groundwater. 
Identifiers:  Carex  gracilis,  Meadows,  Osijek, 
Plantago  altissima,  Poa  palustris,  Serratula  tinc- 
toria.  Water  regime,  Yugoslavia,  Drava  River. 

Recent  ecological  investigations  of  the  meadows 
on  the  flood-plain  of  the  River  Drava  near  Osijek 
(Yugoslavia)  show  that  floristic  differences 
between  the  communities  Serratula  tinctoria-Plan- 
tago  altissima  and  Carex  gracilis-Poa  palustris  are 
mainly  conditioned  by  water  regime.  Differences 
exist  in  the  amounts  of  actual  and  available  soil 
water,  in  the  level  of  the  groundwater,  and  in  the 
height  and  duration  of  inundation  to  which  these 
meadows  are  exposed  sporadically.  Both  the  ac- 
tual and  available  water  were  relatively  greater  in 
the  C.  gracilis-P.  palustris  association  in  the 
vegetation  period.  The  level  of  groundwater  in  this 
community  is  higher  than  in  the  S.  tinctoria-P.  al- 
tissima association.  Water  floods  the  soil  surface 
earlier    in    the    Caricetum    than    in    the    Plan- 


taginetum.-Copyright  1976,  Biological  Abstracts, 

Inc. 

W77-04582 


PROGNOSIS    OF    PESTICIDE    STABILITY    IN 
WATER,  SOIL  AND  PLANTS,  (IN  RUSSIAN), 

Kievskii  Meditsinskii  Institut  (USSR). 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04600 


2H.  Lakes 


INVESTIGATION    TO    DETERMINE    EXTENT 
AND  NATURE  OF  NON-POINT  SOURCE  EN- 
RICHMENT AND  HYDROLOGY  OF  SEVERAL 
RECREATIONAL       LAKES       OF      EASTERN 
WASHINGTON,  (PART  I  AND  PART  H), 
Washington  State  Univ.  Pullman.  Dept.  of  Civil 
and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-04103 


EFFECTS  OF  HIGH  LEVELS  OF  INORGANIC 
PHOSPHATE  ON  AQUATIC  ORGANISMS  IN 
PHOSPHATE-RICH  ENVIRONMENTS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04105 


SEDIMENT  AND  RUNOFF  MEASUREMENTS 
FOR  A  TYPICAL  GREAT  PLAINS  PRAHUE 
LAKE, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04108 


ALGAE  ABSTRACTS,  A  GUH>E  TO  THE 
LITERATURE,  VOLUME  3,  1972-1974. 

Office  of  Water  Research  and  Technology, 
Washington,  D.C.  Water  Resources  Scientific  In- 
formation Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-04111 


EFFECTS    OF    THERMAL    POLLUTION    ON 
CERTAIN  AQUATIC  INVERTEBRATES, 

Clemson  Univ.,  S.  C.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04144 


FIRST  REPORT  ON  THE  LIMNOLOGY  OF 
THE  ALPINE  LAKE  LA  CALDERA,  IN  THE 
PEND3ETIC  MOUNTAINS  (SIERRA  NEVADA, 
GRANADA,  SPAIN), 

For  primary  bibliographic  entry  see  Field  5C. 
W77-04150 


THE        SIGND7ICANCE        OF        ALKALINE 
PHOSPHATASE  IN  A  EUTROPHIC  LAKE, 

For  primary  bibliographic  entry  see  Field  5C. 
W77-04152 


PROCEEDINGS:       BIOSTTMULATION       AND 
NUTRIENT  ASSESSMENT  WORKSHOP. 

Pacific  Northwest  Environmental  Research  Lab., 

CorvaUis,  Oreg. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04153 


ALGAL      ASSAYS      FOR      THE      NATIONAL 
EUTROPHICATION  SURVEY, 

Pacific  Northwest  Environmental  Research  Lab., 

Corvallis,  Oreg. 

For  primary  bibliographic  entry  see  Field  5  A. 

W77-04157 


Field  2— WATER  CYCLE 
Group  2H— Lakes 

THE  USE  OF  IN  SITU  ALGALE  ASSAYSTO 
EVALUATE  THE  EFFECTS  OF  SEWAGE  EF- 
FLUENTS ON  THE  PRODUCTION  OF 
SHAGAWA  LAKE  PHYTOPLANKTON, 

Pacific  Northwest  Environmental  Research  Lab., 

Corvallis,  Oreg.  . 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04161 

GREAT  LAKES  NUTRIENT  ASSESSMENT, 

National  Environmental  Research  Center,  Grosse 

lie,  Mich.  Grosse  De  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04163 


UTILIZATION  OF  ENERGY  BY  PRIMARY 
PRODUCERS  IN  FOUR  PONDS  IN 
NORTHWESTERN  FLORIDA, 

Environmental  Protection  Agency,  Gulf  Breeze, 
Fla.  Gulf  Breeze  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04165 


HETEROINHIBITION  AS  A  FACTOR  IN 
ANABAENA  FLOS-AQUAE  WATERBLOOM 
PRODUCTION, 

Environmental  Monitoring  and  Support  Lab.,  Las 

Vegas,  Nev. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04166 


LEGAL  ASPECTS  OF  LAND  USE  REGULA- 
TION OF  LAKE  SHORELANDS  BY  STATE  AND 
LOCAL  GOVERNMENTS  FOR  THE  PROTEC- 
TION OF  LAKES, 

Texas  Univ.  at  Austin.  Center  for  Research  in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04175 

AN  ANALYSIS  OF  THE  INTERNATIONAL 
GREAT  LAKES  LEVELS,  BOARD  REPORT  ON 
REGULATION  OF  GREAT  LAKES  WATER 
LEVELS.  SHORELINE  PROPERTY  AND 
RECREATION, 

Wisconsin  Univ.,  Madison.  Inst,  for  Environmen- 
tal Studies. 

K.  Bro,  J.  Erickson.  W.  Mode,  D.  Peterson,  and  G. 
Simons. 

Wisconsin  University  Institute  for  Environmental 
Studies,  RF  Monograph  76-03,  IES  Working  Paper 
29,  September  1976.  68  p,  13  fig,  16  tab,  30  ref.  RF- 
74099. 

Descriptors:  Lakes,  Recreation,  *Shores,  Proper- 
ty values,  Beaches,  "Lake  shores,  Land  use, 
♦Water  level  fluctuations,  Wisconsin,  *Great 
Lakes. 

Identifiers:  *Lake  levels,  Coastal  zone  manage- 
ment. 

In  analyzing  shore  property  damages  associated 
with  lake  level  regulation  plans,  the  International 
Great  Lakes  Levels  Board  (IGLLB)  related  water 
levels  to  flooding  and  erosion  losses.  Water  levels 
(stage)-damage  curves  were  developed  which  in- 
tegrated each  month's  highest  water  level  for  May 
1951  through  April  1952  with  the  dollar  amount  of 
damages  which  occurred  in  that  year.  This  was 
used  to  estimate  the  average  annual  damages 
which  could  be  attributed  to  a  change  in  regula- 
tion. In  evaluating  the  effect  upon  recreation  of 
changing  the  regulation  of  Great  Lakes  water 
levels,  the  IGLLB  addressed  recreational 
beaches,  and  recreational  structures  and  boating. 
The  IGLLB  maintained  that  the  impact  of  i  emula- 
tion on  marinas  and  boat  use  would  be  minimal, 
while  increased  beach  acreage  would  provide  a 
substantial  portion  of  the  economic  benefits  from 
regulations  plans.  (See  also  W77-04 191)  (NOAA) 
W77-04190 


AN  ANALYSIS  OF  THE  INTERNATIONAL 
GREAT  LAKES  LEVELS,  BOARD  REPORT  ON 
REGULATION  OF  GREAT  LAKES  WATER 
LEVELS.  HYDROLOGY, 

Wisconsin  Univ.,  Madison.  Inst,  for  Environmen- 
tal Studies. 

J.  Knox,  C.  Falkner,  P.  Neuman,  S.  Rettig,  and  S. 
Skavroneck. 

RF  Monograph  76-^1 ;  IES  Working  Paper  27,  Sep- 
tember 1976. 1 14  p,  62  fig,  39  tab,  17  ref.  RF-74099. 

Descriptors:  'Great  Lakes,  Wisconsin,  Hydrolog- 

ic  data,  'Water  level  fluctuations,  Climatic  data, 

Lake    Superior,    Lake   Michigan,    Lake    Huron, 

Computer  programs. 

Identifiers:    Coastal    zone    management,    'Lake 

levels. 

The  regulation  of  water  levels  in  the  Great  Lakes 
is  a  subject  that  has  recently  received  much  atten- 
tion by  the  states  directly  affected  by  lake  level 
fluctuations.  This  report  deals  with  the  hydrology 
of  the  Great  Lakes  system  and  lays  the  foundation 
for  the  subsequent  analysis  of  shore  property, 
navigation,  and  wetlands.  The  fluctuations  of 
water  levels  on  the  Great  Lakes  are  influenced  by 
natural  causes  and  by  structural  controls  of  man. 
The  major  natural  causes  include  precipitation, 
evaporation,  runoff,  and  ground  water.  The  prin- 
cipal man-induced  causes  relate  to  the  effects  of 
dams  and  locks  and  to  diversions.  A  period  charac- 
terized by  water  level  extremes  (very  high  or  very 
low)  is  normally  accompanied  by  abundant  com- 
plaints that  artificial  controls  are  the  major  factors 
responsible  for  deviations  of  levels  from  the 
average.  This  paper  and  its  appendices  address 
problems  related  to  identifying  the  relative  im- 
portance of  natural  and  man-induced  causes  of 
lake  level  fluctuations.  (See  also  W77-04190) 
(NOAA) 
W77-04191 

SHORELINE  EROSION  AND  LANDSLIDES  IN 
THE  GREAT  LAKES, 

Wisconsin  Univ. -Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W77-04192 


presented.  It  is  suggested  the  private  sector  be  c_ 
couraged  to  provide  mariru:  facilities  such  at 
moorings  or  slips,  while  the  state  and  municipal 
governments  should  be  responsible  for  providing 
launching  facilities.  (NOAAJ 
W77-04197 


U.S.  IFYGL  COASTAL  CHAIN  PROGRAM.  RE- 

PORT  2:  TRANSPORT,  CURRENTS  AND   I  KM 

PERATURE  FROM  THE  UNITED  STATES  ANI 

CANADIAN    DJYGL    COASTAL    CHAIN    STU 

DIES, 

State  Univ.  of  New  York  at  Albany.  Atmosphere 

Sciences  Research  Center. 

D.  R.  Landsberg,  and  J.  T.  Scott. 

Report  No.  387,  August  1976.  228  p,   19  ref.  2 

35388;  4-35481 ;  SG-2-35281 ;  20-S004. 

Descriptors:  "Great  Lakes,  'Baseline  studies 
♦Water  circulation,  'Meteorological  data 
*Currents( Water),  'Water  temperature,  Wate 
analysis,  'Coasts,  'Lakes,  United  States,  Canada 
Transport,  Water  quality,  Winds,  Hydrologi 
data,  Environmental  eLects. 
Identifiers:  'Geostrophic  currents,  'Barotropi 
alongshore  currents,  Oceanographic  data,  Coasts 
waters,  Wind  stress,  Data  reports. 

This  is  the  second  data  report  from  the  IFYG 
coastal  chain  program.  The  first  reports  provide 
basic  current  velocity  and  temperature  data  froi 
the  Canadian  (Csanady  and  Pade,  1972)  and  U.! 
(Scott,  et  al  1973)  coastal  chain  programs.  The  pu 
pose  of  this  data  report  is  to  provide  a  more  usefi 
source  of  the  total  IFYGL  coastal  current  dai 
than  was  available  in  the  original  data  reports.  It 
intended  primarily  for  the  scientific  user,  but  ms 
also  provide  information  on  a  variety  of  applit 
coastal  problems.  Limnologists  are  provided  wii 
several  kinds  of  summarized  temperature,  velocii 
and  transport  data  for  the  five  coastal  chains  cor 
bined.  The  introductory  text  provides  a  review  i 
the  measurement  techniques  including  assessme 
of  data  accuracy  plus  the  methods  of  calculate 
used  in  the  report  and  the  limitations  that  shou 
be  placed  on  use  of  the  data.  (NOAA) 
W77-04198 


INVENTORY  OF  LAKE  ONTARIO  INLETS 
AND  HARBORS:  NIAGARA  RIVER  TO  STONY 
CREEK, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

R.  D.  Crissman,  and  J.  U.  Opara. 

New    York    Sea    Grant    Institute    Report    No. 

NYSSGP-RS-76-026,  December  1976.  266  p,  36 

fig,  40  tab,  12  ref,  2  append.  NYSS  GP-RS-76-026. 

Descriptors:     'Recreation    facilities,     'Marinas, 
Water     resources,      'Resources     development, 
'Baseline  studies,  'New  York,   'Lake  Ontario, 
'lnlets(Waterways),  'Harbors,  Public  access. 
Identifiers:  Inventories,  Launching  facilities. 

This  inventory  of  Lake  Ontario  inlets  and  harbors 
was  conducted  to  determine  the  capacities  and  ser- 
vices of  existing  boating  facilities,  to  investigate 
sites  for  future  expansion,  and  to  make  recom- 
mendations for  expansion.  Some  physical  charac- 
teristics of  Lake  Ontario  and  its  use  for  recreation 
are  presented  with  a  discussion  of  the  historical 
development  of  the  salmonid  fishery  and  the  need 
for  better  lake  access.  The  one  feature  charac- 
teristic to  nearly  all  of  the  inlets,  except  for  the 
larger  tributaries,  is  a  barrier  beach.  Forty-four  of 
the  61  inlets  and  harbors  inventoried  have  some 
type  of  barrier  beach  formation.  Based  on  an  anal- 
ysis of  the  present  supply  of  boating  facilities  and 
previous  recreational  boating  demand  projections, 
it  is  recommended  that  3000  additional  moorings 
and/or  slips  and  50  additional  simultaneous 
launchings  be  provided  by  1980.  Recommenda- 
tions for  the  distribution  of  the  additional  facili- 
ties, either  by  expansion  or  construction  of  new 
facilities    throughout    the    inventory    area    are 


FLOODS  IN  NEW  YORK,  1973  AND  1974, 
Geological     Survey,     Albany,     N.     Y.     Wat 
Resources  Div. 
For  primary  bibliographic  entry  see  Field  2E. 

W77-04231 

SYMMETRIC      FINITE-AMPLITUDE      ROT 
TIONAL  WATER  WAVES, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Enginei 

ing. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-04266 


COASTAL-TRAPPED  WAVES  IN  A  CONTIN 
OUSLY  STRATDTED  OCEAN, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapea 

Bay  Inst 

For  primary  bibliographic  entry  see  Field  2L. 

W77-04267 


NATURAL  WATER  AND  CHEMIC 
BUDGETS  FOR  A  SMALL  PRECAMBRL 
LAKE  BASIN  IN  CENTRAL  CANADA, 

Fisheries      and      Marine      Service,      Winnij 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2K. 

W77-04275 


LAND    USE    PATTERNS,    EUTROPHICATK 
AND  POLLUTION  IN  SELECTED  LAKES, 

Vermont  Univ.,  Burlington.  Dept.  of  Agncultu 

and  Resources  Economics. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04298 
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IOCESSES  OF  DISSOLVED  OXYGEN  DEPLE- 
ON  IN  TIMS.  FORD  RESERVOIR. 

•nnessee  Technological  Univ.,  Cookeville.  Dept. 

Civil  Engineering. 

>r  primary  bibliographic  entry  see  Field  5C. 

77-04327 


!cundity  of  coho  salmon 
ncorhynchus  kisutch)  from  the 
ileat  lakes  and  a  comparison  with 
:ean  salmon, 

ichigan  Dept.  of  Natural  Resources,  Marquette. 

M.  Stauffer. 

ureal    of   the    Fisheries    Research    Board    of 

inada.  Vol.  33,  p.  1150-1155,  1976,  4  fig.,  3  tab., 

ref. 

sscriptors:  'Reproduction,  *Salmon,  'Fertility, 

:ecundity,    *Productivity,     *Fish    eggs,    *Fish 

production,  *Great  Lakes,  *Anadromous  fish, 

eshwater  fish,  Populations,  Biological  proper- 

s.    Lake    Michigan,    Lake    Superior,    Pacific 

rean. 

entifiers:  *Coho  salmon. 

comparison  between  fecundity  of  coho  salmon 
tocorhynchus  kisutch)  that  matured  in  the  Great 
ikes,  and  Pacific  Ocean  coho  salmon  showed  a 
nilar  number  of  eggs  produced.  Average  egg 
imeters  of  Lake  Michigan  (7.1-7.4  mm)  and 
icifii-  Salmon  (6.1-7.4  mm)  were  also  comparable 
it  lake  Superior  eggs  were  smaller  (5.1-5.4  mm). 
:cundity  of  second  generation  freshwater  salmon 
lich  originated  from  Lake  Michigan  eggs  was 
nilar  to  that  of  the  first  generation  which 
iginated  from  Pacific  eggs  because  the  average 
imbers  (2938-3243)  and  diameters  (7.1-7.4)  of 
gs  produced  were  about  the  same.  On  the 
erage,  Lake  Michigan  salmon  contained  more 
?38)  and  larger  (7.1  mm  diam)  eggs  than  did  Lake 
iperior  salmon  (2150  and  5.1  mm  diam)  of  the 
me  year-class  and  early  life  history.  (Katz) 
77-04344 


LEANER:  THE  LAKE  GEORGE  MODEL, 

snsselaer  Polytechnic  Inst.,  Troy,  N.Y.  Fresh 

ater  Inst. 

>r  primary  bibliographic  entry  see  Field  6G. 

77-04495 


DISCUSSION  OF  CLEAN,  THE  AQUATIC 
ODEL  OF  THE  EASTERN  DECD3UOUS 
JREST  BIOME, 

:tra  Tech,  Inc.,  Lafayette,  Calif. 

>r  primary  bibliographic  entry  see  Field  6G. 

77-04496 


IYTOPLANKTON  MODELS  AND  EUTROPHI- 
\TION  PROBLEMS, 

anhattan  Coll.,  Bronx,  N.Y.  Environmental  En- 
leering  and  Science  Program. 
>r  primary  bibliographic  entry  see  Field  5C. 

77-04499 


HE  BEHAVIOR  OF  PLUTONIUM  IN 
QL'ATIC  ECOSYSTEMS:  A  SUMMARY  OF 
rUDIES  ON  THE  GREAT  LAKES, 

rgonne  National  Lab.  111.  Radiological  and  En- 

ronmental  Research  Div. 

>r  primary  bibliographic  entry  see  Field  5C. 

77-04519 


V  EXAMINATION   OF  THE   POSSD3LE   EF- 
iCTS  OF  SUDBURY  NICKEL  MINING  AND 
BELTING    OPERATIONS    ON    FISHES    AND 
IE  WATER  CHEMISTRY  OF  LAKES  WITHIN 
IE  WHITEFISH  LAKE  INDIAN  RESERVE, 
sheries  and  Marine  Service,  Nanaimo  (British 
)lumbia).  Biological  Station. 
>r  primary  bibliographic  entry  see  Field  5C. 
77-04571 


LEVELS  OF  ARSENIC  AND  SELENIUM  IN  THE 
GREAT  LAKES  REGION, 

Canada   Centre    for   Inland   Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04574 


EFFECTIVENESS  OF  SPAWNING  OF  THE 
WHITE  BREAM  BLICCA  BJOERKNA  (L.)  AND 
ROACH  RUTILUS  RUTILUS  (L.)  IN  THE 
UPPER  PART  OF  THE  KUIBYSHEV  RESER- 
VOIR, (IN  RUSSIAN), 

Kazan  State  Univ.  (USSR).  Dept.  of  Vertebrate 
Zoology. 
A.  M.  Kutuzov. 
Vopr  Ikhtiol  15(4),  p  752-756,  1975. 

Descriptors:  'Spawning,  *Fish  reproduction, 
*Fish  populations,  'Ecosystems,  Reservoir  fishe- 
ries, Meteorology,  Ecology. 

Identifiers:  *Blicca  bjoerkna,  Bream,  Kuibyshev, 
Reservoir,  Roach.l  Russian  SFSR,  Rutilus  rutilus, 
USSR,  'White  bream. 

In  years  when  the  spawning  of  the  roach  (R.  ruti- 
lus) was  especially  effective  in  the  upper  part  of 
the  Kuibyshev  reservoir  on  the  Volga  (Russian 
SFSR,  USSR)  due  to  favorable 

hydrometeorologival  conditions,  the  conditions 
for  spawning  of  the  white  bream  (B.  bjoerkna) 
were  favorable  and  vice  versa.  Thus  the  white 
bream  and  roach  were  able  to  maintain  stocks  of 
smal  fish  in  the  reservoir  at  a  high  level,  since  only 
in  central  years  are  the  hydrometeorological  con- 
ditions unfavorable  for  the  spawning  of  both  spe- 
cies.--Copyright  1976,  Biological  Abstracts,  Inc. 
W77-04580 


EFFECT  OF  THE  NOVOROSSISK  HEAT  ELEC- 
TRIC POWER  STATION  WARM  WATERS  ON 
ZOOPLANKTON,  (IN  RUSSIAN), 

Kuban  State  Univ.,  Novorossisk  (USSR).  Marine 

Biology  Research  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04583 


PREDICTION  OF  THE  PHYTOPLANKTON 
DEVELOPMENT  IN  DESIGNED  RESERVOHtS 
BY  COMBINING  A  GROWTH-MODEL  AND 
THE  ANALOGY  TO  EXISTING  RESERVOHtS, 
(IN  GERMAN), 

Technische  Universitaet,  Dresden  (East  Ger- 
many). 

For  primary  bibliographic  entry  see  Field  5C. 
W77-04584 


COMPUTER    PROGRAM    FOR    PRESENTING 
ACTUAL  LAKE  DATA,  (IN  GERMAN), 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung  und  Gewaesserschutz,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04585 


PRIMARY  ORGANIC  PRODUCTION  IN  A 
BRACKISH  EUTROPHIC  ENVIRONMENT 
(ETANG  DE  BERRE):  EFFECTS  OF  STRONG 
DILUTION  (FROM  THE  WATERS  OF  THE 
DURANCE),  (IN  FRENCH), 

Centre  d'Oceanographie,  Marseille  (France).  Sta- 
tion Marine  d'Endoume. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04587 


DISCHARGE  OF  TREATED  WASTEWATER  IN 
LAKES,  (IN  GERMAN), 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung  und  Gewaesserschutz,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04595 
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RAPID  DETECTION  OF  VARIOUS  KINDS  OF 
HERBICIDES  IN  WATER  BY  THE  IN  VIVO 
DETERMINATION  OF  NITRATE  REDUCTASE 
ACTIVITY  IN  LEMNA  MINOR,  (IN  FRENCH), 

Institut    de    Recherches    Chimiques,    Tervuren 

(Belgium). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04261 


INFLUENCE  OF  TEMPERATURE  REGIMES 
AND  WATER  STRESS  ON  THE  GERMINATION 
OF  THREE  RANGE  GRASSES  AND  ITS  POSSI- 
BLE ECOLOGICAL  SIGND7ICANCE  TO  A 
SHORTGRASS  PRAIIUE, 

Colorado    State    Univ.,    Fort    Collins.    Natural 
Resource  Ecology  Lab. 
For  primary  bibliographic  entry  see  Field  3F. 
W77-04313 


EFFECT  OF  INDOLE  ACETIC  ACH)  PRESOAK- 
ING  OF  SEEDS  AND  THE  QUALITY  OF 
WATER  APPLD2D  ON  LEVELS  OF  AMINO 
ACD3S  IN  ARACHIS  HYPOGEA, 

Rajasthan  Coll.  of  Agriculture,  Udaipur  (India). 
Dept.  of  Soil  Science  and  Agricultural  Chemistry. 
For  primary  bibliographic  entry  see  Field  3C. 

W77-04318 


PLANT  SUCCESSION  ON  THE  SAND  DUNES 
OF  THE  MONTEREY  PENINSULA,  CALD70R- 
NIA, 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 

Conservation. 

J.  R.  McBride,  and  E.  C.  Stone. 

The  American  Midland  Naturalist,  Vol.  96,  No.  1, 

p  1 18-132,  July,  1976.  2  fig,  2  tab,  35  ref. 

Descriptors:  'Dunes,  'Dune  succession,  'Sands, 
'Soil  properties,  'Soil  moisture,  Succession,  Plant 
populations,  Vegetation,  Acidity,  Soils,  Soil- 
water-plant  relationships,  Soil  types,  Soil  water, 
Water  utilization.  Moisture,  Moisture  stress, 
Moisture  availability,  'California. 
Identifiers:  Monterey  Peninsula(Calif). 

The  sequence  of  vegetational  stages  that  charac- 
terize the  successional  process  on  the  sand  dunes 
found  along  the  western  edge  of  the  Monterey 
Peninsula  was  studied.  Average  annual  precipita- 
tion at  Monterey  amounts  to  42.5  centimeters  and 
fog  is  common  in  the  summer.  The  degree  of  soil 
development  was  determined  beneath  each  suc- 
cessional stage  by  measurement  of  particle  size 
distribution,  organic  carbon,  water  holding  capaci- 
ty, soil  to  water  ratio,  cation  exchange  capacity, 
and  acidity.  The  sequence  identified  was  sup- 
ported by  the  soil  analyses  which  demonstrated  a 
close  correlation  between  plant  succession  and 
soil  development.  For  certain  species  to  become 
established  on  the  dunes,  the  moisture  holding 
capacity  of  the  soil  would  have  to  be  increased  and 
some  reduction  in  evaporative  stress  be  achieved. 
(Jamail- Arizona) 
W77-04319 


SDLVICULTURAL      ASPECTS      OF      FOREST 
DRAINAGE, 

North  Carolina   State   Univ.,   Raleigh.   Dept.  of 

Forestry. 

For  primary  bibliographic  entry  see  Field  4  A. 

W77-04390 


THE  EARLY  LD7E  HISTORY  OF  FISH, 
VOLUME  H. 

Proceedings  of  an  International  Symposium  held 
at  the  Dunstaffnage  Marine  Research  Laboratory, 
Oban,  Scotland,  May  17-23,  1973.  Springer- Ver- 
lag,  New  York,  Edited  by  J.  H.  S.  Blaxter.  765  p. 


Field  2— WATER  CYCLE 
Group  21— Water  In  Plants 


Descriptors:  'Conferences,  Publications,  "Life 
history  studies,  Fish,  Behavior,  Systematics, 
•Fish  farming,  Physiological  ecology,  Feeding 
rates.  Food. 


Vol  II  of  the  proceedings  contains 
subject  areas  of  feeding  and 
papers),  physiological  ecology 
developmental  events  (4  papers 
papers),  taxonomy  (9  papers), 
papers).  Also  included  is  a  section 
symposium  and  a  subject  index, 
thru  W77-04556)  (Chilton-ORNL) 
W77-04524 


40  papers  in  the 
metabolism  (7 
(10  papers), 
),  behaviour  (4 
and  rearing  (6 
summing-up  the 
(See  W77-04525 


MASS  REARING  OF  THE  BASS  DICEN- 
TRARCHUS  LABRAX  L., 

Station  de  Biologie  Marine  et  Lagunaire,   Sete 
(France). 
G.  Barnabe. 

In:  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staff  nage  Marine  Research  Laboratory,  Oban, 
Scotland,  May  17-23,  1973.  p  749-753,  3  fig,  4  ref. 

Descriptors:      *Fish      farming,      Reproduction, 
Growth    stages.    Larval    growth    stage,    *Bass, 
Foods,  Food  abundance. 
Identifiers:  *Mass  rearing(Fish). 

After  receiving  hormone  injections,  maturing  sea 
bass  females  were  placed  in  a  tank  with  naturally 
running  males.  Viable  eggs  were  spawned  which 
the  males  fertilized  normally.  The  pelagic  eggs 
above  a  salinity  of  34.5%  and  a  temperature  of  15C 
were  collected  and  incubated  in  illuminated  still 
water  in  which  planktonic  algae  had  previously 
been  cultured.  Hatching  occurred  after  70  hours 
and  two  days  later,  the  rotifer  Brachionus  plicatilis 
was  introduced  into  the  medium.  Best  results  were 
obtained  with  a  rearing  density  of  about  5 
rotifers/ml.  After  five  days,  the  density  can  be 
reduced  to  1/ml.  After  the  12th  day,  nauplii  of  Ar- 
temia  salina  can  be  offered  alternately  with  the 
rotifers.  From  the  15th  to  35th  days  Artemia  were 
offered  alternately  with  plankton  hauls.  After  this 
the  food  consisted  of  minced  fish  and  crab.  (See 
also  W77-04524)  (Chilton-ORNL) 
W77-04525 


NUTRITION  DE  LA  LARVE  DE  TURBOT 
(SCOPHTHALMUS  MAXIMUS  L.)  AVANT  LA 
METAMORPHOSE, 

Centre     Oceanologique     de     Bretagne,     Brest 

(France). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04526 


commercial  farming  operation.  Results  of  the 
present  experiments  show  that  turbot  can  be 
reared  artificially  but  the  optimum  conditions, 
especially  the  effect  of  food  density  and  diet  on 
survival,  still  have  to  be  defined.  (See  also  W77- 
04524)  (Chilton-ORNL) 
W77-04527 

LABORATORY  REARING  OF  COMMON  SOLE 
(SOLEA  SOLEA  L.)  UNDER  CONTROLLED 
CONDITIONS  AT  HIGH  DENSITY  WITH  LOW 
MORTALITY, 

Bayerische  Landesanstalt  fuer  Fischerei,  Stam- 

berg  (West  Germany). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04528 


PROGRESS  TOWARDS  THE  DEVELOPMENT 
OF  A  SUCCESSFUL  REARING  TECHNIQUE 
FOR  LARVAE  OF  THE  TURBOT, 
SCOPHTHALMUS  MAXIMUS  L., 

Ministry    of    Agriculture,    Fisheries    and    Food, 

Lowestoft  (England).  Fisheries  Lab. 

A.  Jones,  R.  Alderson,  and  B.  R.  Howell. 

In:  Proceedings  of  an  International  Symposium  on 

the  Early  Life  History  of  Fish  held  at  the  Dun- 

staffnage   Marine   Research   Laboratory,   Oban, 

Scotland,  May  17-23,  1973.  p  731-737, 1  tab,  xl  fig, 

10  ref. 

Descriptors:    *Fish   farming,    Growth,    *Growth 
stages,    Larval    growth    stage,    Larvae,    Food 
abundance. 
Identifiers:  *Turbot. 

In  1972  turbot  larvae  were  reared  beyond 
metamorphosis  for  the  first  time  at  the  Lowestoft 
and  Fort  Erin  laboratories.  The  paper  described 
these  experiments  and  discusses  ways  in  which 
larval  survival  in  future  experiments  might  be  im- 
proved. It  was  concluded  that  although  newly 
metamorphosed  turbot  may  be  taken  on  beaches  at 
certain  times  of  the  year  it  is  unlikely  that  they 
could  be  caught  in  sufficient  numbers  to  support  a 


ARTIFICIAL      INSEMINATION      IN      TROUT 
USING  A  SPERM  DILUANT, 

Institut  National  de  la  Recherche  Agronomique, 
Jouy-en-Josas  (France).  Laboratoire  de 
Physiologie  des  Poissons. 
R.  Billard,  J.  Petit,  B.  Jalabert,  and  D.  Szollosi. 
In:  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage  Marine  Research  Laboratory,  Oban, 
Scotland,  May  17-23,  1973.  p  715-723,  3  tab,  5  fig, 
15  ref. 

Descriptors:  'Reproduction,  *Fish  reproduction, 

Trout,  Salmonids,  Fish  farming. 

Identifiers:      *  Artificial      insemination,      Sperm 

diluant. 

In  the  practice  of  artificial  insemination  in  sal- 
monids, efficiency  is  usually  poor  since  one  male 
is  used  to  fertilize  only  a  few  females.  The  paper 
describes  a  new  technique  of  artificial  insemina- 
tion in  attempts  to  improve  efficiency.  Ova  and 
sperm  are  mixed  together  with  a  diluant  simultane- 
ously. Inseminated  eggs  should  be  transferred  into 
freshwater  in  less  than  2  min  or  left  in  the  diluant 
for  15  min  because  of  an  unexplainable  drop  in  fer- 
tility occurring  when  eggs  are  transferred  into 
water  between  2  and  10  min  following  insemina- 
tion. Diluant  is  a  saline  solution  buffer  at  pH  8.5  to 
9.5,  and  with  osmotic  pressure  varying  from  150  to 
250  mosmol.  Minimum  of  spermatozoa  required 
for  fertilization  is  about  200  000  per  egg.  (See  also 
W77-04524)  (Chilton-ORNL) 
W77-04529 

A  COMPARISON  OF  LARVAE  OF  THE  DEEP- 
WATER  AND  FOURHORN  SCULPIN,  MYOX- 
OCEPHALUS  QUADRICORNIS  L.  FROM 
NORTH  AMERICA.  I.  MORPHOLOGICAL 
DEVELOPMENT, 
Ottawa  Univ.  (Ontario). 

In:  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage  Marine  Research  Laboratory,  Oban, 
Scotland,  May  17-23,  1973.  p  703-712,  8  fig,  30  ref. 

Descriptors:  *Systematics,  'Growth  stages.  Life 
history    studies,    Larvae,    Larval   growth   stage, 
Fish,  Sculpins. 
Identifiers:  'Morphological  development. 

Morphologically  similar  sculpins  live  in  freshwater 
lakes  and  in  coastal  arctic  waters  in  northern 
North  America.  This  study  was  carried  out  in 
order  to  identify  differences  and  similarities 
among  larvae  collected  from  different  habitats. 
Free  swimming  larvae  of  deepwater  sculpins  from 
the  Laurentian  Great  Lakes  and  of  fourhorn  scul- 
pins from  the  Beaufort  Seas  were  collected  with 
conical  plankton  nets.  The  morphological  develop- 
ment of  larvae  collected  from  these  bodies  of 
water  are  described  and  illustrated.  Differences  in- 
clude pigmentation  patterns,  number  of  myomeres 
and  size.  Similarities  to  European  species  are  sug- 
gested. (See  also  W77-04524)  (Chilton-ORNL) 
W77-04530 


MORPHOLOGICAL       STUDIES       OF      TWO 
PRISTIGASTERINAE  LARVAE  PMfl 

SOUTHERN  BRAZIL, 

Sao  Paulo  Univ.  (Brazil).  Instituto  Oceanografico. 

Y.  Matsuura. 

In:  Proceedings  of  an  International  Symposium  on 

the  Early  Life  History  of  Fish  held  at  the  Dui* 

staff  nage    Marine    Research   Laboratory,   Oban, 

Scotland,  May  17-23,  1973.  p  685-701,  5  tab,  11  fifcl 

Href. 

Descriptors:  'Life  history  studies,  'Systematic!, 
Fish   taxonomy,    Larvae,   Larval  growth   stage. 
Growth  stages. 
Identifiers:  Osteology,  'Brazil. 

The  study  is  a  part  of  the  Sardine  Project  SOL  U 
investigate  the  spawning  and  early  life  history  ol 
the  Brazilian  sardine  and  its  relatives.  Larva 
developments  of  two  clupeid  fishes,  Pellona  har 
roweri  and  Chirocentrodon  bleekerianus,  belong 
ing  to  the  subfamily  Pristigasterinae  are  describe* 
and  figured.  The  samples  were  collected  u 
southern  Brazil  with  beam-trawl  net.  Morphomet 
rical  and  osteological  studies  are  made  and  syste 
matic  status  of  C.  bleekerianus  is  presented.  (S© 
also  W77-04524)  (Chilton-ORNL) 
W77-04531 

LARVAE  OF  SOME   FLAT  FISHES  FROM  i 
TROPICAL  ESTUARY, 

Cochin  Univ.  (India).  Dept.  of  Marine  Sciences. 
For  primary  bibliographic  entry  see  Field  2L. 

W77-04532 


EARLY  LD7E  HISTORY  OF  LEVIAND 
YOKOHAMAE  (GUNTHER), 

Tohoku     Regional     Fisheries     Research     Lab 

Shiogama  (Japan). 

T.  Yusa. 

In-  Proceedings  of  an  International  Symposium  c 

the  Early  Life  History  of  Fish  held  at  the  Dui 

staffnage   Marine    Research   Laboratory,   Obai 

Scotland,  May  17-23, 1973.  p  675-676,  2  ref. 

Descriptors:  'Systematics,  'Fish  taxonomy,  *Li 
history  studies,  Fish,  Aquiculture,  Growth  stage; 
Identifiers:  Metamorphosis,  Limanda  yokohama 

Potential  use  of  Limanda  yokohamae,  the  mi 
dab,  in  coastal  aquaculture  led  to  investigations  < 
egg  and  larval  development.  Egg  survival 
hatching  was  found  to  be  50%  at  5  C.  70%  at  10 
and  10%  at  15C.  The  total  body  length  of  new 
hatched  larvae  averaged  3.6  mm.  Pigmentation 
larvae  provides  important  taxonomic  charactei 
Metamorphosis  began  about  32  days  after  hatchi 
at  8  C  and  was  completed  after  about  18  days, 
yokohamae  is  distinguished  from  L.  schrenki  | 
the  basis  of  an  adhesive  layer  on  the  outside  of  t 
chorion  of  eggs,  the  incubation  period,  and  p 
mentation.  (See  also  W77-04524)  (Chilton-ORNI 
W77-04533 


THE  DP7ERSE  PATTERNS  « 

METAMORPHOSIS  IN  GONOSTOMAT 
FISHES-AN  AID  TO  CLASSD7ICATION, 

National  Marine  Fisheries  Service,  La  Jolla,  Ca 
Southwest  Fisheries  Center. 
E.  H.  Ahlstrom. 

In:  Proceedings  of  an  International  Symposium 
the  Early  Life  History  of  Fish  held  at  the  Di 
staffnage  Marine  Research  Laboratory,  Ob 
Scotland,  May  17-23,  1973.  p  659-674,  2  fig,  2  t 
22  ref. 

Descriptors:  'Systematics,  'Growth  stages,  Fi 

Classification,  Fish  taxonomy.  Life  history  s 

dies. 

Identifiers:  'Gonostomatids,  Metamorphosis. 

The  gonostomatid  family  of  fishes  is  made  up  ol 
genera  and  approximately  60  species.  Photoph 
patterns  were  used  as  a  primary  character  in  a< 
taxonomy.  The  diversity  of  patterns  of  photoph 
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istion  is  used  to  trace  relationships  among 
istomatid  genera.  On  the  basis  of  metamorphic 
xns,  the  gonostomatid  genera  fall  into  three 
ps;  those  in  which  most  or  all  ventral 
ophores  are  laid  down  initially  during  a  white 
ophore  stage  and  which  have  all  photophores 
idually  separate;  those  with  a  gradual 
-acted  metamorphosis  but  with  all 
ophores  individually  separate;  and  those  hav- 
some  or  most  photophores  in  clusters  with 
mon  bases  which  are  laid  down  gradually  dur- 
protracted  metamorphosis.  The  second  group 
nsidered  the  pivotal  genus  with  developmen- 
iatterns  that  show  relationships  to  the  other 
groups.  (See  also  W77-04524)  (Chilton-ORNL) 
-04534 


SENT  STATE  OF  BILLFISH  LARVAL  TAX- 
>MY, 

Seas  Fisheries  Research  Lab.  Shimizu  (Japan), 
eyanagi. 

Proceedings  of  an  International  Symposium  on 
Early  Life  History  of  Fish  held  at  the  Dun- 
nage Marine  Research  Laboratory,  Oban, 
land,  May  17-23,  1973.  p  649-658,  6  fig,  2  tab, 


:riptors:  *Systematics,  Larvae,  Larval  growth 

t.  Reviews,  Fish,  Fish  taxonomy,  Life  history 

ies. 

itifiers:  *Billfish. 

report  summarizes  recent  research  on  the 
tification  of  billfish  larvae.  Of  the  two  fami- 
the  Xiphiidae  is  monotypic  while  the 
iphoridae  consists  of  3  genera  and  1 1  species. 
>ably  the  most  useful  factor  for  distinguishing 
various  istiophorid  species  is  identified  as 
g  head  morphology.  Pigmentation  is  discussed 
in  important  characteristic  for  identification. 
:  also  W77-04524)  (Chilton-ORNL) 
'-04535 


ILYSIS  OF  THE  TAXONOMIC   CHARAC- 
tS  OF  YOUNG  SCOMBRID  FISHES,  GENUS 

JNNUS, 

ional  Marine  Fisheries  Service,  Miami,  Fla. 

theast  Fisheries  Center. 

f.  Richards,  and  T.  Potthoff . 

Proceedings  of  an  International  Symposium  on 

Early  Life  History  of  Fish  held  at  the  Dun- 

fnage   Marine   Research    Laboratory,    Oban, 

tland,  May  17-23,  1973.  p  623-648,  18  tab,  15 


criptors:  "Systematics,  Fish,  Larvae,  Larval 

vth  stage,  Fish  taxonomy. 

itifiers:  *Scombridae,  Osteology, 

anophores. 

specific  identification  of  larval  scombrids  as 
iented  in  the  paper  was  based  primarily  on  the 
ribution  of  melanophores  on  various  parts  of 
body.  Examination  of  these  pigment  distribu- 
s  revealed  a  great  amount  of  variability  as  to 
exact  location  and  number  of  melanophores  on 
ae  in  the  genus  Thunnus  from  the  Atlantic 
an.  Specimens  from  melanophore  data  were 
lined,  cleared  and  stained  for  study  of  their 
oology  and  for  accurate  identification.  Results 
wed  that  melanophore  distributions  were  unre- 
le  characters  for  specific  identification.  This 

particularly  evident  where  western  Atlantic 
ae  identified  as  T.  albacares,  T.  alalunga,  or  T. 
sus,  using  the  traditional  melanophore 
racter  method,  were  found  to  be  larvae  of  T. 
nticus  based  on  osteological  features.  (See  also 
7-04524)  (Chilton-ORNL) 
7-04536 


E  LARVAL  TAXONOMY  OF  THE  PRIMI- 
'E  MYCTOPHIFORM  FISHES, 

an  Sea  Regional  Fisheries,   Research   Lab., 

tab. 

Okiyama. 


In:  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage  Marine  Research  Laboratory,  Oban, 
Scotland,  May  17-23,  1973.  p  609-621,  6  fig,  4  tab, 
16ref. 

Descriptors:   *Systematics,  Fish,   Larval  growth 
stage,  Larvae,  Fish  taxonomy. 
Identifiers:  *Myctophoidea. 

The  families  treated  in  the  paper  are  exclusively 
referable  to  Myctophoidea  with  special  emphasis 
placed  on  Aulopidae  and  its  close  relatives.  The 
paper  describes  unknown  larvae,  reviews  the  lar- 
val stages  of  Myctophoidea,  and  speculates  on  the 
possible  familial  relationships  from  the  larval 
standpoint.  Special  emphasis  is  placed  on  the 
peritoneal  pigment  spots  in  view  of  their  integrity 
within  Myctophiformes.  (See  also  W77-04524) 
(Chilton-ONRL) 
W77-04537 


THE  ROLE  OF  LARVAL  STAGES  IN  SYSTE- 
MATIC INVESTIGATIONS  OF  MARINE 
TELEOSTS:  THE  MYCTOPHIDAE,  A  CASE 
STUDY, 

National  Marine  Fisheries  Service,  La  Jolla,  Calif. 

Southwest  Fisheries  Center. 

H.  G.  Moser,  and  E.  H.  Ahlstrom. 

In:  Proceedings  of  an  International  Symposium  on 

the  Early  Life  History  of  Fish  held  at  the  Dun- 

staffnage    Marine   Research    Laboratory,    Oban, 

Scotland,  May  17-23,  1973.  p  605-607,  2  ref. 

Descriptors:     *Systematics,     *Teleosts,     "Larval 
growth  stage,  Larvae,  Evolution,  Abstracts. 
Identifiers:  Myctophidae. 

Abstract  of  the  paper  only  is  published  in  this 
volume  with  the  notation  that  the  paper  is 
published  in  Fish.  Bull.,  U.  S.  72  (2):  391-413,  April 
1974.  Studies  of  larval  stages  of  Myctophidae  are 
reported  to  have  included  samples  from  all  oceans. 
Studies  of  the  larval  lantern  fishes  disclosed  a  full 
range  of  characteristics-from  the  generalized  to 
specialized  and  conservative  to  labile.  Categories 
of  these  characters  include  eye  shape,  head  trunk, 
gut,  and  fins,  especially  the  pectoral  fins.  The  con- 
cluding section  of  the  paper  deals  with  myctophid 
evolution.  (See  also  W77-04524)  (Chilton-ORNL) 
W77-04538 


THE  ABILITY  OF  HERRING  AND  PLAICE 
LARVAE  TO  AVOID  CONCENTRATIONS  OF 
OIL  DISPERSANTS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Natural  His- 
tory. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-04539 


CHANGES  IN  BEHAVIOUR  DURING  STARVA- 
TION OF  HERRING  AND  PLAICE  LARVAE, 

Dunstaffnage     Marine     Research     Lab.,     Oban 

(Scotland). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04540 


EFFECT  OF  PREY  DISTRIBUTION  AND  DEN- 
SITY ON  THE  SEARCHING  AND  FEEDING 
BEHAVIOR  OF  LARVAL  ANCHOVY  ENGRAU- 
LIS  MORDAX  GntARD, 

National  Marine  Fisheries  Service,  La  Jolla,  Calif. 

Southwest  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04541 


VITAL  ACTIVITY  PARAMETERS  AS  RE- 
LATED TO  THE  EARLY  LIFE  HISTORY  OF 
LARVAL  AND  POST-LARVAL  LAKE  WHITE- 
FISH  (COREGONUS  CLUPEAFORMIS), 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-04542 


GYNOGENESIS    IN    HYBRIDS    WITHIN    THE 
PLEURONECTIDAE, 

Ministry    of    Agriculture    Fisheries    and    Food, 

Lowestoft  (England). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04543 


ARTIFICIAL  GYNOGENESIS  AND  ITS  APPLI- 
CATION IN  GENETICS  AND  SELECTIVE 
BREEDING, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Stuttgart, 

Ark.  Fish  Farming  Experiment  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04544 


INFLUENCE  OF  TEMPERATURE  AND  SALINI- 
TY ON  EMBRYONIC  DEVELOPMENT,  LAR- 
VAL GROWTH  AND  NUMBER  OF  VER- 
TEBRAE OF  THE  GARFISH,  BELONE 
BELONE, 

Nederlands  Instituut  voor  Onderzoek  der  Zee, 
Texel. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-04545 


BRAIN  GROWTH  OF  YOUNG  HERRING  AND 
TROUT, 

Edinburgh  Univ.  (Scotland).  Dept  of  Physiology. 
A.  Packard,  and  A.  W.  Wainwright. 
In:  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage   Marine    Research    Laboratory,    Oban, 
Scotland  May  17-23,  1973.  p  499-507,  6  fig,  13  ref. 

Descriptors:  *Animal  physiology,  Fish,  "Herring, 
Trout,  Growth  stages,  Life  history  studies. 
Identifiers:  *Brain  development(Fish). 

The  paper  reports  changes  in  the  total  amount  of 
DNA  present  in  young  herring  and  trout  brains  and 
in  their  wet  weight.  The  herring  brain  was  found  to 
increase  in  absolute  size  from  less  than  50  micro 
grams  at  hatching  to  about  400  mg  in  large  3-yr- 
olds.  Individual  points  plotted  on  log/log  paper 
reveal  that  brain  growth  is  allometric.  DNA  was 
found  to  increase  at  a  slower  rate  than  brain  wet 
weight.  The  trout  results  concerned  a  much  nar- 
rower section  of  the  growth  range  and  show  that 
except  for  the  uptake  of  water  and  metabolic 
losses,  the  alevin  hardly  changes  in  weight  from 
that  of  the  fertilized  egg.  Evidence  is  presented 
that  linear  eye  dimensions  can  be  a  direct  indicator 
of  brain  growth,  at  least  during  the  early  part  of 
the  life  history.  (See  also  W77-04524)  (Chilton- 
ORNL) 
W77-04546 


EFFECTS  OF  REDUCED  OXYGEN  ON  EMB- 
RYOS AND  LARVAE  OF  THE  WHITE 
SUCKER,  COHO  SALMON,  BROOK  TROUT, 
AND  WALLEYE, 

Environmental  Research  Lab.-Duluth,  Minn. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-04547 


DEVELOPMENT  OF  THE  RESPIRATORY 
SYSTEM  IN  HERRING  AND  PLAICE  LARVAE, 

Dunstaffnage     Marine     Research     Lab.,     Oban 
(Scotland). 
C.  de  Silva. 

In:  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage Marine  Research  Laboratory,  Oban, 
Scotland,  May  17-23,  1973.  p  465-485,  5  tab,  11  fig, 
28  ref. 

Descriptors:  Biology,  "Growth  stages,  "Larvae, 

Fish,    "Herrings,    Teleosts,    Animal   physiology, 

"Respiration. 

Identifiers:  "Plaice,  Respiratory  system,  Gills. 

The  two  species  studied  both  hatch  with  gill  arches 
but  the  arches  are  better  developed  in  the  plaice. 
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Gill  filaments  develop  later  in  both  species.  The 
fins  appear  to  play  an  important  role  in  cutaneous 
respiration  after  hatching,  but  an  inverse  realtion- 
ship  is  observed  between  fin  area  and  gill  rea  in  the 
pre-metamorphic  stages  in  both  specied.  The  role 
of  the  fins  appears  to  become  reduced  as  the  gills 
develop.  The  slope  of  the  gill  area:  body-weight 
relationship  is  greater  before  than  after 
metamorphosis  is  both  herring  and  plaice.  Larval 
herring  are  found  to  have  a  higher  gill  area  than 
plaice  of  the  same  weight  which  may  be  correlated 
to  the  greater  activity  of  the  herring.  In  the  O 
group  stage  plaice  show  a  more  rapid  increase  in 
gill  area  and  it  is  concluded  that  this  higher  rate  of 
gill  development  may  be  of  some  adaptive  value  to 
young  plaice  migrating  to  the  shallower  parts  of 
bay  (See  also  W77-04524)  (Chilton-ORNL) 
W77-04548 


TEMPERATURE     TOLERANCE     OF     EARLY 

DEVELOPMENT  STAGES  OF  DOVER   SOLE, 

SOLEA  SOLEA  (L.), 

Ministry  of  Agriculture,  Fisheries  and  Food,  Port 

Erin  (England).  Fisheries  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04549 


EFFECTS  OF  CONSTANT  AND  RISING  TEM- 
PERATURES ON  SURVIVAL  AND  DEVELOP- 
MENT RATES  OF  EMBRYONIC  AND  LARVAL 
YELLOW  PERCH,  PERCA  FLAVESCENS 
(MITCHILL), 

Environmental  Research  Lab.-Duluth,  Minn. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04550 


EFFECT  OF  PARENTAL  TEMPERATURE  EX- 
PERIENCE ON  THERMAL  TOLERANCE  OF 
EGGS  OF  MENIDIA  AUDENS, 

Texas  Univ.,  at  Austin,  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-04551 


EFFECT  OF  HYDROGEN  SULFIDE  ON 
DEVELOPMENT  AND  SURVIVAL  OF  EIGHT 
FRESHWATER  FISH  SPECIES, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Entomology, 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04552 


RESISTANCE       OF       PLAICE       EGGS       TO 
MECHANICAL  STRESS  AND  LIGHT, 

Deutsche  Akademie  der  Wissenschaften  zu  Berlin 
(East  Germany).  Institut  fuer  Meereskunde. 
For  primary  bibliographic  entry  see  Field  5C. 
W77 -04553 


EFFECTS  OF  CADMIUM  ON  DEVELOPMENT 
AND  SURVIVAL  OF  HERRING  EGGS, 

Biologische  Anstalt  Helgoland  (West  Germany). 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04554 


SURVIVAL  OF  AUSTRALIAN  ANCHOVY 
(ENGRAULIS  AUSTRALIS)  EGGS  AND  LAR- 
VAE IN  A  HEAT  TRAP, 

Trent  Univ.,  Peterborough  (Ontario). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04555 


EFFECTS  OF  THERMAL  SHOCK  ON  LARVAL 
ESTUARINE  FISH-ECOLOGICAL  IMPLICA- 
TIONS WITH  RESPECT  TO  ENTRAINMENT  IN 
POWER  PLANT  COOLING  SYSTEMS, 

National  Marine  Fisheries  Service,  Beaufort,  N. 

C.  Atlantic  Estuarine  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04556 


A  STUDY  OF  HABITAT  WATER  REGIME  OF 
INUNDATED  MEADOWS  NEAR  OSIJEK,  (IN 
CROATIAN), 

Agricultural  'inst.,    Osijek    (Yugoslavia).    Food 

Science  and  Technology  Inst. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-04582 

2J.  Erosion  and  Sedimentation 


SEDIMENT  AND  RUNOFF  MEASUREMENTS 
FOR  A  TYPICAL  GREAT  PLAINS  PRAIRIE 
LAKE, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04108 


AN  EXPERIMENTAL  INVESTIGATION  OF 
THE  RAINFALL  ON  THE  TURBULENCE  PRO- 
PERTIES OF  OVERLAND  FLOW, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. . 
For  primary  bibliographic  entry  see  Field  2E. 

W77-04177 


BARATARIA  BASIN:  GEOLOGIC  PROCESSES 
AND  FRAMEWORK, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-04187 


SHORELINE  EROSION  AND  LANDSLD3ES  IN 
THE  GREAT  LAKES, 

Wisconsin  Univ. -Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
T.  B.  Edil,  and  L.  E.  Vallejo. 

Sea  Grant  Program  Advisory  Report  No.  15,  Oc- 
tober 1976.  10  p,  8  fig,  1  tab,  6  ref . 

Descriptors:  'Landslides,  *Lake  Michigan,  *Great 
Lakes,  'Solifluction,  *Surface  runoff,  *Slope  sta- 
bility, *Bank  erosion,  *Degradation(Slope),  *Lake 
shores,  Erosion,  Waves(Water). 
Identifiers:  *Wave  action. 

Stability  of  coastal  bluffs  is  examined  in  order  to 
determine  the  mechanics  of  bluff  recession  and 
the  long-term  trends  in  the  evolution  of  coastal 
slopes.  Six  active  bluffs  in  two  locations  on  the 
western  shore  of  Lake  Michigan  are  monitored  for 
erosion-sliding  processes  in  an  integrated  program 
of  field  and  laboratory  investigation  and  stability 
analysis.  Landslides  constitute  only  one-part  of 
the  overall  bluff  toe  and  the  degradation  of  the 
bluff  face  by  solifluction  and  surface  runoff.  The 
effective  stress  analysis  of  slope  stability  provides 
a  reliable  method  for  predicting  bluff  recession  in 
those  bluffs  where  the  rotational  sliding  is  the 
main  process  of  slope  evolution.  Two  different 
models  of  slope  evolution  are  established  for  the 
bluffs  monitored.  (NOAA) 
W77-04192 


TERRACES  AND  SHORELINES  OF  FLORTOA, 

Geological     Survey,     Tallahassee,     Ha.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04229 


EROSION  OF  SELECTED  HAWAB  SOILS  BY 
SIMULATED  RAINFALL, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agronomy  and 

Soil  Science. 

E.  W.  Dangler,  and  S.  A.  El-Swaif y. 

Soil  Science  Society  of  America  Journal,  Vol.  40, 

No.  5,  p  769-773,  September-October  1976.  2  fig,  6 

tab,  12  ref.  ARS-USDA  12-14-5001-19,  12-14-5001- 

40. 


Descriptors:  "Erosion,  'Simulated  rainfall,  *S< 
types,  'Hawaii,  Laboratory  tests,  Soils,  Soil  er 
sion,  Erosion  rates,  Storms,  Tropical  regions,  R 
noff.  Rainfall.  I 

Identifiers:  'Erodibility,  'OahufHawau),  Tropic 
soils 

Erodibilities,  or  K  values  of  the  universal  soillo 
equation,  were  determined  for  ten  soils,  repretei 
ing  five  soil  orders,  on  the  islands  of  Oahu  a 
Hawaii.  Two  successive,  simulated  rainslon 
were  used,  each  with  an  approximate  intensity 
6.35  cm/hour  and  duration  of  2  hours.  Value*  c 
tained  covered  the  wide  range  from  0  to  0.60  m 
ric  tons/ha  per  metric  erosion  index  x  0.00774  ai 
in  most  cases,  were  higher  for  the  second  (w 
than  for  the  first  (dry)  storm.  Erodibility  value*  J 
cropped  Oahu  soils,  belonging  to  four  soil  orde 
ranged  from  0  to  0.26  for  dry  storms  and  fr- 
0.001  to  0.41  for  wet  storms.  Values  for  volca 
ash  soils  on  Hawaii,  belonging  to  only  two  orde 
had  the  considerably  wider  range  of  0.08  to  0 
for  dry  storms  and  0.07  to  0.51  for  wet  ston 
Three  of  these  soils  exhibited  essentially  the  sa 
erodibility  for  dry  and  wet  conditions.  Dry  and  < 
values  were  combined  to  calculate  a  weighi 
mean  erodibility  for  each  soil  based  on  the  t 
tributions  of  natural  rainfall  throughout  the  yea 
the  test  sites.  The  weighted  erodibility  of  a  soil ; 
given  location  was,  in  general,  inversely  relate* 
the  amount  of  natural  precipitation  at  that  Ic 
tion.  (Sims-ISWS) 
W77-04251 

ESTIMATION    OF    THE    PARAMETERS 
CATASTROPHIC  MUDFLOWS  IN  THE  BASi 
OF  THE  LESSER  AND  GREATER  ALMATIN 
RIVERS, 

B.  S.  Niyazov,  and  A.  S.  Degovets. 

Soviet  Hydrology,  Selected  Papers,  No.  2,  p 

80,  November  1975.  4  fig,  3  tab,  15  ref.  TransU 

from  Gidrotekhnika  i  melioratsiya,  No.  1 ,  p  29 

1975. 

Descriptors:  'Mudflows,  'Rivers,  'Glaci 
Landslides,  Hazards,  Damages,  Foreign  cc 
tries.  Erosion,  Sediments,  Mud,  Dams,  Snowir 
Excessive  precipitation,  Precij 

tion(Atmospheric),  Streamflow. 
Identifiers:       "USSR,       'Greater      Almati 
River(USSR),   'Lesser  Almatinka  RiveriUS! 
Catastrophes,  Catastrophic  mudflows. 

The  Lesser  and  Greater  Almatinka  rivers  occ 
one  of  the  first  places  in  the  Soviet  Union  as  U 
mudflow  activity  and  magnitude  is  concer 
Five  large,  catastrophic  mudflows  were  obsei 
in  the  USSR  in  the  last  130  years  (1841 ,  1921 , 1 
1956,  and  1973).  Three  of  the  catastrophic  n 
flows  were  of  rainfall  origin,  and  two  were  of 
cial  origin  (resulting  from  a  breach  of  ice-dam 
lakes).  In  all,  25  mudflows  were  recorded  in 
period  in  the  Lesser  Almatinka  basin  and  21  ii 
Greater  Almatinka  basin  (80%  due  to  heavy  ri 
15%  due  to  glacier  outbursts,  and  5%  due  tc 
breach  of  temporary  bodies  of  water  formed 
result  of  the  damming  of  channels  by  s 
avalanches  or  landslides  during  earthquake 
brief  description  of  catastrophic  mudflows  ii 
Lesser  and  Greater  Almatinka  basins  was  gi 
(Sims-ISWS) 
W77-04257 


SEDIMENT  YDELD-RUNOFF-DRATNAGE  A 
RELATIONSHIPS  IN  THE  UNITED  STATES 

Agricultural    Research    Service,    Oxford,    1 

Sedimentation  Lab. 

F.  E.  Dendy,  and  G.  C.  Bolton. 

Journal  of  Soil  and  Water  Conservation,  Vo: 

No.  6,  p  264-266,  November-December  1976. 

1  tab,  1 1  ref. 

Descriptors:  'Sediment  5 

'Watersheds(Basins),  'Drainage  area,  Resen 
Mathematical  studies,  Analytical  technii 
Statistical  methods,   Regression  analysis,  I 
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is,  Runoff,  Annual,  Large  watersheds,  Small 
ersheds. 

tershed  sediment  yields,  as  determined  from 
iment  deposits  in  about  800  reservoirs,  were  re- 
d  to  drainage  area  size  and  mean  annual  runoff. 
;rage  sediment  yields  per  unit  of  net  drainage 
i  were  inversely  proportional  to  the  0.16  power 
drainage  area.  Average  sediment  yields  in- 
ised  sharply  to  about  1,860  tons  per  square 
:  of  drainage  area  as  runoff  increased  from  0  to 
ut  2  inches,  and  then  decreased  as  runoff  in- 
ised  from  2  to  about  50  inches.  (Humphreys- 
fS) 
7-04272 


3SION  CONTROL, 

Conservation  Service  of  New  South  Wales, 
>ar  (Australia). 

primary  bibliographic  entry  see  Field  4D. 
7-04315 


E    EFFECT    OF    CULTIVATION    ON    THE 
TO-BORNE  SAND  SEDIMENTS  IN  EGYPT, 

ro  Univ.,  Giza  (Egypt).  Faculty  of  Agriculture; 
Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Soils, 
primary  bibliographic  entry  see  Field  2G. 
7-04316 


\VY  METAL  ACCUMULATION  IN 
[TJARINE  SEDIMENTS  IN  A  HISTORICAL 
«NG  OF  CORNWALL, 

lg  Kong  Univ.  Dept.  of  Geography  and  Geolo- 

primaiy  bibliographic  entry  see  Field  5B. 
7-04329 


SENSIBLE    ALTERNATIVE    TO    STREAM 
ANNELIZATION, 

■th  Carolina  Univ.  at  Charlotte.  Dept.  of  Geog- 

t»y  and  Earth  Science. 

primary  bibliographic  entry  see  Field  4A. 

7-04388 


)IMENT  PRODUCTION  AND  INFILTRA- 
»N  RATES  AS  AFFECTED  BY  GRAZING 
D  DEBRIS  BURNING  ON  CHAINED  AND 
CDED  PINYON-JUNIPER, 

ih  State  Univ.,  Logan.  Dept.  of  Range  Service, 
primary  bibliographic  entry  see  Field  4C. 
7-04393 


3RELINE     WAVES,     ANOTHER     ENERGY 

ISIS, 

ginia  Inst,  of  Marine  Science,  Gloucester  Point. 

primary  bibliographic  entry  see  Field  2L. 

7-04467 


\CH     FILL     PLANNING     -     BRUNSWICK 
UNTY,  NORTH  CAROLINA, 

ny  Engineer  District,  Wilmington,  Del.  Coastal 
pneering  Studies  Section, 
primary  bibliographic  entry  see  Field  2L. 

7-04471 


VANCING  TO  THE  REAR:  A  STRATEGY  OF 
ASTAL  ZONE  MANAGEMENT  ON  EROD- 
:   SHORELINES    (PRELIMINARY    DISCUS- 

'N), 

primary  bibliographic  entry  see  Field  2L. 

7-04488 


YSTEMS  ANALYSIS  MODEL  FOR  CALCU- 
ITNG  RADIONUCLIDE  TRANSPORT 
rWEEN  RECEIVING  WATERS  AND  BOT- 
VI  SEDIMENTS, 

!  Ridge  National  Lab.,  Tenn.  Environmental 
:nces  Div. 

primary  bibliographic  entry  see  Field  5B. 
'-04516 


2K.  Chemical  Processes 

'ANALYSIS,  CHARACTERIZATION,  AND  EF- 
FECTS OF  HEAVY  METAL  CHELATING 
AGENTS  IN  WATER*, 

Missouri  Univ. -Columbia.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5  A. 
W77-04141 


WATEQF-A  FORTRAN  IV  VERSION  OF 
WATEQ,  A  COMPUTER  PROGRAM  FOR  CAL- 
CULATING CHEMICAL  EQUILIBRIUM  OF 
NATURAL  WATERS, 

Geological  Survey,  Reston,  Va.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04226 


WATER    RESOURCES    OF    NORTHWESTERN 
WYOMING, 

Geological     Survey,     Cheyenne,     Wyo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W77-04238 


GEOLOGY  AND  GROUND-WATER 

RESOURCES  OF  NORTHERN  MERCER  COUN- 
TY, PENNSYLVANIA, 

Geological     Survey,      Harrisburg,      Pa.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W77-04239 


NATURAL  WATER  AND  CHEMICAL 
BUDGETS  FOR  A  SMALL  PRECAMBRIAN 
LAKE  BASIN  IN  CENTRAL  CANADA, 

Fisheries      and      Marine      Service,      Winnipeg 

(Manitoba).  Freshwater  Inst. 

D.  W.  Schindler,  R.  W.  Newbury,  K.  G.  Beaty, 

and  P.  Campbell. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  33,  No.  11,  p  2526-2543,  November 

1976.  4  fig,  10  tab,  77  ref . 

Descriptors:  *Water  quality,  "Small  watersheds, 
"Lakes,  "Canada,  "Hydrologic  budget, 
Watersheds(Basins),  Hydrology,  On-site  in- 
vestigations, Sampling,  Surveys,  Streams,  Data 
collections,  Chemicals,  Nutrients,  Groundwater. 
Identifiers:  "Rawson  Lake  watershed(Manitoba), 
"Manitoba,  Chemical  budget. 

Results  of  a  4-yr  study  of  the  hydrology  of  the 
Rawson  Lake  watershed,  as  well  as  the  chemistry 
of  precipitation,  streamflow,  and  the  lake,  were 
presented.  Inputs  of  water  and  most  chemicals 
varied  by  as  much  as  2  times  from  one  year  to  the 
next,  illustrating  that  several  years'  data  are  neces- 
sary to  determine  accurately  average  nutrient  in- 
puts and  losses  from  an  ecosystem.  Precipitation 
appeared  to  be  almost  the  sole  source  of  P  and  N 
to  lake  and  terrestrial  ecosystems,  although  N2 
fixation  cannot  be  dismissed  in  the  latter  case.  Sig- 
nificant proportions  of  Ca,  Mg,  Na,  K,  CI,  and 
S04  were  supplied  directly  from  precipitation.  The 
lake  also  received  substantial  quantities  of  these 
elements,  as  well  as  silicon,  from  weathering  of 
terrestrial  geological  materials.  Although  far  from 
any  major  industrial  sources  of  S02,  the  pH  of 
precipitation  averaged  less  than  5  for  the  years  stu- 
died. Both  terrestrial  and  lake  systems  retained  a 
high  proportion  of  entering  P  and  N,  and  smaller 
proportions  of  other  nutrients.  Interpretation  of 
relative  retentions  of  nutrients  revealed  that  the 
terrestrial  ecosystem  has  well-balanced  P  and  N 
supplies,  while  the  lake  was  P  limited.  Rates  of 
loss  of  chemicals  from  the  terrestrial  watershed  of 
Rawson  Lake  are  comparable  to  other  sites  in  the 
Precambrian  Shield,  but  lower  than  values  from 
other  geological  settings.  (Humphreys-ISWS) 
W77-04275 


IS 


DETERMINATION  OF  NANOGRAM  QUANTI- 
TIES OF  CARBONYL  COMPOUNDS  USING 
TWIN  CELL  POTENTIAL  SWEEP  VOLTAM- 
METRY, 

Canada    Centre    for   Inland    Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04j73 

2L.  Estuaries 


ESTUARTNE  POLLUTION,  A  BIBLIOGRAPHY, 
VOLUME  2. 

Office    of    Water    Research    and    Technology, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04109 


ESTUARTNE  POLLUTION,  A  BIBLIOGRAPHY, 
VOLUME  3. 

Office    of    Water    Research    and    Technology, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04110 


POTENTIAL  REPLACEMENT  OF  SEPTIC 
TANK  DRAIN  FIELD  BY  ARTIFICIAL  MARSH 
WASTE  WATER  TREATMENT  SYSTEMS, 

Wisconsin  Univ.-Oshkosh.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5D. 
W77-04117 


GROWTH  REQUIREMENTS  OF  EN- 
TEROMORPHA  COMPRESSA  AND  CODRIM 
FRAGILE, 

Environmental  Research  Lab.,  Narragansett,  R.I. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04162 


HEAVY  METAL  LEVELS  IN  SUSPENDED  PAR- 
TICULATES, BIOTA,  AND  SEDIMENTS  OF 
THE  ST.  CROIX  ESTUARY  IN  MAINE, 

Maine  Univ.,  Walpole.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5B. 

W77-04176 


STATE  OF  OREGON  COASTAL  ZONE 
MANAGEMENT  PROGRAM,  DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  Md.  Office  of  Coastal  Zone 
Management. 

For  primary  bibliographic  entry  see  Field  6G. 
W77-04184 


PROPOSED  FEDERAL  APPROVAL  OF  THE 
COASTAL  ZONE  MANAGEMENT  PROGRAM, 
MID-COAST  SEGMENT,  STATE  OF  MAINE, 
DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  Md.  Office  of  Coastal  Zone 
Management. 

For  primary  bibliographic  entry  see  Field  6G. 
W77-04185 


BARATARIA  BASIN:  GEOLOGIC  PROCESSES 
AND  FRAMEWORK, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

R.  D.  Adams,  B.  B.  Barrett,  J.  H.  Blackmon,  B.  W. 

Gane,  and  W.  G.  Mclntire. 

Sea  Grant  Publication  No.  LSU-T-76-008,  June 

1976.  1 1 1  p,  22  lig,  9  tab,  76  ref. 

Descriptors:  "Louisiana,  "Geomorphology, 
"Wetlands,  "Coastal  marshes,  "Sedimentation, 
"Aquatic  plants,  "Resources  development, 
Vegetation,  Beach  erosion,  Salt  marshes,  Tidal  ef- 
fects, Salt  water  intrusion,  Tidal  marshes. 


Field  2— WATER  CYCLE 
Group  2L — Estuaries 

Identifiers:  Water  movement,  Spartina  alter- 
niflora,  Coastal  processes,  Environmental  condi- 
tions, 'Barataria  Basin(LA),  Coastal  zone 
management. 

The  landforms  and  processes  that  are  operative  in 
Louisiana's  coastal  wetland  are  described^ 
Processes  that  cause  marsh  deterioration  and  land 
loss  are  also  discussed.  To  obtain  information  on 
land  loss  the  environmental  units  were  inventoried 
and  assessed  to  determine  the  status  of  existing 
resources  for  environmental  units,  parishes,  and 
basin.  Study  of  dredge  and  fill  activities  and  their 
intensities  for  each  environmental  unit  and  parish 
were  established.  Coastal  erosion  and  inlet 
changes  were  quantified.  Sea-level  changes,  sub- 
sidence, storms,  and  salinity  intrusion  were  stu- 
died as  a  combination  of  natural  destructive 
processes,  balanced  by  detrital  sediment  produced 
in  the  marshes  and  swamps  and  storm-deposited 
inorganic  sediments  deposited  over  marshlands. 
Coastal  erosion  effects,  marsh  deterioration  by 
water  movement,  and  vegetation  response  to 
salinity  intrusion  and  tidal  pulses  that  remove  or- 
ganic detritus  and  cause  erosion  of  the  marsh  sur- 
face are  also  considered.  (See  also  W77-04188) 
(NOAA) 
W77-04187 


BARATARIA  BASIN:  BIOLOGICAL  CHARAC- 
TERIZATION, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

L.  M.  Bahr,  and  J.  J.  Hebrard. 

Sea  Grant  Publication  No.  LSU-T-76-005,  May 

1976.  154  p,  3  fig,  43  tab,  66  ref ,  append. 

Descriptors:  'Ecosystems,  'Louisiana,  'Baseline 
studies,  'Aquatic  life,  'Wetlands,  'Water  pollu- 
tion sources,  'Aquatic  habitats,  Ecology,  En- 
vironmental effects,  Estuaries,  Marshes,  Beaches, 
Physical  processes,  Chemical  processes,  Coastal 
marshes,  Salt  marshes,  Bayous,  Swamps. 
Identifiers:  'Nutrient  transport,  'Barataria 
Basin(LA),  Coastal  zone  management. 

The  biological  characterization  of  the  Barataria 
Basin  includes  a  functional  description  of  biologi- 
cal processes  at  both  the  ecosystem  (basin)  level 
and  the  habitat  level,  as  well  as  summaries  of 
research  on  distribution  and  abundance  of  animal 
groups.  Water  represents  the  prime  integrating 
feature  of  the  total  ecosystem.  The  importance  of 
rainfall,  tidal  flow,  wind,  temperature,  storms, 
meandering  of  streams,  and  discharge  from  the 
Mississippi  River  is  emphasized  in  relation  to  dis- 
tributions of  organisms  and  nutrients  and  also  as  a 
vehicle  for  pollutants.  On  the  habitat  level,  swamp 
forests,  fresh  marshes,  brackish  marshes 
(including  the  intermediate  marsh),  saline 
marshes,  beaches,  and  other  elevated  areas  (i.e., 
chenieres,  natural  levees,  and  spoil  banks)  are 
discussed  in  terms  of  probable  energy  pathways 
by  classification  of  organisms  as  producers,  pri- 
mary consumers  (herbivores  and  detritivores),  or 
secondary  consumers  (carnivores),  with  emphasis 
on  water  and  its  relationship  to  nutrient  transport. 
(See  also  W77-04187)  (NOAA) 
W77-04188 


APPLICATION  OF  ESTIMATION  THEORY  TO 
DESIGN  OF  SAMPLING  PROGRAMS  FOR 
VERIFICATION  OF  COASTAL  DISPERSION 
PREDICTION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-0419" 


THE  EXTENT  TO  WHICH  MARINE  TRANS- 
PORTATION WITHIN  THE  ECONOMIC  ZONE 
WILL  BE  AFFECTED  BY  ENFORCEMENT  OF 
THE  PROPOSED  POLLUTION  CONTROLS, 

Woods   Hole   Oceanographic    Institution,    Mass. 

Dept.  of  Applied  Oceanography.         _ 

For  primary  bibliographic  entry  see  Field  5G. 


W77-04194 

ATMOSPHERIC  TRACE  METALS  OVER  THE 
NEW  YORK  BIGHT, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  Colo.  Marine  Ecosystems  Analysis 
Program  Office. 

For  primary  bibliographic  entry  see  Held  5B. 
W77-04195 

SYMPOSIUM,  THE  FUTURE  OF  CHESAPEAKE 

For  primary  bibliographic  entry  see  Field  6G. 

W77-04203 

FIRST  DATA  ON  THE  PRESENCE  OF  SOME 

METALLIC    ELEMENTS    IN    MYTILUS    GAL- 

LOPROVINCIALIS,  LAM.  OF  THE  EASTERN 

SICILIAN   COAST,    REVEALED    BY    ATOMIC 

ABSORPTION      SPECTROPHTOMETRY,      (IN 

ITALIAN), 

Catania  Univ.  (Italy).  , 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04207 

APPLICATION   OF   A   THREE-DIMENSIONAL 

MODEL    TO    COMPUTATIONS    OF    STORM 

SURGES  IN  THE  BLACK  SEA, 

For  primary  bibliographic  entry  see  Field  2B. 

W77-04260 


SYMMETRIC  FINITE-AMPLITUDE  ROTA- 
TIONAL WATER  WAVES, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

R.  A.  Dalrymple,  and  J.  C.  Cox. 
Journal  of  Physical  Oceanography,  Vol.  6,  No.  6,  p 
847-852,  November  1976. 4  fig,  1  tab,  22  ref. 

Descriptors:  *Waves( Water),  'Mathematical  stu- 
dies, 'Mathematical  models,  'Oceanography, 
Theoretical  analysis,  Analytical  techniques, 
Ocean  waves,  Wavelengths,  Fluctuations,  Equa- 
tions, Analysis,  Potential  flow,  Shallow  water. 
Deep  water. 

Two  forms  of  a  two-dimensional  streamfunction 
solution  for  symmetric  periodic  water  waves  on  a 
fluid  with  a  vertical  distribution  of  vorticity  were 
presented.  The  magnitude  of  the  vorticity  varies 
linearly  with  the  magnitude  of  the  streamfunction, 
while  remaining  constant  on  a  particular  stream- 
line. The  analysis  utilized  a  numerical  perturbation 
technique,  which  converges  rapidly  to  a  wave  of 
given  height  and  period  in  water  of  a  specified 
depth  with  a  given  vorticity  distribution.  Com- 
puted results  showed  the  influence  of  the  vorticity 
on  the  wavelength  and  crest  elevation  of  the  wave. 
The  effects  of  the  mean  current  are  to  change  all 
the  properties  of  the  waves,  except  wave  height 
and  period  which  are  fixed.  Aiding  currents  were 
shown  to  increase  the  horizontal  velocities  under 
the  wave  crest  and  to  increase  wavelength  and  the 
crest  elevation,  while  an  opposing  current  has  the 
opposite  effect.  The  importance  of  these  changes 
occurs  in  the  design  of  offshore  structures,  where 
small  percentage  changes  in  horizontal  velocities 
result  in  twice  as  large  changes  in  drag  forces  on 
structures.  Further,  the  deck  elevation  of  struc- 
tures is  dependent  on  knowledge  of  crest  eleva- 
tion. (Humphreys-ISWS) 
W77-04266 


COASTAL-TRAPPED  WAVES  IN  A  CONTINU- 
OUSLY STRATIFIED  OCEAN, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

D-P.  Wang,  and  C.  N.  K.  Mooers. 

Journal  of  Physical  Oceanography,  Vol.  6,  No.  6,  p 

853-863,  November  1976.  11  fig,  2  tab,  15  ref.  NSF 

DES  7408463. 


Descriptors:    'Internal    waves,    'Ocean    wave* 
•Theoretical  analysis.  'Coasts,  Mathematical  Ut 
dies,         F.quations,         Interfaces,         Ai 
Waves(Walen,   Oceans,  Oceanography,   Dentil 
stratification.  Mathematical  models 
Identifiers:  Kelvin  waves,  Kossby  waves. 

The  theory  of  coastal-trapped  waves  was  exteode 

to  include  the  general  features  of  continuous  dei 

sity   stratification,    variable   bottom   topograph 

and  a  finite  coastal  wall.  In  the  limit  of  a  vanishir 

coastal  wall,  topographic  Kossby  waves  are  tf 

only  class  of  sub-inertial  frequency,  trapped  wa» 

motion.  The  stratification  effect  on  topograph 

Rossby  waves  depends  on  both  the  local  baroclin 

radius    of    deformation    and    the    characlerist 

offshore  length  scale  of  the  wave  motion.  For  i 

termediate  density  stratification,  long  waves  a 

nearly  depth-independent  in  the  shelf  region,  ai 

they  are  bottom-trapped  in  the  slope  region.  T, 

topographic  Rossby  waves  reduce  to  the  barotro 

ic  shelf  waves  and  the  bottom-trapped  waves 

the  limits  of  small  and  large  density  stratificaJio 

respectively.  In  the  general  case  of  comparable  i 

fluences  from  the  coastal  wall  and  bottom  slo 

effects,  baroclinic  Kelvin  waves  and  topograpl 

Rossby  waves  are  eigenmodes  of  the  system.  T 

eigenf unctions  were  modified  from  the  elementa 

cases,  which  can  be  discerned  by  their  structui' 

along  the  coastal  and  bottom  boundaries.  In  pr 

ticular,  a  resonance  condition  was  suggested,  i. 

the   properties   of   a   wavemode   vary   with  t 

wavenumber    and    stratification.    For    examp 

mode  1  is  a  topographic  Rossby  wave  for  sir 

wavenumbers,  and  it  is  a  baroclinic  Kelvin  wt 

for  large  wavenumbers.  Also,  the  high-frequer 

cutoff  found  in  the  barotropic  theories  is  lc 

(Humphreys-ISWS) 

W77-04267 

EUSTATIC   SEA    VARIATION   IN   THE   LA 
2000  YEARS  IN  THE  MEDITERRANEAN, 

Bologna  Univ.  (Italy).  Instituto  di  Fisica. 

M.  Caputo,  and  L.  Pieri. 

Journal  of  Geophysical  Research,  Vol.  81,  No.  . 

p  5787-5790,  November  20,  1976. 4  fig,  1  tab,  2  r 

Descriptors:  'Sea  level,  'Archaeology,  'Histc . 
Harbors,  Docks,  Shores,  Aerial  photograp. 
Coastal  structures,  Foreign  countries,  Mathem- 
cal  studies. 

Identifiers:  'Sea  variation,  'Mediterranean  S, 
'Italy,  Archeological  ruins,  Fish  ponds,  Harr 
wharves,  Tide  gages,  Ancient  shorelines. 

The  rise  in  the  sea  level  of  the  Mediterranean  I 

in  the  period  ranging  from  600  B.C.  to  100  M 

was  studied  by  using  archeological  ruins  chose  I 

order  to  give  assurance  with  respect  to  the  c  C 

and  the  height.  Among  the  archeological  structi  I 

visible  and  in  contact  with  the  sea  at  that  Hi 

Roman  fish  ponds,  harbor  wharves,  and  del 

were  the  most  important.  A  plot  of  measid 

depth  versus  date  showed  that  from  600  B.C« 

100  A.D.  the  Mediterranean  Sea  rose  from  -1.7  • 

0.4  m  with  respect  to  mean  sea  level  in  1884.    c 

least  squares  regression  lines  with  95%  confide  I 

region  were  drawn.  The  first,  which  included  a 

data  sets,  showed  a  rise  of  the  mean  sea  levt 

1.7  mm/year  in  the  time  span  from  600  B.C.  to 

A.D.;  one,  containing  only  20  data  sets,  show 

rise  of  the  mean  sea  level  of  1.4  mm/year  in 

same  time  period.  This  rise  of  the  sea  may  1 

ended  around  the  year  350  A.D.  A  rise  of 

mm/year  agreed  with  the  rise  of  the  Mediterrai 

Sea  as  recorded  in  the  last  century  by  tide  t 

The  altimetric  data  for  buried  ruins  were  obta 

by  means  of  traditional  geometric  leveling;  fo: 

derwater  ruins,  in  situ  measurements  were  t 

with  reference  to  the  present  sea  level,  whil« 

values  with  respect  to  the  mean  sea  level  were 

culated  on  site  by  means  of  harmonic  foreca 

tidal  movements.  (Roberts-ISWS) 

W77 -04271 
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3MASS  AND  REMOTE  SENSING  OF 
RJATIC  MACROPHYTES  IN  THE  PAMLICO 
\  ER  ESTUARY, 

st  Carolina  Univ.,  Greenville.  Dept.  of  Biology, 
r  primary  bibliographic  entry  see  Field  5C. 
'7-04325 


IMARY  PRODUCTIVITY  AND  BIOMASS 
STRD3UTION  OF  AQUATIC  MACROPHYTES 
THE  LOWER  CHOWAN  RIVER, 

st  Carolina  Univ.,  Greenville,  N.  C.  Dept.  of 

)logy. 

r  primary  bibliographic  entry  see  Field  5C. 

77-04326 


:EP-SEA  BACTERIA:  GROWTH  AND 
ILIZATION  OF  N-HEXADECANE  AT  IN 
rU  TEMPERATURE  AND  PRESSURE, 

inland     Univ.,     College     Park.     Dept.     of 

crobiology. 

r  primary  bibliographic  entry  see  Field  5C. 

77-04328 


SAW  METAL  ACCUMULATION  IN 
TL'ARINE  SEDIMENTS  IN  A  HISTORICAL 
LNING  OF  CORNWALL, 

>ng  Kong  Univ.  Dept.  of  Geography  and  Geolo- 

r  primary  bibliographic  entry  see  Field  5B. 

77-04329 


CELINE  STUDIES  OF  DELAWARE  OCEAN 
JTFALL  SITES, 

ilaware  Univ.,  Lewes.  Coll.  of  Marine  Studies, 
r  primary  bibliographic  entry  see  Field  5A. 
77-04330 


TAKE  AND  RELEASE  OF  PHOSPHOROUS 
f  PHYTOPLANKTON  IN  THE  CHESAPEAKE 
kY  ESTUARY,  USA, 

hns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

iy  Inst. 

>r  primary  bibliographic  entry  see  Field  5C. 

77-04332 


STRIBUTION  AND  ABUNDANCE  OF 
HTHYOPLANKTON  IN  THE  NEW  YORK 
GHT  DURING  THE  FALL  IN  1971, 

:w  York  Ocean  Science  Lab.,  Montauk. 
ir  primary  bibliographic  entry  see  Field  5B. 
77-04333 


ICTERIAL  ATTACK  OF  CORALS  IN  POL- 
JTED  SEA  WATER, 

irvard  Univ.,  Cambridge,  Mass.  Lab.  of  Applied 

icrobiology. 

ir  primary  bibliographic  entry  see  Field  5C. 

77-04335 


iCUNDITY  OF  COHO  SALMON 

NCORHYNCHUS     KISUTCH)     FROM     THE 

NEAT  LAKES  AND  A  COMPARISON  WITH 

:EAN  SALMON, 

ichigan  Dept.  of  Natural  Resources,  Marquette. 

ir  primary  bibliographic  entry  see  Field  2H. 

77-04344 


RROWING  ACTIVITY  IN  MERCENARIA 
ERCENARIA  (L.)  AND  SPISULA  SOLIDIS- 
MA  (DILLWYN)  AS  A  FUNCTION  OF  TEM- 

RATURE  AND  DISSOLVED  OXYGEN, 

lode  Island  Univ.,  Kingston.  Graduate  School  of 

:eanography. 

ir  primary  bibliographic  entry  see  Field  5C. 

77-04345 


ATERGATE  VILLAGE:  A  CASE  STUDY  OF  A 
:RMIT  APPLICATION, 

aryland  Univ.,  Baltimore.  School  of  Law. 


For  primary  bibliographic  entry  see  Field  6E. 
W77-04349 


LOUISIANA  TIDELANDS  PAST  AND  FUTURE, 

Louisiana  Office  of  the  Attorney  General,  Baton 

Rouge. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04350 


THE  COAST:  WHERE  ENERGY  MEETS  THE 
ENVIRONMENT, 

San  Diego  Univ.,  Calif.  School  of  Law. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04351 


THE  CASE  OF  THE  INCU)ENTAL  LOBSTER: 
UNITED  STATES  REGULATION  OF  FOREIGN 
HARVESTING  OF  CONTINENTAL  SHELF 
FISHERY  RESOURCES, 

Le  Boeuf,  Lamb,  Leiby  and  MacRae,  Washing- 
ton, D.  C. 
For  primary  bibliographic  entry  see  Field  6E. 

W77-04352 


PROTECTION  AND  CONTROL  OF  THE  SALT 
WATER  SHORE  AREA, 

Rhode     Island     Statewide     Planning     Program, 

Providence. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04361 


THE    COASTAL    INTERFACE:    WHO    OWNS 
WHAT, 

Florida  Univ.,  Gainesville.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 

W77-04362 


GAS  BUBBLE  DISEASE  MORTALITY  OF  AT- 
LANTIC MENHADEN,  BREVOORTIA  TYRAN- 
NUS,  AT  A  COASTAL  NUCLEAR  POWER 
PLANT, 

Boston  Edison  Co.,  Mass.  Nuclear  Engineering 

Dept. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04424 


OBSERVATIONS  ON  THE  EFFECTS  OF  GAS 
EMBOLISM  IN  CAPTURED  ADULT  MEN- 
HADEN, 

New  England  Aquarium,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-04425 


THE  PRESENT  AND  FUTURE  OF  COASTS. 

Coastal  Society,  Bethesda,  Md. 
Proceedings  of  the  First  Annual  Conference  of  the 
Coastal    Society,    held    at    Arlington,    VA    on 
November  1975.  287  p. 

Descriptors:  "Coasts,  "Resources  development, 
"Baseline  studies,  "Leases,  "Environmental  ef- 
fects, Oil  industry,  "Legal  aspects,  Water 
resources,  "Water  pollution  sources,  Estuaries, 
Shore  protection,  Beach  erosion,  Social  values, 
Planning,  Management,  Aesthetics,  Land  use,  Oil 
pollution,  "Conferences. 

Identifiers:  "Outer  Continental  Shelf,  "Coastal 
zone  management,  "Energy  resources,  Energy 
sources. 

A  collection  of  27  papers  constitutes  the 
proceedings  of  the  First  Annual  Conference  of  the 
Coastal  Society  held  in  Arlington,  Virginia, 
November  1975.  The  uses  of  the  coastal  zone  was 
offered  for  wide-ranging  discussion  of  these  is- 
sues. Offshore  oil  development,  as  a  special 
problem,  was  presented  by  representatives  of 
Congress,  Government,  the  oil  industry,  and 
ecological  conservation.  Other  aspects  of  energy 
as  well  as  food  resources  of  the  coastal  region 


were  explored.  And,  finally,  attempts  were  made 
to  look  at  some  of  the  problems  of  environmental- 
impact  assessment  and  the  efforts  to  obtain  and 
maintain  environmental  quality  along  our  shores. 
The  Conference  looked  at  planning,  resource 
development,  environmental  impact,  and  the  ways 
in  which  man  and  the  coastal  zone  interact.  In  all 
these  areas  it  was  clear  that  there  is  an  urgent  need 
for  better  means  of  communication,  particularly 
with  the  people,  who  in  the  end  must  pay  the  bill, 
whether  it  be  in  money,  resources  that  are 
diminished  or  lost,  natural  beauty  that  is  marred, 
or  an  opportunity  that  is  not  grasped.  (See  W77- 
04463  thru  W77-04489)  (Sinha-OEIS) 
W77-04462 


WHERE  CALD70RNIA  STANDS  ON  PLANNING 
FOR  ITS  COAST, 

California  Coastal  Zone  Conservation  Commis- 
sion, San  Francisco. 
E.  J.  Schoop. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 
of  the  First  Annual  Conference  of  the  Coastal 
Society,  held  at  Arlington,  VA  on  November  1975. 
p5-10. 

Descriptors:  "Coasts,  "California,  "Planning, 
Conservation,  Management,  Resources  develop- 
ment, Land  use,  Water  resources,  Quality  control. 
Identifiers:  "Coastal  zone  management. 

Popular  concern  in  California  led  first  to  saving 
San  Francisco  Bay  from  further  filling,  then  to 
creation  of  a  powerful  interim  Coastal  Commis- 
sion to  plan  the  future  of  the  Coast.  The  essence  of 
the  Coastal  Plan  is  that  the  coast  should  be  treated 
not  as  ordinary  real  estate  but  as  a  unique  place, 
where  conservation  and  special  kinds  of  develop- 
ment should  have  priority.  The  Plan  actively 
promotes:  productive  agriculture,  viable  commu- 
nities and  neighborhoods,  expansion  of  commer- 
cial fishing  activity  and  fisheries  research,  acquisi- 
tion of  additional  parklands,  restoration  of 
degraded  coastal  environments,  and  continued 
development  of  existing  ports  and  marinas.  The 
Plan  seeks  to  achieve  balance  where  there  is  a 
competition  among  goals,  such  as  where  increas- 
ing coastal  access  competes  with  resource  protec- 
tion, where  economic  development  conflicts  with 
conservation,  where  urban  expansion  competes 
with  the  retention  of  natural  areas,  or  where  short- 
run  gains  result  in  the  forfeiture  of  long-run 
economic  benefits.  (See  also  W77-04462)  (Sinha- 
OEIS) 
W77-04463 


AN 


IN- 


COASTAL-ZONE        PLANNING: 
TEGRATED  APPROACH, 

Nassau-Suffolk  Regional  Planning  Board,  N.Y. 
L.  E.  Koppelman. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 
of  the  First  Annual  Conference  of  the  Coastal 
Society,  held  at  Arlington,  VA  on  November  1975. 
p  11-24,  2  tab,  16ref. 

Descriptors:     "New    York,    "Coasts,    Planning, 
Water  supply,  Resources  development,  Environ- 
ment, Conservation. 
Identifiers:  "Coastal  zone  management. 

Two  major  factors  in  coastal  zone  planning  are  the 
use  of  natural  science  inputs  as  determinants  of 
the  environmental  loadings  resulting  from  any 
class  of  land  uses,  and  the  translation  of  technical 
and  planning  results  and  recommendations  in  lan- 
guage and  form  clearly  understandable  by  the 
general  public  and  elected  officials.  The  ex- 
perience gained  in  force  field  on  Long  Island 
serves  as  a  case  study.  (See  also  W77-04462) 
(Sinha-OEIS) 
W77-04464 


THE  NORTH  CAROLINA  COASTAL  AREA 
MANAGEMENT  ACT  ~  A  PROGRAM  OF 
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Field  2-WATER  CYCLE 
Group  2L— Estuaries 

STATE-LOCAL  GOVERNMENT  COOPERA- 
TIVE PLANNING  IN  THE  COASTAL  ZONE, 

North  Carolina  Dept.  of  Natural  and  Economic 
Resources,  Raleigh. 

A.W.Cooper.  . 

In-  The  Present  and  Future  of  Coasts,  Proceedings 
of'  the  First  Annual  Conference  of  the  Coastal 
Society,  held  at  Arlington,  VA  on  November  1975. 
p  29-36. 

Descriptors:  "North  Carolina,  *Planning,  "Coasts, 
Resources    development,    'Management,    Water 
resources,  *State  governments. 
Identifiers:   "Coastal  zone  management,  Private 
property  rights,  Environmental  protection. 

North  Carolina  is  one  of  the  few  States  in  the  na- 
tion to  have  enacted  and  begun  implementation  ot 
comprehensive  coastal  zone  management  legisla- 
tion The  Act  mandates  a  joint  state-local  program 
of  planning  and  management  for  the  coastal  zone. 
One  of  the  principal  features  of  the  program  is  its 
provision  for  a  mandatory  program  of  land  use 
planning  by  local  governments.  The  act  authorizes 
designation  of  critical  environmental  areas,  what 
the  act  refers  to  as  areas  of  environmental  con- 
cern. A  program  of  permits  for  developments  in 
areas  of  environmental  concern  is  also  established. 
The  act  contains  in  several  places  pointed  state- 
ments relating  to  the  taking  of  private  property 
rights  by  government  and  assurances  for  the  pro- 
tection of  private  property  rights.  The  basic  con- 
cept of  the  act  is  to  develop  a  truly  cooperative 
planning    process,    involving    State    and    local 
government,    each    with    fairly    specific,    well- 
prescribed   roles.   In   summary,   North  Carolina 
Coastal  Area  Management  Act  provides  what  is 
considered  a  strong  basis  for  development  of  a 
State  program.  It  mandates  a  planning  effort  and 
the  framework  for  regulation.  In  order  to  achieve 
maximum  success  under  the  act,  full  coordination 
of  existing  state   programs   and  integrations  of 
these  with  the  state  act  must  be  developed.  (See 
also  W77-04462)  (Sinha-OEIS) 
W77-04465 


COASTAL  ZONE  LEGISLATION:  LOUISIANA 
LANDMARKS,  LABYRINTHS  AND 

LOGROLLING, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  tor 

Wetland  Resources. 

J.R.  VanLopik. 

In-  The  Present  and  Future  of  Coasts,  Proceedings 

of  the  First  Annual  Conference  of  the  Coastal 

Society,  held  at  Arlington,  VA  on  November  1975. 

p37-48,5ref. 

Descriptors:    "Coasts,    "Louisiana,    "Legislation, 

Ecosystems,  "Planning,  "Management,  Resources 

development. 

Identifiers:   "Coastal  zone  management,  bduca- 

tional  needs. 

The  evolution  of  coastal   zone  management  in 
Louisiana    has    indicated    needs   for   better   un- 
derstanding of  coastal  ecosystem   function,   in- 
creased cooperation  between  state  agencies  and 
universities  to  permit  more  effective  use  of  exist- 
ing knowledge,  and  evaluation  of  proposed  legisla- 
tion in  terms  of  complexity,  cost,  continuity,  con- 
tent   competence,  control  and  coordination.  At- 
titudinal  changes  can  be  effected  by  conduct  of 
carefully  staffed,  working-level  cooperative  pro- 
grams-coupled with  the  elimination  of  red  tape 
presently   connected   with   institutional   arrange- 
ment, contractual  procedures,  and  state  civil  ser- 
vice regulations  which  work  against  the  develop- 
ment   of    truly    cooperative    team    efforts.    The 
knowledge  base  must  be  improved.  Most  problems 
regarding  the  coastal  zone  stem  from  the  fact  that 
man  wants  to  live,  work  and  play  there.  He  con- 
ducts these  activities-and  probably  will  continue 
to  do  so-despite  the  frequently  inhospitable  na- 
ture of  the  zone  and  for  a  variety  of  economic, 
psychologic  and  unknown  reasons.  (See  also  W77- 
04462)  (Sinha-OEIS) 
W77 -04466 


SHORELINE     WAVES,     ANOTHER     ENERGY 

CRISIS 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 

V.  Goldsmith 

In  The  Present  and  Future  of  Coasts,  Proceedings 

of  the  First  Annual  Conference  of  the  Coastal 

Society,  held  at  Arlington,  VA,  November  1975.  p 

49-57,  3  fig,  1  tab,  4  ref.  Also  as  Virginia  Inst. 

Marine  Science  Contrib.  No.  734. 

Descriptors:        "Virginia,        "Beach        erosion, 
"Waves(Water),  "Shore  protection,  "Erosion  con- 
trol, Sedimentation,  Bathymetry- 
Identifiers:    "Wave    energy,    "Wave    refraction. 
Coastal  zone  management. 

The  analytical  modeling  of  wave  refraction,  the 
primary  mechanism  controlling  the  distribution  ot 
wave  heights  alona  a  beach,  are  discussed.  Case 
histories  of  shoreline  response  from  the  modifica- 
tion of  the  sea  floor  bathymetry  both  by  natural 
processes  and  by  man  are  discussed.  It  is  sug- 
gested that  such  bathymetric  modifications  be  in- 
itiated as  a  means  of  'controlling'  the  observed 
non-uniform  shoreline  wave  energy  distribution, 
and  thus  assuring  that  everyone  gets  their  fair 
share  of  wave  energy,  and  no  more.  (See  also 
W77-04462)  (Sinha-OEIS) 
W77-04467 

EXPLORATION  AND  PETROLEUM  DEVELOP- 
MENT OF  THE  U.S.  OUTER  CONTINENTAL 
SHELF:  A  MOVE  TOWARD  SELF-SUFFICDZN- 

CY, 

For  primary  bibliographic  entry  see  Field  6G. 

W77-04468 

FLORIDA'S  EXPERIENCE  -  THE  WAY  WE 
WERE  -  AND  SHOULDN'T  HAVE  BEEN, 

Florida  Audubon  Society ,  Maitland. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04469 

ECOLIBRIUM,  A  BALANCE  BETWEEN 
ECONOMY  AND  ECOLOGY, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Washington,  D.C.  Office  of  the  Adrmnistra- 

For  primary  bibliographic  entry  see  Field  6G. 

W77-04470 


tion  of  the  frequency  of  shoreline  retreat  and  the 
attendant  displacement  of  fill  materials,  evaluation 
of  the  compatibility  of  materials  from  va- 
sources  with  the  natural  beach  materials,  environ- 
mental impact  studies,  and  economic  studies,  and 
(3)  Final  plan  formulation  arriving  at  the  optimurr 
fill  plan  in  terms  of  engineering  functionality 
economics,  and  minimal  adverse  environments 
impact  (see  also  W77 -04462)  (Sinha-OEIS) 
W77 -04471 

COASTAL    ENVIRONMENTAL    IMPACT    AS 
SESSMENT:  LESSONS  FROM  OIL  SPILLS, 
University  of  Southern  California,  Los  Angeles- 
Allan  Hancock  Foundation. 
For  primary  bibliographic  entry  see  Field  60. 
W77 -04472 

FARMERS  AND  FISHERMEN:   INTERACTIO 

IN  THE  CO  AST  A  L  ZO  N  h 

Maryland  Univ.,  CoUege  Park.  CooperaUve  E> 

tension  Service. 

For  primary  bibliographic  entry  see  Held  6G. 

W77 -04473 

PEOPLE  AND  THE  SEA:   FUTURE  IMPAC1 
AND  OPPORTUNITIES,  ' 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studie 

and   Delaware   Univ.,   Newark.    Marine   StudVi 

Complex. 

For  primary  bibliographic  entry  see  Field  60. 

W77-04474 


THE     USE     OF     REMOTE     SENSLNG     Ft 
COASTAL  ZONE  MONITORING, 

Texas  A  and  M  Univ.,  CoUege  Station.  Remc 

Sensing  Center. 

For  primary  bibliographic  entry  see  Field  5B 

W77 -04475 


BEACH     FILL     PLANNING     -     BRUNSWICK 
COUNTY,  NORTH  CAROLINA, 

Army  Engineer  District.  Wilmington,  Del.  Coastal 

Engineering  Studies  Section. 

L.  Vallianos. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 

of  the  First  Annual  Conference  of  the  Coastal 

Society,  held  at  Arlington,  VA,  November  1975.  p 

93-1 14,  4  fig,  2  tab,  4  ref,  1  plate. 

Descriptors:  "North  Carolina,  "Shore  protection, 
"Resources  development,  Planning,  Beaches. 
Identifiers:    Beach   nourishment,    Environmental 
impact,  Engineering  design,  Coastal  zone  manage- 
ment. 

Planning  has  recently  been  completed  for  a  shore 
protection  project  along  a  9-mile  reach  of 
shoreline  fronting  the  Towns  of  Yaupon  Beach 
and  Long  Beach  in  Brunswick  County,  North 
Carolina.  The  investigative  program  related  to  this 
planning  effort  embodied  numerous  interrelated 
elements  which,  on  integration,  resulted  in  a  ra- 
tional engineering  design  having  a  continuous 
beach  fill  as  the  central  feature.  Specif ically,  the 
investigation  included:  (1)  definition  of  the  en- 
vironment, vis,  wind,  waves,  storm  tide  frequen- 
cies, beach  profile  characteristics,  shore 
processes,  and  ecological  habitats  along  the 
proposed  project  area  as  well  as  in  potential  beach 
fill  sources;  (2)  Designs  and  cost  estimates  includ- 
ing establishment  of  various  fill  profile  configura- 
tions, cost  optimization  of  fill  positions,  evalua- 


THERMAL  POLLUTION  IN  THE  LOS  A 
GELES-LONG  BEACH  HARBOR:  CC 
SEQUENCES  AND  ALTERNATIVES, 

University  of  Southern  California,  Los  Angel 
Allan  Hancock  Foundation.  _.,..„ 

For  primary  bibliographic  entry  see  Field  5B. 
W77-04476 

THE  WETLANDS  DDLEMMA:  A  SOLUTION, 

New  Hampshire  Univ.,  Durham.  Inst,  of  Natil 

and  Environmental  Resources. 

For  primary  bibliographic  entry  see  Field  60.    1 

W77-04477 

IN  INTENSIVE  BIOMETRIC  INTERm- 
SURVEY  (PROJECT  D3IS).  A  SALT  MAH 
MONITORING  STUDY, 

American     Univ.,     Washington,     D.C.     Ma 

Science  Program. 

R  W  Crist,  and  T.  G.  Reidenbaugh. 

In-  The  Present  and  Future  of  Coasts,  Proceed 

of  the  First  Annual  Conference  of  the  Coe 

Society,  held  at  Arlington,  VA,  November  197 

182-187, 14  ref. 

Descriptors:   "Marsh  management,   "Monitoi 
"Baseline    studies,    "Virginia,    "Intertidal   aiS 
Coasts,     "Ecosystems,    Ecological    distnbuft 
"Salt  marshes,  "Surveys. 

Identifiers:  Coastal  zone  management,  Bioml 
surveys.  Intensive  Biometric  Intertidal  I 
vey(IBIS),  "Wallops  Island(VA). 

Studies  are  currently  being  conducted  in  all 
marsh  on  Wallops  Island,  Virginia,  by  Pre 
IBIS.  The  design  of  the  project  is  centered  ar.n 
observing  development  of  the  marsh  syi 
through  long-term  investigations  of  biolojB 
chemical,  and  physical  parameters.  The  go  o 
IBIS  is  to  establish  an  extensive  data  base  thr  g 
long-term  monitoring  of  a  salt  marsh  study  u 
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ognition  of  trends  important  to  the  natural 
:lopment  of  the  ecosystem  will  result.  The  im- 
itions  in  management  are  discussed.  (See  also 
)  -04462)  (Sinha-OEIS) 
•-04478 


!  ROLE  OF  PUBLIC  PARTICIPATION  IN 
iSTAL  ZONE  MANAGEMENT:  AN  ASSESS- 
NT  OF  THE  ATTITUDES  OF  RELEVANT 
EREST  GROUP  LEADERS  TOWARDS  CZM 

as  A  and  M  Univ.,  College  Station.  Dept.  of 

tical  Science. 

primary  bibliographic  entry  see  Field  6B. 

'-04479 


VSTAL  LANDFORMS  AND  SCENIC  ANALY- 
A  REVIEW, 

e  Univ.  of  New  York  Coll.  of  Environmental 

nee  and  Forestry,  Syracuse.  School  of  Land- 

>e  Architecture. 

primary  bibliographic  entry  see  Field  6B. 

'-04480 


USING    ON    VISUAL   QUALITY   OF   THE 
iSTAL  ZONE, 

e  Univ.  of  New  York  Coll.  of  Environmental 

nee  and  Forestry,  Syracuse.  School  of  Land- 

>e  Arcnitecture. 

primary  bibliographic  entry  see  Field  6B. 

'-04481 


I  ANNUAL  CYCLE  OF  WAVE  CLIMATES 
)NG  THE  EAST  COAST  OF  THE  UNITED 
TES, 

pnia  Univ.,  Charlottesville.  Dept.  of  Environ- 

ital  Sciences. 

'.  Hayden. 

rhe  Present  and  Future  of  Coasts,  Proceedings 

he  First  Annual  Conference  of  the  Coastal 

iety,  held  at  Arlington,  VA,  November  1975.  p. 

231,1  fig,  1  tab,  lOref. 

criptors:  *Waves(Water),  *Estuaries, 

aches,  Coasts,  Shore  protection, 
itifiers:  Wave  climate,  Coastal  zone  manage- 
it,  Seasonal  variations,  Atmospheric  circula- 
,  'Eastern  U.S.  coasts. 

annual  comr>  onent  of  the  seasonal  variation  in 
e  climates  along  the  United  States  Atlantic 
»t  is  documented.  Throughout  the  mid-Atlantic 
on,  the  summer  wave-climate  regime  begins  in 
-April  and  ends  during  the  first  week  in  Sep- 
ber.  In  the  Gulf  of  Maine  summer  begins  in 
y  May  and  ends  in  mid-October.  Along  the 
ida  coast  the  summer  regime  is  initiated  in  late 

ends  during  the  first  week  of  September.  The 
cidence  of  the  timing  of  these  wave-climate 
ons  with  changes  in  the  general  circulation  of 
atmosphere  is  discussed.  (Sinha-OEIS) 
'-04482 


i  UTILIZATION  OF  THE  APT  AND  ATS 
ELLITE  COMMUNICATION  SYSTEMS  IN 
VSTAL  RESEARCH  PROGRAMS, 

as  A  and  M  University,  College  Station, 
lote  Sensing  Center. 

Hill,  P.  Babai,  and  C.  Vermillion, 
rhe  Present  and  Future  of  Coasts,  Proceedings 
he  First  Annual  Conference  of  the  Coastal 
eiy,  held  at  Arlington,  VA,  November  1975.  p. 
240, 2  fig,  1 1  ref. 

:riptors:  'Remote  sensing, 

ellites(Artificial),  'Operations  research,  Coni- 
zation, Monitoring,  Data  transmission, 
itifiers:      Coastal      processes,       Automatic 
inology  Satellite,  'Automatic  Picture  Trans- 
lon. 

:arch  programs  involving  the  shipboard  study 
oastal  processes  have  been  limited  in  the  past 


by  several  obstacles.  Ship  time  is  very  expensive 
and  a  means  to  quickly  locate  the  specific  areas  of 
interest  has  been  needed.  Most  studies  of  this  sort 
have  been  conducted  by  the  use  of  historical  data 
as  a  tool  to  locate  these  areas.  Another  obstacle 
has  been  in  the  relaying  of  pertinent  scientific  data 
both  to  and  from  research  vessels  while  in  opera- 
tion at  sea.  The  Automatic  Technology  Satellite 
(ATS)  and  the  Automatic  Picture  Transmission 
(APT)  communication  systems  have  proven  to  be 
valuable  tools  in  alleviating  these  and  several  other 
related  problems  encountered  during  operational 
coastal  research  programs.  (See  also  W77-04462) 
(Sinha-OEIS) 
W77-04483 


ONSHORE        POLICY        RESEARCH        AND 
OFFSHORE  OIL:  A  BRITISH  PERSPECTIVE, 

Cook  Coll.,  New  Brunswick,  N.  J.  Environmental 

Resources. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-04484 


ASSESSING  THE  VISUAL  QUALITY  OF  THE 
COASTAL  ZONE, 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Syracuse.  School  of  Land- 
scape Architecture. 

For  primary  bibliographic  entry  see  Field  6B. 
W77-04485 


EDUCATION  IN  LAND  USE  DECISION  MAK- 
ING, 

E-P  Education  Services,  Hamden,  Conn. 
For  primary  bibliographic  entry  see  Field  6B. 
W77-04486 


COMMENTS      ON      FOOD      AND      ENERGY 
RESOURCES  IN  THE  COASTAL  ZONE, 

Federal   Power  Commission,   Washington,   D.C. 

Office  of  Energy  Systems. 

C.  N.  Shuster,  Jr. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 

of  the  First  Annual  Conference  of  the  Coastal 

Society,  held  at  Arlington,  VA,  November  1975.  p. 

263-269,  2  fig,  2  ref. 


Descriptors:     'Land     use, 
'Resources      development, 
'Natural  resources,  Coasts. 
Identifiers:  'Coastal  zone  management, 
sources,  Food  sources. 


'Multiple     purpose, 
Water     resources, 


'Energy 


Food  resources  and  energy  supplies  are  compara- 
ble entities,  'feeding'  individuals  and  societies, 
respectively.  Coastal  areas,  traditionally  sources 
of  food,  are  increasingly  utilized  for  other  uses  in- 
cluding energy  supply  systems.  Since  the  coastal 
zone  is  finite,  bases  for  coastal  zone  management 
decisions  concerning  food,  energy  supplies,  and 
other  resources  are  outlined.  (See  also  W77-04462) 
(Sinha-OEIS) 
W77-04487 


ADVANCING  TO  THE  REAR:  A  STRATEGY  OF 
COASTAL  ZONE  MANAGEMENT  ON  EROD- 
ING SHORELINES  (PRELIMINARY  DISCUS- 
SION), 

G.  Soucie. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 

of  the  First  Annual  Conference  of  the  Coastal 

Society,  held  at  Arlington,  VA,  November  1975.  p. 

270-274. 

Descriptors:    Water    sources,    'Beach    erosion, 
'Shore     protection,     'Resources     development, 
'Property     values,     Land     use.     Public     rights, 
Government  supports,  Community  development. 
Identifiers:  'Coastal  zone  management. 

Before  establishing  a  setback  line,  passing  zoning 
ordinances,  and  adopting  land-use  plans,  the 
coastal  community  should  take  into  account  the 


best  available  geologic  and  eustatic  information, 
so  that  it  can  establish  the  setback  line  in  a  position 
that  will  not  be  threatened  for  a  given  number  of 
years.  The  location  of  the  setback  line,  and  there- 
fore the  amount  of  safe  time  secured,  will  depend 
on  the  community's  plans  and  zoning  and  on  an 
optimization  of  amortization  that  has  not  been 
determined  here.  Landowners  constructing  homes 
or  other  structures  along  or  behind  the  setback  line 
would  know  approximately  how  long  they  could 
reasonably  expect  to  have  and  use  their  proper- 
ties, and  the  society  and  the  responsible  govern- 
ment would  know  how  long  it  could  afford  to 
guarantee  protection  ,  how  long  it  would  be 
obligated  to  the  property  owners.  (See  also  W77- 
04462)  (Sinha-OEIS) 
W77-04488 


'ADJACENT  STATES'   RESPONSIBILITIES  IN 
OUTER  CONTINENTAL  SHELF  ACTIVITIES, 

Virginia  Energy  Office,  Richmond. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04489 


THE  SURVIVAL  OF  SEWAGE  BACTERIA  AT 
VARIOUS  OCEAN  DEPTHS, 

Civil  Engineering  Lab.  (Navy),  Port  Hueneme, 

Calif. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04491 


A  COST-EFFECTIVE  SATELLITE-AIRCRAFT- 
DROGUE  APPROACH  FOR  STUDYING 
ESTUARINE  CIRCULATION  AND  SHELF 
WASTE  DISPERSION, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-04492 


THE  DELAWARE  ESTUARY, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  6G. 
W77-04497 


APPLICATION  OF  MATHEMATICAL  MODELS 
TO  THE  STUDY,  MONITORING  AND 
MANAGEMENT  OF  THE  NORTH  SEA, 

Liege  Univ.  (Belgium). 

For  primary  bibliographic  entry  see  Field  6G. 

W77-04498 


RADIOCESnjM  TRANSPORT  IN  THE  HUDSON 
RIVER  ESTUARY, 

New  York  University  Medical  Center,  N.Y.  Inst. 

of  Environmental  Medicine. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04512 


THE  COLLOIDAL  NATURE  OF 

RADIONUCLIDES  IN  SEA  WATER, 

Rochester  Univ.,  N.Y.  Dept.  of  Radiation  Biology; 
and  Rochester  Univ.,  N.Y.  Dept.  of  Biophysics. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-04514 


AMERICHJM    IN    THE    MARINE    ENVIRON- 
MENT-RELATIONSHIPS TO  PLUTONIUM, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-04517 


THE  BEHAVIOR  OF  PLUTONIUM  NUCLIDES 
IN  THE  IRISH  SEA, 

Ministry    of    Agriculture,    Fisheries    and    Food, 

Lowestoft   (England).    Fisheries    Radiobiological 

Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04518 
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PLUTONIUM  FOODCHAINS, 

Helsinki  Univ.,  Finland.  Dept.  of  Radiochemistry. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04520 

TOWARD  A  GLOBAL  MONITORING  PRO- 
GRAM FOR  TRANSURANICS  AND  OTHER 
MARINE  POLLUTANTS, 

Scripps  Institution  of  Oceanography,  La  Jolla, 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04522 

LARVAE  OF  SOME  FLAT  FISHES  FROM  A 
TROPICAL  ESTUARY, 

Cochin  Univ.  (India).  Dept.  of  Marine  Sciences. 
K.  P.  Balakrishnan,  and  C.  B.  L.  Devi. 
In-  Proceedings  of  an  International  Symposium  on 
the  E_  ly  Life  History  of  Fish  held  at  the  Dun- 
staffnage   Marine   Research   Laboratory.,   Oban, 
Scotland.  May  17-23,  1973.  p  677-684,  21  fig,  3  ref . 

Descriptors:  *Systematics,  *Fish  taxonomy,  Lar- 
vae, Growth  stages,  Larval  growth  stage,  Fish, 
Estuaries,  Life  history  studies. 
Identifiers:  Metamorphosis. 

Larval  stages  of  flat  fishes  were  sorted  out  from 
formalin  preserved  plankton  samples  taken  from 
Cochin  Backwater.  Larvae  of  Solea  heimi, 
Cynoglossus  puncticeps,  Cynoglossus  brevis,  and 
Cynoglossus  cynoglossus  were  examined  and 
described  in  detail.  It  was  concluded  that  most  of 
the  larvae  of  the  tropical  estuarine  waters 
metamorphose  before  they  attain  a  standard  length 
of  4  to  5  mm.  (See  also  W77-04524)  (Chilton- 
ORNL) 
W77-04532 

THE  FEASIBILITY  OF  OYSTER   RAFT  CUL- 
TURE IN  EAST  COAST  ESTUARIES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
G.  Aprill,  and  D.  Maurer. 

Aquaculture,  Vol.  7,  p.  147-160,  1976.  3  fig.,  7  tab., 
1 3  ref. 

Descriptors:  'Oysters,  'Feasibility,  *Aquiculture, 
Economic   efficiency.   Growth   rates,   Mortality, 
Delaware,  Northeast  U.S.,  Estuaries,  Size,  Costs, 
Profit,  Tidal  waters,  Fouling,  Delaware  Bay. 
Identifiers:  *Raft  culture. 

Styrofoam-floated  oyster  rafts  were  used  in  a  4- 
ycar  project  to  stduy  the  applicability  of  raft  cul- 
ture to  typical  east  coast  tidal  estuaries.  Rafts  were 
placed  in  Delaware  Bay  and  Several  tidal  rivers. 
Four  types  of  cultch  were  tested  for  wear  and  for 
performance  in  attracting  spat.  Hatchery  spawned 
oysters  were  reared  on  the  rafts  and  their  growth 
and  mortality  were  monitored.  Fouling  was  effec- 
tively controlled  by  air  drying  raft  trays  for  4  hours 
each  week.  Results  showed  that  rafts  anchored  in 
the  rivers  had  little  structural  degradation,  but 
those  anchored  in  the  open  waters  of  Delaware 
Bay  were  severely  damaged  by  waves.  While  small 
tidal    rivers   offered   the    best   physical   charac- 
teristics required  for  raft  culture,  they  often  did 
not  offer  adequatre  biotic  conditions,  being  af- 
fected by  pollution  or  other  suboptimal  environ- 
ments. Oysters  grown  on  rafts  reached  market  size 
in  approximately  two  years  in  two  of  the  nvcrs 
and  took  longer  in  the  other  rivers.  Between  60  and 
70  of  the  oysters  placed  on  rafts  were  lost  during 
the  two  year  period.  An  economic  analysis  in- 
dicated that  a  profit  would  be  made  only  if  80%  of 
the  oysters  could  be  harvested  and  the  price  was  at 
least  S22  per  bushel.  It  is  concluded  that  raft  cul- 
ture will  not  become  an  accepted  technique  in  the 
(J  S  until  prices  increase  or  production  costs  sub- 
stantially decrease.  (Lucdtkc-Wisconsin) 
W77-04559 


THE      ATLANTIC      COAST      SURF      CLAM 

EnKanne  Fisheries  Service,  Oxford,  Md. 
Middle  Atlantic  Coastal  Fisheries  Center 
For  primary  bibliographic  entry  see  Field  6C. 
W77-04565 


PIKE  AS  THE  TEST  ORGANISM  FOR  MERCU- 
RY DDT  AND  PCB  POLLUTION.  A  STUDY  OF 
THE  CONTAMINATION  IN  THE  STOCKHOLM 
ARCHIPELAGO, 

Naturhistoriska  Riksmuseet,  Stockholm 

(Sweden).  .  . .  ,„ 

For  primary  bibliographic  entry  see  Field  5C. 

W77 -04569 


OBSERVATIONS    ON    THE    PROBLEMS    OF 
POLLUTION  IN  SHATT  AL-ARAB,  IRAQ, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5B. 

W77 -04575 

BACTERIAL  DEGRADATION  OF  MOTOR  OIL, 

Maryland     Univ.,     CoUege     Park.     Dept.     of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04577 

THE  GROWTH  AND  DISTRIBUTION  OF  TWO 
SPECIES  OF  LAURENCIA,  A  RED  MACROAL- 
GA,  IN  CARD  SOUND,  FLORIDA, 

Miami  Univ.,  Coral  Gables,  Fla. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04578 

YEAR-CLASS  ABUNDANCE  OF  PELAGOPHIL- 
IC  SUMMER-SPAWNING  FISHES  OF  THE 
BLACK  SEA  AND  FACTORS  DETERMINING 
IT,  (IN  RUSSIAN),  ,  J  ,  ... 

Azovo-Chernomorskii     Nauchno-Issledovatelskn 
Institut  Morskogo  Rybnogo  Khozyaistva  i  Oke- 
anografii,  Kerch  (USSR). 
R.  M.  Pavlovskaya. 
Voprlkhtiol  15(4),  p  636-645, 1975. 

Descriptors:  *Fish  populations,  "Fish  reproduc- 
tion 'Spawning,  'Environmental  effects. 
Summer,  Mullets,  Schools(Fish),  Fecundity. 
Identifiers:  Egg  quality,  Engraulis  encrasicholus, 
Mugil,  Mullus  barbatulus  ponticus,  Trachurus 
mediterraneus  ponticus,  USSR,  'Black  Sea. 


The  results  of  long-term  investigation  into  the 
reproductive  conditions  and  causes  of  dominant 
year-classes  of  the  main  commercial  summer- 
spawning  fishes  of  the  Black  Sea  (USSR)  (the 
anchuvy  Engraulis  encrasicholus  ponticus,  hor- 
semackcrel  Trachurus  mediterraneus  ponticus, 
red  mullet  Mullus  barbatulus  ponticus  and  muUe 
Mugil)  are  presented.  The  effects  of  spawning 
school  size,  spawner  fecundity,  egg  quality  and 
environmental  factors  on  the  abundance  of  the 
year-class  are  discussed.-Copyright  1976,  Biologi- 
cal Abstracts,  Inc. 
W77 -04579 

BIOCHEMICAL  COMPOSITION  AND  EN- 
VIRONMENTAL CONDITIONS  OF  VENERUPIS 
DECUSSATA  AND  VENERUPIS  PULLASTRA  IN 
THE  PASAJE  ESTUARY,  LA  CORUNA,  (IN 
SPANISH), 
Instituto     Espanol     de     Oceanografia,     Madrid 

(Spain). 

For  primary  bibliographic  entry  see  Field  5(_. 

W77-04594 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


SANITARY-CHEMICAL      EVALUATION 
CELLULOSE   ACETATE   MEMBRANES   US 
FOR    DESALINATION    OF   SEA    WATER, 

RUSSIAN), 

Scientific  Research  Inst,  of  Water  Transport , 

giene,  Moscow  (USSR). 

Yu  B.  Shafirov,  and  L.  N.  Lanonova. 

Gig  Sanit  7,  pi  10-1 11,  1975. 

Descriptors:  "Desalination,  'Membra 
•Membrane  processes,  'Reverse  osmosis,  W 
water  treatment,  Sea  water,  Public  health,  U 

limit.  „  ,  .  .      _ 

Identifiers:  Acetone,  Cellulose  acetate  n 
branes,  Formamide. 

When  cellulose  acetate  membranes  treated 
acetone  and  formamide  are  used  in  reverse  O! 
sis  desalination  plants,  these  solvents  wUl 
enter  fresh  water  in  quantities  exceeding  0. 
mg/1  No  toxic  functional  or  orgamc  changes 
found  in  rats  receiving  such  desalted  water  I 
mo.-Copyright  1976,  Biological  Abstracts,  In 
W77-04596 

3B.  Water  Yield  Improvement 

WATER  LOSS  FROM  SNOWDRIFTS  Vt> 
OASIS  CONDITIONS, 

Wyoming    Univ.,    Laramie.    Water    Keso 

Research  Inst. 

J.  J.  Fletcher,  and  P.  A.  Rechard.  1 

Available  from  the  National  Technical  Inf. 
tion  Service,  Springfield,  VA  22161  as  PB-26 
Price  codes:  A05  in  paper  copy,  A01  in  micro 
Completion  Report,  Wyoming  Water  Resc 
Series  No.  63,  September  1976.  85  p,  8  fig,  2 
10  ref  OWRT  B-021-WYO(5),  14-31-0001-41' 

Descriptors:  'Water  loss,  'Water  yield  hi 
ment  'Snowpacks,  'Evaporation  control,  . 
melt,  Sublimation,  Ablation,  Snow  manage 
Forecasting. 

It  may  be  feasible  to  increase  the  water  sur 
the  western  United  States  by  modifying  sn< 
cumulation  patterns.  The  results  are  report* 
show  that  65  to  90  percent  of  the  initial 
equivalent  of  snowdrifts  could  be  recovered 
noff  when  allowed  to  ablate  naturally.  Us 
fiberglass  mat  to  cover  the  drift  extended  th 
tion  period  by  200  percent,  thus  causing  the  < 
act  as  a  natural  storage  resrvoir.  Spraying  tl 
with  an  evaporation  suppressant,  Hexadi 
significantly  reduced  evapo-sublimation 
thereby  causing  a  substantial  increase  in  tt 
volume  of  runoff  recovered  from  the 
equivalent  of  the  drift.  Existing  mass  t 
models  proved  very  unreliable  in  pre 
evaporation  loss  from  a  snowdrift. 
W77-04174 


RESERVOIR  YIELD  USING  TPM  METH( 

Ministry     of     Water     Development,     Sj 

(Rhodesia). 

T.  B.  Mitchell. 

Journal  of  the  Hydraulics  Division,  Proceei 

the  American  Society  of  Civil  Engineers,  V 

No  HY2,  pi  33-1 50,  Proceedings  paper  No 

February  1977.  5  fig,  7  tab,  2  ref,  4  appen. 

Descriptors:  'Reservoir  yield,  'Water 
'Probability,  'Hydrographs,  'Evap 
Frequency,  Markov  processes,  Simulatioi 
sis  Statistics,  Inflow,  Equations,  Methc 
Estimating,  Systems  analysis.  Water  storai 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 
Use  Of  Water  Of  Impaired  Quality — Group  3C 


lifiers:  'Transition  probabilities,  'Probability 
■y,  Matrices(Mathematics),  Drawoff. 

ise  of  the  transition  probability  matrix  (TPM) 
timate  reservoir  yield  is  suggested  as  an  alter- 
e  to  the  generation  of  long  sequences  of  simu- 
river  flow.  The  theory  of  the  TPM  method  is 
loped  using  the  Markov  process,  and  a  nu- 
:al  solution  of  a  simple  case  of  reservoir  yield 
esented.  This  solution  is  compared  with  an 
tical  solution.  Allowance  for  evaporation  can 
inveniently  included  in  the  TPM  method  if  a 
r  relation  is  assumed  between  water  in  storage 
vater  surface  area.  Allowance  for  nonuniform 
n  and  drawoff  can  also  be  included  if  con- 
annual  hydrographs  or  masks  are  used  to 
ibe  these  variables.  It  is  shown  that  the  TPM 
od  of  yield  estimation  can  give  accurate 
ts  when  compared  with  the  rigorous  mathe- 
al  solution.  (Bell-Cornell) 
04505 


E  ASPECTS  OF  COMPARATIVE  LEAF 
rOMY  OF  SPECIES  OF  BROMELIACEAE 
HMEA  MEXICANA  BAKOR  AND 
HTIA  GLOMERATA  ZUCC,  (IN 
OSH), 

i  Rica  Univ.,  San  Jose.  School  of  Biology, 
irimary  bibliographic  entry  see  Field  2D. 
04581 


Use  Of  Water  Of  Impaired 
luality 


BICIDE  MOVEMENT  WITH  WATER  AND 
KTS  OF  CONTAMINANT  LEVELS  ON 
-TARGET  ORGANISMS, 

nia    Polytechnic    Inst,    and    State    Univ., 

tsburg.     Dept.     of     Plant     Pathology     and 

iology. 

>rimary  bibliographic  entry  see  Field  5B. 

04104 


OF  CASPIAN  SEA  WATER  FOR  IRRIGA- 

I, 

Grammatikati,  K.  Omarov,  D.  Ramazanov, 

'..  Shugaibov. 

it  Hydrology,  Selected  Papers,  No.  2,  p  106- 

November  1975.  5  fig,  4  tab.  Translated  from 

)tekhnika  i  Melioratsiya,  No.  e,  p  94-99,  1975. 

riptors:  'Irrigation,  'Sea  water,  'Saline 
■,  Salts,  Sodium  chloride,  Ions,  Irrigation  ef- 
,  Crops,  Laboratory  tests,  On-site  investiga- 
,  Irrigation  water,  Salt  tolerance,  Leaching, 
linztion,  Soils,  Foreign  countries,  Sands, 
gn  research,  Agriculture,  Farm  management, 
ifiers:  'USSR,  'Caspian  Sea. 

gards  suitability  for  irrigation,  sea  water  has 
al  features  that  distinguish  it  from  ground- 
•  and  drainage  water  with  a  high  mineral  con- 
In  addition  to  harmful  salts,  sea  water  con- 
elements  that  are  useful  to  plants  and  trace 
:nts  and  substances  that  increase  soil  produc- 
.  Most  important  is  that,  unlike  groundwater 
Irainage  water  with  a  high  mineral  content, 
ater  is  a  well-balanced,  ionic  system  in  which 
armful  effect  of  some  of  the  ions  is  counter- 
ced  by  the  useful  effect  of  other  ions.  Ac- 
ng  to  the  results  of  laboratory  experiments, 
swer  plants  irrigated  with  sea  water  contain- 
n  addition  to  other  salts,  13  g  NaCl /liter, 
oped  normally.  These  plants  died  when  ir- 
d  with  a  pure  NaCl  solution  in  tap  water  (of 
ame  concentration).  This  confirms  the  ex- 
•e  of  an  antagonism  between  ions  in  sea 
,  where  the  harmful  effect  of  some  ions  is 
erbalanced  by  the  effect  of  other  ions. 
:r  wheat  and  barley  seeds  germinate  well  in 
'ater.  In  plots  with  highly  permeable  Light- 
nut  medium  loam  soils,  irrigation  with  Caspi- 
a  water,  containing  about  12.5  g  of  salts/liter, 
ts  increasing  the  yield  of  alfalfa  hay  by 


several  factors  and  doubles  the  yield  of  winter 
wheat  and  barley  as  compared  to  the  non-irrigated 
control.  Positive  results  were  obtained  from  irriga- 
tion with  Caspian  Sea  water  of  decorative  trees 
planted  on  sand  in  the  coastal  zone.  After  areas 
with  permeable  medium  loam  soils  are  irrigated 
with  sea  water,  chloride  and  other  salts  accumu- 
late in  the  upper  soil  layers  (0-50  cm).  Growing 
season  irrigations  at  a  high  rate,  alternating  with  ir- 
rigation at  a  normal  rate,  remove  part  of  the  salts. 
Additional  desalination  of  the  upper  soil  layer  is 
achieved  by  winter  precipitation,  Salts  accumulate 
in  sand  within  permissible  limits.  The  chloride  con- 
tent increases  from  0.005  to  0.02%  after  irrigation 
with  sea  water,  and  the  total  amount  of  salts  in- 
creases from  0.05  to  0.10%.  (Sims-ISWS) 
W77-04263 


USE  OF  SALINE  WATER  IN  AGRICULTURE. 
H.  CROP  GROWTH  AND  RESPONSE  TO  FER- 
TILIZER APPLICATION  UNDER  SALINE 
WATER  USE  IN  CULTIVATORS'  FIELDS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
R.  P.  Dhir,  A.  S.  Kolarkar,  and  S.  N.  Bhola. 
Annals  of  Arid  Zone,  Vol.  14,  No.  4,  p  277-284, 
December,  1975. 

Descriptors:  'Irrigation  practices,  'Nitrates, 
'Fertilizers,  'Saline  water,  'Crop  response,  Asia, 
Impaired  water  use,  Irrigation,  Irrigation  water, 
Water  utilization,  Agriculture,  Crop  production, 
Nitrogen,  Wells,  Arid  lands. 
Identifiers:  'India,  'Rajasthan(India). 

Highly  saline  and  sodic  waters  are  used  extensive- 
ly for  irrigation  in  the  arid  lands  of  Western 
Rajasthan.  Observations  were  made  over  a  two- 
year  period  at  several  sites  under  irrigation  with 
saline  water  from  dug  wells.  Results  indicate  a 
trend  of  deterioration  occurring  in  the  condition  of 
crops  as  the  salinity  of  soil  and  water  increased. 
The  addition  of  nitrates  improved  crop  production. 
To  investigate  further  the  beneficial  effect  of  the 
presence  of  nitrate,  crop  growth  in  relation  to 
salinity  and  nitrate  content  of  irrigation  waters  was 
plotted.  Results  indicate  that  nitrates  were  benefi- 
cial at  lower  levels  of  salinity,  but  not  effective  at 
higher  levels.  The  presence  of  naturally  occurring 
nitrate  in  irrigation  water  has  been  found  to  be 
beneficial;  where  waters  have  lower  values  of 
nitrate,  application  of  fertilizer  results  in  higher 
yields.  (See  also  W76-10168)  (Jamail-Arizona) 
W77-04311 


SALT-RESISTANT  CROPS  COMING, 

California  Univ.,  Davis.  Dept.  of  Plant  Nutrition. 
D.  W.  Rush,  J.  D.  Norlyn,  and  E.  Epstein. 
Crops  and  Soils,  Vol.  29,  No.  3,  p  7-9,  December, 
1976. 

Descriptors:  'Sea  water,  'Saline  water,  'Plant 
growth,  'Irrigation  water,  'Salt  tolerance, 
Nutrients,  Salinity,  Saline  water  systems,  Water 
types,  Salts,  Crops,  Irrigation,  Brackish  water, 
Barley,  Tomatoes,  Wheat,  Impaired  water  use. 

Most  plants  on  land  depend  on  fresh  water  for 
growth,  but  salinity  and  plant  life  are  not  neces- 
sarily incompatible.  Eleven  of  the  thirteen  mineral 
nutrients  needed  by  plants  are  present  in  seawater 
in  adequate  concentrations  for  growing  crops. 
Research  was  conducted  to  develop  crops  with  a 
higher  salt  tolerance  than  present  cultivated  varie- 
ties. Irrigation  water  used  contained  more  than  ten 
times  the  usually  accepted  limit  of  salt.  Only  a 
few,  less  than  ten  percent,  of  the  plants  tested  sur- 
vived. Those  that  did  were  planted  in  the  field  in 
loamy  sand  with  a  deep  profile  and  excellent  water 
penetration.  Because  of  this  soil  type  there  was  no 
visible  buildup  of  salt  even  after  six  months  of  sea- 
water  irrigation.  Plants  completed  their  life  cycles 
and  set  viable  seed  in  all  treatments,  even  those  ir- 
rigated with  undiluted  seawater.  Although  most 
experiments  were  conducted  on  barley,  wheat  and 
tomato  plants  were  also  included.  (Jamail-Arizona) 
W77-04312 


EFFECT  OF  INDOLE  ACETIC  ACID  PRESOAK- 
ING  OF  SEEDS  AND  THE  QUALITY  OF 
WATER  APPLIED  ON  LEVELS  OF  AMINO 
ACIDS  IN  ARACHIS  HYPOGEA, 

Rajasthan  Coll.  of  Agriculture,  Udaipur  (India). 
Dept.  of  Soil  Science  and  Agricultural  Chemistry. 
K.  L.  Totawat,  and  S.  N.  Saxena. 
Annals  of  Arid  Zone,  Vol.  14,  No.  4,  p.  302-307, 
December,  1976.  1  tab,  7ref. 

Descriptors:  'Seed  treatment,  'Amino  acids, 
'Plant  growth,  'Saline  water,  Seeds,  Acids, 
Boron,  Chromatography,  Salts,  Irrigation,  Irriga- 
tion water,  Irrigation  effects,  Electrical  con- 
ductance, Conductivity,  Alkaline  water,  Water 
quality. 

Identifiers:  'Indole  acetic  acid,  'Growth  regula- 
tors, 'Rajasthan(India). 

The  use  of  saline  irrigation  water  adversely  affects 
the  growth  and  composition  of  plants,  but  it  is 
used  in  some  areas  of  India  in  the  absence  of  any 
other  source  for  irrigation.  Little  is  known  about 
the  effect  of  growth  regulators  on  field  crops 
under  cultivation  in  areas  irrigated  by  saline  water. 
In  this  study  the  effect  of  presoaking  seeds  with 
indole  acetic  acid  was  evaluated:  plants  from 
Arachis  Hypogea  seeds  soaked  in  indole  acetic 
acid  were  grown  in  sandy  loam  soil,  and  levels  of 
amino  acids  in  the  leaves  and  stems  of  these 
plants,  grown  under  greenhouse  conditions,  and 
the  quality  of  water  were  determined  by  paper 
chromatography.  While  treatment  with  indole 
acetic  acid  depressed  the  levels  of  some  of  the 
amino  acids,  increasing  levels  of  electrical  conduc- 
tivity, sodium  adsorption  ratio,  and  boron  concen- 
tration in  water  tended  to  increase  the  amino  acid 
levels.  (Jamail-Arizona) 
W77-04318 


DESALINATION  OF  SOILS  OF  MENOFEYA 
GOVERNORATE  PUT  UNDER  TILE 
DRAINAGE, 

Ain  Shams  Univ.,  Cairo  (Egypt).  Dept.  of  Soils; 

and  Ain  Shams  Univ.,  Cairo  (Egypt).  Faculty  of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-04322 


LEACHING  OF  SALINE  SOILS  IN  MONOLITHS 
OF  IRAQ, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  2G. 

W77-04324 


THE  INFLUENCE  OF  SOH>  WARMING  WITH 
WASTE  HEATED  WATER  ON  SWEET  POTATO 
GROWTH,  DEVELOPMENT,  AND  ROOT 
QUALITY, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Hor- 
ticultural Science;  and  North  Carolina  State  Univ., 
Raleigh.  Dept.  of  Biological  and  Agricultural  En- 
gineering. 

D.  C.  Sanders,  W.  C.  Porter,  R.  W.  Skaggs,  and  D. 
M.  Scheirer. 

Article  submitted  to  Journal  of  Environmental 
Quality,  1975.  5  tab,  12  tab,  12  p.  6  ref.  OWRT  A- 
060-NC(5).  1 4-3 1  -0001-4033. 

Descriptors:  'Soil  temperature,  'Cooling  water, 
'Heated  water,  'Sweet  potatoes,  Productivity, 
Heat  transfer,  Horticultural  crops,  North 
Carolina,  Subsurface  irrigation. 
Identifiers:  'Soil  warming,  'Waste  heat,  Evapora- 
tive cooling. 

The  influence  of  soil  warming,  subirrigation, 
evaporative  cooling  irrigation  and  all  combinations 
of  these  environmental  modifications  were  evalu- 
ated on  the  growth,  development  and  root  quality 
of  2  cultivars  of  sweet  potato  (Ipomoea  battatas 
(L)  Lam.).  During  a  one  year  perliminary  study  the 
fresh  and  dry  weight  of  the  above  ground  plant 
material  was  increased  with  soil  warming.  The 
total  yield  of  roots  was  not  affected  by  soil  warm- 
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ine  Roots  tended  to  be  larger  when  soil  warming 
was  practiced.  The  intensity  of  root  epidermis 
color  was  reduced  with  soil  warming,  but  the  inter- 
nal color  was  improved.  Percent  dry  weight  and 
pH  of  the  roots  were  reduced  with  soil  warming. 
After  3  weeks  storage  internal  color  was  no  longer 
influenced  by  soil  warming,  but  pH  was  still  lower 
than  roots  from  non-warmed  soil.  Evaporative 
cooling  reduced  the  foliage  weight,  storage  root 
fresh  weight  and  total  weight  of  Jewel  but  not  of 
Copperskin  Jewel.  (Stewart-NC  State) 
W77-04395 

INVENTORY  OF  WASTE  WATER  PRODUC- 
TION AND  WASTE  WATER  RECLAMATION 
IN  CALIFORNIA  1973. 

California  Dept.  of  Water  Resources,  Sacramento. 
Water  Quality  Section.  „.  «  m 

For  primary  bibliographic  entry  see  Field  5D. 

W77-04558 

EFFECT  OF  WATER  QUALITY  AND  IRRIGA- 
TION FREQUENCY  ON  FARM  INCOME  IN 
THE  IMPERIAL  VALLEY,  . 

California   Univ.,   Davis.   Dept.    of   Agricultural 

Economics. 

J.  Noel,  C.  V.  Moore,  F.  Robinson,  and  J.  H. 

California  Agriculture,  Vol.  29,  No.  11,  p.  12-14, 
1975.  2  tab. 

Descriptors:  "Income,  'Irrigation,  *Saline  water, 
♦Irrigation  water,  "California,  Brackish  water, 
Salt  tolerance,  Water  quality,  Farm  prices,  Farm 
units,  Irrigation  programs,  Water  distribu- 
tion Applied),  Economics,  Model  studies, 
Agronomy,  Crop  response.  Farm  management, 
Leaching,  Soil  types.  . 

Identifiers:  "Irrigation  frequency,  "Imperial  Val- 
ley (Calif). 


In  a  study  undertaken  to  identify  the  effects  of  in- 
creasing salinity  and  changing  water  supply  on 
farm  net  revenue  and  cropping  patterns  in  the  Im- 
perial Valley  of  California,  a  linear  model  was 
developed  to  select  the  optimum  cropping  patterns 
and  irrigation  frequencies  to  maximize  net  farm  in- 
come under  variations  in  water  quantity  and  quali- 
ty. The  model  was  used  to  project  significant  shifts 
in  cropping  patterns  as  the  salt  content  of  irriga- 
tion water  increased.  A  substitution  effect  appears 
between  water  quality  and  the  quantity  of  water 
applied,  through  both  higher  leaching  fractions 
and  more  frequent  irrigation.  At  high  irrigation 
water  salinity   levels,  lighter  and  better-drained 
soils   maintain   their  productivity   and   therefore 
their  agrcultural  value  as  compared  with  heavy 
clay  soils.  Finally,  decreased  yields  and  higher  use 
per  acre  of  crops  planted  are  projected  to  have  a 
negative  effect  on  farm  incomes  in  the  Valley  as 
salt  content  of  the  Colorado  River  increases.  The 
experiment  from  which  the  model  was  developed 
utilized  first-order  crop  response  approximations 
in  which  six  different  water  salinity  levels  were 
tested  with  five  irrigation  frequencies  and  four 
soils.  (Harris-Wisconsin) 
W77-04566 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

LAND   USE   PLANNING:    IMPORTANT   TOOL 
FOR  CONTROLLING  WATER  DEMANDS, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  6D. 

W77-04173 


DEVELOPMENT  CAPABILITIES  MAPS, 
SOUTHEASTERN  NEW  ENGLAND.  WATER 
AND  RELATED  LANDS  STUDY. 

New  England  River  Basins  Commission,  Boston, 

Mass 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04206 


3E.  Conservation  In  Industry 

SUCROSE    REMOVAL    FROM    CANE    SUGAR 
MILL  WASTE  STREAMS  BY  ION  EXCHANGE 

Louisiana  Water  Resources  Research  Inst.,  Baton 
Rouge.  _.  . .  <r. 

For  primary  bibliographic  entry  see  Field  5D. 

W77 -04142 

ROLE  OF  THE  HEAT  STORAGE  WELL  IN  FU- 
TURE U.S.  ENERGY  SYSTEMS 

General  Electric  TEMPO,  Santa  Barbara,  Califor- 
nia, Center  for  Advanced  Studies. 
For  primary  bibliographic  entry  see  Field  4B. 

W77-04145 

ISSUES  AND  OPINIONS  ON  THE  SOCIAL,  EF- 
FECTS OF  WATER  ALLOCATION  FOR  COAL 
DEVELOPMENT  IN  THE  YELLOWSTONE 
RIVER  DRAINAGE, 

Montana  State  Univ.,  Bozeman. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-04146 

PROCESS  AND  ENVIRONMENTAL 

TECHNOLOGY  FOR  PRODUCING  SNG  AND 
LIQUID  FUELS, 

M.  R.  Beychok.  . 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-242  774, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Prepared  for  the  Environmental  Protection  Agen- 
cy, Robert  S.  Kerr  Environmental  Research 
Laboratory,  National  Environmental  Research 
Center,  Ada,  Oklahoma,  May  1975.  143  p,  14  fig, 
16  tab.  EPA-660/2-75-01 1,68-03-2136. 

Descriptors:  "Environmental  control,  "Coals,  Oil, 
"Oil  shales,  "Environmental  engineering, 
"Technology,  "Water  requirements,  "Industrial 
production,  "Natural  gas,  Coal  mine  wastes,  Air 
pollution,  Water  poUution,  Water  discharge. 
Identifiers:  "Substitute  natural  gas(SNO), 
"Liquified  natural  gas(LNG),  Liquidation, 
Gasification,  "Methanol,  Blowdowns,  Environ- 
mental quality,  Water  disposition. 


EFFECT     OK     INDUSTRIAL     ACTIVITY    < 

KIMk  kt  M)H  IN  I  HI  <  ENTRALURAJL, 
|<,r  primary  bibliographic  entry  "><*  !'<eM  *C. 
W77 -04258 

POTENTIAL  IMPAC-I  Ol  THE  DEVHJ 
MFNT  OF  LIGNITE   RESERVES  ON   WAT 

RESOUR4  l.SOK  l-ASI    IKXAS, 

Texas  A  and  M  Univ.,  College  Station   Dept 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Held  5b. 

W77 -04297 

WATER  POLLUTION  ABAIfcMl 

TECHNOLOGY,  CAPABILITIES  AND  CO! 
SELECTED  INDUSTRIES:  CATEGORY  29 
SULATION  FIBERGLASS. 

BatteUe  Memorial  Inst.,  Columbus.  Ohio 
For  primary  bibliographic  entry  see  Field  5G. 
W77-04300 

WATER  POLLUTION  ABATEM  T 

TECHNOLOGY,   CAPABILITIES  AND  CO  I 
SELECTED      LNDUSTRIES:      CATEGORY  < 
PAINT  AND  INK  FORMULATION  AND  PR 
INC 

BatteUe  Memorial  Inst.  Columbus,  Ohio 
For  primary  bibliographic  entry  see  Field  5G. 
W77 -04301 

WATER  POLLUTION  ABATE* 1 

TECHNOLOGY,  CAPABILITIES  AND  CC  S 
SELECTED  INDUSTRIES  CATEGORY  1 
DAIRY  PRODUCTS. 

BatteUe  Memorial  Inst.,  Columbus,  Ohio. 
For  primary  bibliographic  entry  see  Field  5G. 
W77-04302 

WATER  POLLUTION  ABATE*  < 

TECHNOLOGY,  CAPABILITIES  AND  C(  1 
SELECTED  INDUSTRIES:  LNDL  » 

CATEGORY  1A,  ORE  MINING  AND  MILL  j 

BatteUe  Memorial  Inst.,  Columbus,  Ohio 
For  primary  bibUographic  entry  see  Field  5G 
W77-04303 


The  report  explains  processes  and  technology  cur- 
rently available  for  (1)  producing  substitute  natural 
gas  (SNG)  from  coal,  crude  oil  and  naphta,  (2) 
transport  of  gas  supplies  in  the  form  of  liquified 
natural   gas   (LNG)   or   as   Uquid   methanol   and 
regasification  of  LNG,  (3)  the  conversion  of  coal 
into  low  sulfur  oil,  and  (4)  the  production  of  low- 
sulfur  oil  from  oil  shale.  Written  for  agencies  con- 
cerned with  environmental  regulations  for  indus- 
tries   producing    and    transportating    alternative 
energy    supplies,    environmental   factors   of   the 
process  technologies  are  emphasized  rather  than 
detailed    technical    design    factors.    Production 
technology  is  analyzed  to  determine  environmen- 
tal variables  such  as  heat  balances,  combustion, 
stack  gas  and  emissions,  and  water  balances,  in- 
cluding effluent  water  discharge  (blowdowns  and 
wastewater).  Key  environmental  factors  for  each 
technology  discussed  are:   (1)  SNG  from  LPG 
and/or  naphta-combustion  stack  gas,  C02  vent 
gas    and  effluent  water  discharges  (blowdowns 
and  wastewater);  (2)  SNG  from  coal-thermal  effi- 
ciency, S02  emissions  to  the  air,  water  consump- 
tion and  deposition,  mining  operations  and  sub- 
sequent land  reclamation;  (3)  SNG  from  crude  oil- 
thermal     efficiency,     water     consumption     and 
disposition,     and     S02     emissions;     (4)     LNG 
(Liquification  at  source)-thermal  efficiency;  (5) 
LNG  (Gasification  at  marketj-thermal  efficiency; 
(6)  methanol  fuel-large  fresh  water  usage  for  cool- 
ing; (7)  Uquid  fuels  from  oil  shale-S02,  NOx  and 
particulate    emissions,    water    requirement    and 
disposition,  spent  shale  disposal,  and  mining  im- 
pacts;   (8)    coal    liquification    and    gasification- 
specific  information  depends  on  the  technology 
used.  (Gentry-NC) 
W77 -04204 


WATER  POLLUTION  CONTROL  ACT  OF 
ECONOMIC  IMPACTS,  DIRECT  AND  *" 
LATTVE  INDUSTRY  IMPACTS. 

Development  Planning  and  Research  Asso  u 

Inc.,  Manhattan,  Kans. 

For  primary  bibUographic  entry  see  Field  5tj 

W77-04304 

CLOSED  LOOP  WATER  RECYCLING  SY 1 
SOLVES  WASTE  PROBLEM, 

Mogul  Corp.,  Chagrin  FaUs,  Ohio. 

For  primary  bibUographic  entry  see  Field  51 

W77-04453 

CONCENTRATION  OF  OILY  AND  I J 
WASTE  WATERS  USING  ULTRAFILTRl 
INORGANIC  MEMBRANES, 

For  primary  bibUographic  entry  see  Field  51  , 
W77-04454 

OXYGEN/ALKALI  DELIGND7ICATIOM 
KAMYR  DIGESTER  BLOWLFNE  CONS  I 
CY  --  A  STATUS  REPORT, 

Peterson  and  Son,  Moss  (Norway). 

For  primary  bibUographic  entry  see  Field  5  ■ 

W77 -04456 

BASIN  AGENCIES  AND  THE  FIGHT  A(l 
INDUSTRIAL  POLLUTION  (LES  AGEN*I 
BASSIN  ET  LA  LUTTE  CONTRE  LA  lj 
TION  INDUSTRIELLE), 

For  primary  bibUographic  entry  see  Field  5 
W77-04457 
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iMOVAL  OF  SULFATE  FROM  INDUSTRIAL 
ASTE  WATERS, 

immonwealth  Scientific  and  Industrial  Research 

ganization,  Belmont  (Australia).  Div.  of  Textile 

dustry. 

>r  primary  bibliographic  entry  see  Field  5D. 

77-04458 


Conservation  In  Agriculture 


RIGATION  WELL  EFFICIENCY, 

•biaska  Univ.,  Lincoln.  Inst,  of  Agriculture  and 

itural  Resources. 

r  primary  bibliographic  entry  see  Field  8B. 

77-04292 


UUNG  WATER  AVAILABLE  FOR  IRRIGA- 

ON. 

:braska  Univ.,  Lincoln.  Dept.  of  Agricultural 

gineenng. 

r  primary  bibliographic  entry  see  Field  4B. 

77-04293 


FLUENCE  OF  TEMPERATURE  REGIMES 
ID  WATER  STRESS  ON  THE  GERMINATION 
THREE  RANGE  GRASSES  AND  ITS  POSSI- 
E  ECOLOGICAL  SIGNIFICANCE  TO  A 
ORTGRASS  PRAHUE, 

lorado    State    Univ.,    Fort    Collins.    Natural 
source  Ecology  Lab. 

G.  Bokhari,  J.  S.  Singh,  and  F.  M.  Smith, 
lrnal  of  Applied  Ecology,  Vol.  12,  No.  1,  p  153- 
!,  April,  1975.  5  fig,  2  tab,  14  ref. 

scriptors:  *Range  grasses,  *Range  manage- 
nt,  *Germination,  *Soil  water,  *Soil  tempera- 
e,  Grama  grasses,  Wheatgrasses,  Grasses, 
:ds,  Plant  physiology,  Moisture  stress,  Stress, 
il  water  movement,  Evapotranspiration, 
)isture,  Soil  moisture,  Water  balance,  Soil- 
ter-plant  relationships,  Colorado, 
utifiers:  Pawnee  National  Grassland(Colo). 

e  influence  of  three  temperature  regimes  and 
'en  levels  of  soil  water  stress  in  each  tempera- 
e  regime  on  the  germination  of  three  grasses 
s  studied,  and  the  soil  temperature  and  water 
:ss  in  a  shortgrass  prairie  at  the  Pawnee  Na- 
nal  Grassland  were  analyzed  to  investigate 
ether  conditions  established  experimentally  as 
table  for  germination  actually  exist  in  nature, 
i  if  so,  for  how  long  and  how  often  within  a 
en  year.  Growth  chamber  experiments  were 
lducted  and  the  results  presented.  To  accom- 
iy  the  germination  experiments,  actual  mea- 
ements  of  soil  temperature  and  soil  water 
resen'ative  of  a  shortgrass  prairie  were  utilized 
examine  the  number  and  length  of  periods 
orable  for  germination  in  1972.  Three  species 
re  examined:  blue  grama,  buffalo  grass  and 
stem  wheatgrass.  Blue  grama  and  buffalo  grass 
ds  are  more  susceptible  to  low  temperature, 
:n  with  relatively  little  water  stress.  Western 
eatgrass  seeds  can  withstand  greater  water 
:ss  at  low  temperatures.  (Jamail-Arizona) 
7-04313 


UDIES  ON  THE  RATES  OF  WATER  USE  OF 
ARF  WHEAT  AND  THEIR  RELATIONSHIP 
TH  POTENTIAL  VALUES  BASED  ON  THE 
IMATOLOGICAL  APPROACH, 

)jab   Agricultural    Univ.,    Kapurthala   (India) 

e  Research  Station. 

N.  Shahi. 

lit  and  Soil,  Vol.  45,  No.  1,  p  57-63,  August, 

6- 2  fig,  3  tab,  8  ref. 

icriptors:  'Water  utilization,  *Consumptive 
.  Crop  response,  'Moisture  meters, 
imatology,  Asia,  Wheat,  Evapotranspiration, 
Mand  climates,  Meteorology,  Irrigation,  Irriga- 
i  water,  Irrigation  practices,  Irrigation  efficien- 
soil  moisture,  Moisture  content,  Root  zone, 
iporation,  Plant  growth. 


Field  studies  were  conducted  to  assess  consump- 
tive use  of  water  by  dwarf  wheat,  both  seasonal 
and  at  different  stages  of  crop  growth,  under 
semiarid  conditions  and  to  compare  the  results 
with  values  obtained  by  various  formulae  using 
meteorological  parameters.  Six  irrigations  were 
applied  during  the  growth  period.  The  first  was 
given  three  weeks  after  sowing  and  subsequent  ir- 
rigations when  about  50  percent  of  the  available 
soil  moisture  was  depleted.  Results  show  that  the 
daily  rate  of  water  use  by  wheat  was  quite  low  dur- 
ing the  early  part  of  growth,  gradually  increased 
up  to  ear  emergence  and  grain  development,  and 
declined  towards  maturity.  Potential  evapotrans- 
piration as  calculated  by  the  Thornthwaite  formula 
was  found  to  be  an  unreliable  estimate  for 
evapotranspiration.  Evaporation  from  the  U.S. 
open  pan  evaporimeter  gave  values  closer  to  ac- 
tual rates,  except  during  maturity.  Ramdas'  values 
were  not  close  to  actual  water  use  rates;  Penman's 
formula  gave  values  closer  to  the  field  water  use 
rates.  Consumptive  use  calculated  by  the  Blaney- 
Criddle  method  did  not  give  an  appropriate  esti- 
mate for  all  months  tested.  (Jamail-Arizona) 
W77-04314 


AN 


EFFICIENT 


DRIP         IRRIGATION 
TECHNIQUE, 

Indian  Agricultural  Research  Inst.,  Coimbatore. 

Regional  Station. 

K.  Shanmugham,  P.  C.  Meenakshisundaram,  and 

V.  Seshadri. 

Indian  Farming,  Vol.  26,  No.  1,  p.  15-17,  April 

1976. 

Descriptors:  'Irrigation  systems,  'Irrigation  effi- 
ciency, 'Water  costs,  Irrigation,  Flood  irrigation, 
Surface  irrigation,  Sprinkler  irrigation,  Seepage, 
Percolation,  Water  conservation,  Irrigation  prac- 
tices, Irrigation  water,  Impaired  water  use,  Saline 
water,  Crop  production,  Furrow  irrigation. 
Identifiers:  'Trickle  irrigation,  'Drip  irrigation. 

Economic  use  of  water  is  an  absolute  necessity  in 
areas  where  water  resources  are  scarce.  In  con- 
ventional flood  irrigation  through  open  channels, 
much  of  the  water  is  lost  by  seepage  and  percola- 
tion. The  efficiency  of  drip  or  trickle  irrigation  is 
discussed  and  evaluated.  Drip  irrigation  involves 
the  slow  release  of  water  in  drips  at  points  where 
plants  grow,  in  quantities  not  more  than  what  is  es- 
sentia] for  their  normal  growth.  Field  experiments 
were  conducted  in  India  to  compare  the  efficiency 
of  drip  irrigation  with  conventional  irrigation.  The 
results  showed  that  the  drip  method  of  irrigation 
was  more  advantageous  than  conventional  furrow 
irrigation.  The  advantages  include:  (1)  higher  yield 
with  less  water,  (2)  minimized  water  loss  through 
surface  evaporation  or  runoff,  (3)  checked  weed 
growth,  (4)  utilization  of  saline  water,  and  (5)  the 
method  can  be  used  in  poor  sandy  soils  and  in 
areas  of  uneven  topography.  Drip  irrigation  in  the 
Indian  experiment  cut  irrigation  and  fertilizer  cost 
by  one-half.  Once  installed,  the  drip  irrigation 
system  can  be  used  without  disturbance  for  at 
least  four  years.  (Jamail-Arizona) 
W77-04321 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


PUBLIC  INFORMATION  ON  WATER 
RESOURCES  IN  THE  LAKE  ERIE  TRIBUTARY 
BASIN  OF  NORTHERN  OHIO:  CONTENT  AND 
EXPOSURE, 

Ohio  State  Univ.,  Columbus.  School  of  Journal- 
ism. 

For  primary  bibliographic  entry  see  Field  6B. 
W77-04101 
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NEW  MEXICO  WATER  RESOURCES,  ASSESS- 
MENT FOR  PLANNTNG  PURPOSES. 

Bureau   of  Reclamation,   Amarillo,   Tex.   S   Re- 
gion.5. 

For  primary  bibliographic  entry  see  Field  6B 
W77-04112 


ARH>  BASIN  MANAGEMENT  MODEL  WITH 
CONCURRENT  QUALITY  AND  FLOW  CON- 
STRAINTS-PHASE U, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2A 
W77-04147 


WATER  RESOURCES  RESEARCH  IN  THE 
LOWER  COLORADO  RIVER  BASIN,  1972-1976, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
E.  N.  Cooper,  D.  K.  Lyon,  K.  L.  DeCook,  K. 
Foster,  and  C.  Scherer. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  487, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Completion  Report,  August  1976.  186  p,  2  fig 
OWRT  X-151(No.  5262X1). 

Descriptors:  'Colorado  River  basin, 

'Bibliographies,  Information  exchange,  Informa- 
tion retrieval,  Research  and  development,  Water 
resources  development. 

Identifiers:  'Lower  Colorado  River,  Technology 
transfer,  Information  dissemination. 

Current  and  recent  research  (1972-1976)  concern- 
ing water  resources  in  the  Lower  Colorado  River 
Basin  is  abstracted  and  compiled  into  a  bibliog- 
raphy of  283  references.  Data  were  gathered  by 
contacting  research  personnel  and  requesting  in- 
formation via  questionnaire.  The  report  is  indexed 
by  principal  investigator,  keyword  and  funding 
source.  In  addition,  the  project  descriptions  are 
contained  in  a  computerized  data  file  and  easily 
accessed  by  contacting  the  Office  of  Arid  Lands 
Studies,  University  of  Arizona,  Tucson,  AZ.  The 
information  can  be  retrieved  by  keyword,  prin- 
cipal investigator,  state,  funding  source  and  geo- 
graphic location. 
W77-04148 


ANALYZING     THE     MARGINAL     COST     OF 
WATER  SUPPLY, 

International  Labour         Office,         Geneva 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  6B. 

W77-04170 


LEGAL  ASPECTS  OF  LAND  USE  REGULA- 
TION OF  LAKE  SHORELANDS  BY  STATE  AND 
LOCAL  GOVERNMENTS  FOR  THE  PROTEC- 
TION OF  LAKES, 

Texas  Univ.  at  Austin.  Center  for  Research  in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04175 


OPTIMIZATION   MODEL   FOR   THE   DESIGN 
OF  URBAN  FLOOD-CONTROL  SYSTEMS, 

Texas  Univ.  at  Austin.  Center  for  Research  in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2E 

W77-04179 


THE  NATIONAL  FLOOD  INSURANCE  PRO- 
GRAM--A  MODEL  ORDINANCE  FOR  IMPLE- 
MENTATION OF  ITS  LAND  MANAGEMENT 
CRITERIA, 

Florida  Univ.,  Gainesville.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6F. 
W77-04186 


AN    ANALYSIS    OF    THE    INTERNATIONAL 
GREAT  LAKES  LEVELS,  BOARD  REPORT  ON 


Field  4-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A— Control  Of  Water  On  The  Surface 


REGULATION  OF  GREAT  LAKES  WATER 
LEVELS.  HYDROLOGY, 

Wisconsin  Univ.,  Madison.  Inst,  for  Environmen- 
tal Studies.  „ 
For  primary  bibliographic  entry  see  Field  ZH. 

W77-04191 

WORKSHOP  REPORT  INTEGRATING  WATER 
QUALITY  AND  WATER  AND  LAND 
RESOURCES  PLANNING. 

For  primary  bibliographic  entry  see  Field  6B. 

W77 -04202 

SYMPOSIUM,  THE  FUTURE  OF  CHESAPEAKE 

RAY 

For  primary  bibliographic  entry  see  Field  6G. 
W77-04203 

CONNECTICUT  RIVER  BASIN,  SUPPLEMEN- 
TAL STUDY,  NEW  HAMPSHIRE,  VERMONT, 
MASS.  AND  CONN.  THE  RIVER'S  REACH. 
PHASE  II.  LAND  USE  CHANGES  IN  SELECTED 
FLOOD  PLAINS,  . 

Economic  Research  Service,  Broomall,  Pa. 
R.  J.  Glass,  and  J.  Wenderoth. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-246  803, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Final  Report.  July  1975.  22  p,  7  tab,  2  append. 
CRSS-NERBC  2.1B,  NERBC  2.1B. 

Descriptors:  "Land  use,  *Flood  plain,  ♦Non-struc- 
tural alternatives,  *  Agriculture,  *Forests, 
♦Grasslands,  *Water  resource  development, 
♦Massachusetts,  Flood  control,  Dams,  Reser- 
voirs Zoning,  Flood  insurance,  Flood  proofing. 
Identifiers:  "Connecticut  River,  'Flood  plain 
management,  'Westfield  River,  *MiU  River,  Stan- 
dard Project  Flood. 


Land    use    changes    with    special    emphasis    on 
agricultural  lands  in  the  flood  plains  of  the  Con- 
necticut, Westfield  and  Mill  Rivers  in  Franklin, 
Hampshire  and  Hampden  Counties,  Mass.  were 
examined.  A  sampling  technique  was  used  to  com- 
pute 1952  and  1972  land  use  acreage  m  flood  plains 
as  defined  by  the  Standard  Project  Flood  for  the 
Connecticut  and  Westfield  Rivers  and  by  the  100- 
year  flood  for  Mill  River.  Land  use  categories 
were   agricultural,   urban,    water   and   wetlands, 
forest  and  abandoned  land.  In  the  total  area,  urban 
and  forest  land  use  increased  in  acreage  from  1952 
to  1972  while  the  other  three  declined.  Structural 
flood  plain  management  measures  (dry-bed  reser- 
voirs and  dikes  were  considered)  would  not  have 
much  effect  on  current  agricultural  land  use.  Non- 
structural alternatives  discussed  included  flood 
damage  insurance,  flood  proofing,  relocation  of 
buildings   and   land  use   regulation.   Agncultural 
land  forest  and  grasslands  are  compatible  with  the 
flood  plain  and  provide  valuable  storage  capacity. 
Decline  in  agricultural  acreage  resulted  from  com- 
petition  for   land,   the   changing   technology   of 
agricultural    production,    inter-regional   competi- 
tion   competition  for  human  resources,  and  high 
property    taxes.    Policies    which    restrict    urban 
development  in  flood  plains  or  make  it  more  costly 
will  have  the  tendency  of  reducing  land  competi- 
tion, and  therefore  create  a  situation  more  desira- 
ble for  extensive  land  uses.  (Gentry-NC) 
W77-04205 

DEVELOPMENT  CAPABILITIES  MAPS 
SOUTHEASTERN  NEW  ENGLAND.  WATER 
AND  RELATED  LANDS  STUDY. 

New  England  River  Basins  Commission,  Boston, 

For  primary  bibliographic  entry  see  Field  7C. 
W77-04206 

FIOOD  PLAIN  INFORMATION:  MARICOPA 
COUNTY  ARIZONA,  VOLUME  III,  SKUNK 
CREEK  REPORT.     . 

Army  Engineer  District,  Los  Angeles,  Cant. 


Prepared  for  Maricopa  County  and  Flood  Control 
District  of  Maricopa  County,  March  1965.  32  p,  4 
fig,  1 3  plates ,  3  append ,  1 0  ref 

Descriptors:  'Arizona,  'Floods,  'Flood  profiles, 
•Flood  plains,  Design  flood,  Storms,  Cloudbursts 
Flood  frequency.  Peak  discharge,  Non-structural 
alternatives,  Flood  plain  zoning,  Building  codes, 
Channel  improvement. 

Identifiers:  Maricopa  County(AZ)  Skunk 
Creek(AZ),  *  50-year  flood,  *  100-year  flood,  Stan- 
dard Project  Flood. 

Skunk  Creek  flows  through  an  area  that  is  desert- 
land  with  some  agricultural  use  as  the  area  has  not 
yet  experienced  the  development  that  has  oc- 
curred to  the  south  and  the  east.  However,  with  an 
improved     Black     Canyon     Highway     reaching 
completion,    it    is    expected    that    pressure    for 
development  of   the  area   will   increase.   Skunk 
Creek,  which  is  the  principal  tributary  of  the  New 
River,  rises  in  the  New  River  Mountains  about  35 
mi  north  of  Phoenix  and  flows  southwestward. 
The  stream  drains  140  sq  mi,  101  sq  mi  of  which  is 
upstream  from  the  lower  limit  of  the  study  area_ 
The  natural  channel  of  Skunk  Creek  is  shaUow  and 
not  well  defined.  The  width  of  the  flood  plain  is  up 
to  4  000  ft  in  places  and  has  a  depth  of  1 1  tt  in 
some  locations.  General  winter  storms,  general 
summer    storms    and    local    thunderstorms    can 
produce  flooding  in  this  area.  In  the  Phoe™*  f^3 
floods  occurred  10  times  between  1921  and  1963, 
the  most  severe  being  the  1954  flood  in  the  Queen 
Creek  area.  In  a  Standard  Project  Flood   a  peak 
discharge  of  55,000  cubic  feet  per  second  is  ex- 
pected at  the  lower  limit  of  the  study  area.  The  In- 
termediate Regional  Flood  would  have  a  discharge 
of  24  000  cfs.  Information  in  the  form  of  maps  and 
profiles  is  given  on  the  limits  of  the  SPF,  IRF  and 
50-year  magnitude  floods.  No  flood  control  works 
are  in  this  area  and  no  floodplain  zoning  regula- 
tions are  in  effect.  A  limited  amount  of  channel  im- 
provement has  been  undertaken.  In  this  report 
guidelines  for  reducing  future  flood  damages  are 
given.  (Smith-North  Carolina) 
W77-04210 


FLOOD     PLAIN     INFORMATION:     HOCKING 
RIVER,  ATHENS,  OHIO. 

Army  Engineer  District,  Huntington,  W.Va 
Prepared  for  State  of  Ohio,  Department  of  Natural 
Resources.  January  1972.  39  p,  13  fig,  13  plates,  7 
tab. 

Descriptors:  'Ohio,  'Floods,  'Flood  profiles 
'Flood  plains,  Streamflow  forecasting,  Flood 
data  Peak  discharge,  Channel  improvements, 
Non-structural  alternatives,  Control  structures. 
Identifiers:  'Hocking  River(OH),  Athens(OH), 
Nelsonville(OH). 


This  report  concerns  flood  conditions  along  8.2 
miles  of  the  Hocking  River  which  flows  southeast- 
erly through  Athens  at  an  average  slope  of  2  ft  per 
mile.  It  drains  950  sq  mi  above  the  study  area  Con- 
siderable development  of  the  University  of  Ohio 
and  residential  development  have  encroached  on 
the  floodplain.  Pressure  to  develop  increases. 
Most  floods  occur  during  the  winter  and  spring 
months  or  are  caused  by  intense  summer  thun- 
derstorms. Duration  of  flooding  is  relatively  long 
due  to  large  drainage  areas  upstream,  flat  gradient 
in  the  study  area  and  the  fact  that  tributary 
streams  reach  peak  discharges  and  stages  at  ap- 
proximately the  same  time  as  the  main  stream 
flow  Hazardous  conditions  result  from  nigh 
velocities  of  6  ft/sec  in  channel,  deep  flows  and 
prolonged  period  of  flooding.  Flood  damage 
prevention  measures  include  channel  improve- 
ments (straightening,  realining  and  enlarging  the 
channel),  raising  of  floodplain  land  and  adoption 
of  limited  floodplain  regulations.  The  greatest 
flood  occurred  in  1907.  Peak  discharge  was  50,000 
cubic  feet  per  second.  Damage  in  a  1964  flood  was 
$610  000.  Peak  discharges  of  46,000  cfs  for  an  In- 
termediate Regional  Flood  (IRF)  and  103  500  cfs 
for  a  Standard  Project  Flood  (SPF)  would  cause 


extensive  damage.  The  IRF  would  rise  to  peak  i 
56  hours  and  last  67  hours  above  bankf  uU  capac 
ty  while  the  SPF  would  rise  in  55  hours  and  U*t8 
hours  This  report  is  intended  to  aid  in  a  fhxjdplai 
management  program  using  land  use  plaoauf 
building  codes  and  zoning  regulations  iSaizmai 
North  Carolina) 
W77-0421 1 

FLOOD  PLAIN   INFORMATION:   LITTLE  Al 
KANSAS      RIVER      AND      BLACK      KETTI 
CREEK,  HALSTEAD,  KANSAS. 
Army  Engineer  District,  Tulsa,  Okla 
Prepared  for  the  City  of  Halstead,  KA„  June  W, 
32  p,  9  fig,  11  plates,  5  tab. 

Descriptors:  'Kansas,  'Floods,  'River  foreca 
ing  'Flood  profiles,  'Hood  damage,  'Flo 
plains  'Non-structural  alternatives,  Floodwat- 
Flood  flow,  River  flow,  Streamflow  forecastii 
Historic  floods,  Flood  data,  Peak  discharge,  FV 
duration.  Obstruction  to  flow,  Levee. 
Identifiers:  Standard  Project  Flood,  Intermedi 
regional  flood,  Halstead(KA),  'Little  Arkan 
RiveriKA),  'Black  Kettle  Creek(KA). 

Halstead  (population  1 ,700)  is  a  center  for  fa 
supplies  and  services.  The  town  is  expected 
continue  to  grow.   Black   Kettle  Creek    wit! 
drainage  area  of  43  sq  mi,  is  a  tributary  of  the  1 
tie  Arkansas  River,  drainage  area  888  sq  mi. 
stream  valleys  are  relatively  flat  and  wide  and 
combined  flood  plain  width  of  the  two  stres 
averages  2  miles.  Most  flood  producing  sto: 
occur  in  this  basin  during  April  through  S 
tember.  Seven  major  floods  have  occurred  si 
1904    the   largest  in    1951    caused   consider, 
damage  in  Halstead  and  left  many  people  ho 
less  In  1973  another  major  flood  inundated  the 
tire  business  section  and  many  houses.  In  an  Ir 
mediate  Regional  Flood  (DXF)  peak  discharge 
about  53,000  cubic  feet  per  second  are  expecte.  i 
each  stream.  In  a  Standard  Project  Flood  (S 
peak  discharges  of  about  87,000  cfs  are  predic 
Water  velocities  varying  from  2.3  to  5.1  tuse  i 
the  main  channel  and  1.7  to  2.9  ft/sec  in  the  o  • 
bank  areas  can  be  expected  on  the  Little  Arka  I 
River  in  a  DIF.  In  a  SPF  velocities  of  2  5  tc 
ft/sec  are  predicted  in  the  mam  channel  wi  3 
maximum  of  3.5  ft/sec  overbank    Velocme ■: 
Black  Kettle  Creek  are  lower.  Flooding  is 
peeled  to  last  60  hours  in  an  IRF  and  72  hours  , 
SPF  Eight  bridges  over  Little  Arkansas  Rivet 
5  over  Black  Kettle  Creek  are  obstructive  to  I 
the  IRF  and  SPF.  Presently  no  flood  control  l 
jects  are  located  in  the  basin  which  would  a  . 
floods  of  the  magnitude  shown  in  this  report. 
Corps  of  Engineers  has  proposed  a  plan i  to  i 
struct  about  4  miles  of  levees  around  Hal: . 
which  would  provide  protection  against  the  t 
Alternatives    for    flood    plain    management  i 
discussed.  (Smith-NC) 
W77-04212 


FLOOD  PLAIN  INFORMATION:  ML 
PLATTE,  NEBRASKA;  NORTH  PLATTE  Rll 
AND  SOUTH  PLATTE  RTVER. 

Army  Engineer  District,  Omaha,  Nebr. 
Prepared  for  City  of  North  Platte  and  Neb  I 
Natural  Resources  Commission,  June  19 li-  L  < 
fig,  14  plates,  6  tab. 

Descriptors:    'Hoods,    'Flood   profiles,   J 
plains,    'Control    structures,    'Nebraska,    ' 
flow   Streamflow  forecasting,  Flood  forecc  i 
Peak' discharge,  Snowmelt,  Levee,  Reservou 
Identifiers:    'North    Platte    R^NB), 
Platte    RivertNB),    North   Platte(NBK   Stai 
Project  Flood,  Intermediate  Regional  Flood. 

Land  in  the  floodplains  of  this  study  area  i>  j 
residential  and  commercial  developments, 
primarily  agricultural  at  present.  There  is  pr ' 
to  continue  developing  in  flood  prone  are.* 
large  floods  are  possible.  At  the  confluence 
North    and    South    Platte    Rivers,    about 
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theast  of  North  Platte,  NB,  the  combined 
inage  areas  of  the  rivers  is  59,200  sq  mi.  Most 
[he  city  lies  between  the  rivers  and  almost  all  of 
subject  to  flooding  which  can  last  for  several 
|s.  The  floodplains  of  the  rivers  vary  from  5,500 
3,100  ft  in  width.  There  is  higher  ground  suita- 
for  development;  the  city  originated  on  the 
dplain  and  has  continued  to  grow  there.  It  is 
ected  that  floodplains  will  continue  to  be  en- 
ached  upon  unless  control  measures  are  im- 
ed.  Heavy  rains  combined  with  snowmelt,  or 
wmelt  alone,  can  cause  flooding.  Peak  flows 
erally  occur  in  March  through  October.  No 
ird  of  floods  exist  for  North  Platte,  but  gaging 
ards  indicate  that  the  estimated  7,000  cubic 
ec  capacity  of  the  channel  of  the  North  Platte 
er  has  been  exceeded  numerous  times.  The 
XX)  to  30,000  cfs  capacity  of  the  South  Platte 
er  has  been  exceeded  only  once.  In  an  Inter- 
liate  Regional  Flood,  peak  discharges  of  13,500 
60,000  cfs  are  predicted  on  the  North  Platte 
South  Platte  Rivers,  respectively.  In  a  Stan- 
i  Project  Flood,  peak  discharges  of  35,400  and 
XX)  cfs  are  anticipated  for  the  2  rivers.  Four 
[ges  in  the  area  will  obstruct  flood  flows, 
ervoirs  on  both  rivers  reduce  flood  waters,  and 
:es  in  the  area  provide  some  protection.  (Smith- 
th  Carolina) 
7-04213 


X)D  PLAIN  INFORMATION:  SIOUX  CITY, 
VA,  VOLUME  I,  PERRY  CREEK, 

ly  Engineer  District,  Omaha,  Nebr. 
?ared  for  the  Iowa  Natural  Resources  Council 
the  City  of  Sioux  City,  October  1973.  40  p,  18 
11  plates,  7  tab. 

criptors:  'Floods,  *Flood  plains,  'Channel  im- 
/ements,  *Non-structura]  alternatives, 
annels,  'Flood  profiles,  'Iowa,  Land  use, 
k  discharges,  Control  structures,  Flow  charac- 
itics. 

itifiers:  Sioux  City(IA),  'Perry  Creek(IA), 
)d  plain  management  program,  'Hanford 
sk(IA),  Sunnybrook  Creek(IA),  Riprap, 
iming  walls. 

portion  of  Sioux  City  covered  by  this  report  is 
ect  to  flooding  from  6.5  miles  of  Perry  Creek, 
butary  of  the  Missouri  River,  and  two  tributa- 

Hanford  Creek  and  Sunnybrook  Creek. 
)d  plains  average  1800  feet  wide.  Land  uses  in 
flood  plains,  which  are  80%  developed,  are 
mercial,  residential  and  agricultural  with  rising 
sure  to  develop.  Intermittent  stretches  of  the 
i  channel  of  Perry  Creek  have  been 
ghtened  upstream  from  an  underground  con- 
which  covers  about  3000  feet.  Channel  banks 
:  been  stabilized  with  riprap  or  retaining  walls, 
lomintnt  cause  of  flooding  is  heavy  rainfall 
ng  May  through  September.  Floods  peak  in 
it  4  hours  and  rarely  last  more  than  12  hours. 
My  bridges  may  cause  obstructions  to  flood 

The  Corps  of  Engineers  has  developed  a  plan 
nprovements  consisting  of  a  system  of  dams, 
rvoirs  and  downstream  channel  modifications, 
lood  regulations  now  exist;  however,  the  Soil 
servation  Service  has  developed  a  watershed 
t  plan.  The  most  damaging  flood,  on  July  7 
,  had  a  discharge  of  9,600  cubic  feet  per 
nd.  An  Intermediate  Regional  Flood  (IRF)  and 
dard  Project  Flood  (SPF)  have  estimated 
laF«es  of  20,000  cfs  and  39,200  cfs  respective- 
'hich  would  create  extensive  damages  and 
1  hazards.  This  report  furnishes  suitable  bases 

identifying     flood      damaging      reduction 
nques   needed   to   develop    a    Flood    Plain 
agement  Program.  (Salzman-North  Carolina) 
■04214 


Descriptors:  'Nevada,  'Floods,  'Flood  profiles, 
'Flood  plains,  Flash  flood,  Streamflow  forecast- 
ing, Maximum  probable  flood,  Cloudbursts,  Flood 
data,  Peak  discharge,  Flood  damage,  Stream  ero- 
sion, Deposition(Sediments),  Erosion  control. 
Identifiers:  'Steamboat  Creek(NV),  Galena 
Creek(NV),  'Bailey  Canyon  Creek(NV),  Steam- 
boat Valley(NV),  Pleasant  Valley(NV),  Standard 
Project  Flood,  Intermediate  Regional  Flood. 

In  the  floodplains  of  this  study  area,  land  is 
primarily  used  for  cattle  ranching  and  production 
of  livestock  feed,  though  there  are  scattered  rural 
residences.  Some  subdivision-type  development 
has  taken  place  in  Pleasant  Valley  and  along 
Bailey  Canyon  Creeks,  which  drain  19.5  and  15.9 
sq  mi,  respectively,  and  are  tributaries  of  Steam- 
boat Creek  which  drains  83.8  sq  mi  at  the  lower 
limit  of  the  study  area.  Floods  occur  October 
through  March  after  prolonged  heavy  rain  and  dur- 
ing summer  months  after  a  cloudburst.  Several 
floods  in  the  1950s  and  1960s  are  thought  to  have 
been  very  severe,  though  actual  flood  records  are 
very  limited.  Peak  recorded  discharge  on  Steam- 
boat Creek  is  1,000  cubic  ft/sec  in  1963  and  3,670 
cfs  on  Galena  Creek.  Damages  to  agricultural 
lands  and  deposition  of  silt  has  been  a  problem  in 
some  locations.  In  an  Intermediate  Regional  Flood 
peak  discharges  of  8,100  cfs,  6,000  cfs  and  4,600 
cfs  are  predicted  on  Steamboat,  Galena  and  Baily 
Canyon  Creeks,  respectively,  along  with  water 
velocities  of  8  ft/sec  on  Steamboat  Creek,  15  ft/sec 
on  Galena  Creek  and  12  ft/sec  on  Bailey  Canyon 
Creek.  Floods  would  rise  to  peak  in  1  to  5  hours 
and  remain  at  critical  stage  up  to  10  hours.  In  a 
Standard  Project  Flood,  peak  discharges  of  15,500 
cfs,  1 1 ,500  cfs  and  6,200  cfs  are  anticipated  on  the 
three  creeks,  respectively.  Almost  all  of  the  12 
bridges  across  these  streams  would  be  obstructive 
to  major  flood  flows.  No  flood  control  projects 
have  been  undertaken  in  this  area,  but  the  Soil 
Conservation  Service  has  undertaken  some 
watershed  protection  projects.  There  are  no  flood- 
plain  zoning  regulations.  (Smith-North  Carolina) 
W77-04215 


OD  PLAIN  INFORMATION:  STEAMBOAT 
™„AND  TRIBUTARIES,  STEAMBOAT 
PLEASANT  VALLEYS,  NEVADA. 

y  Engineer  District,  Sacramento,  Calif, 
ared  for  Regional  Planning  Commission  of 
'.Sparks,  and  Washoe  County,  June  1972.  40 
fig,  22  plates,  6  tab. 


FLOOD  PLAIN  INFORMATION:  SAND  AND 
COTTONWOOD  CREEKS  AND  THE  LOWER 
KAWEAH  RIVER,  VISALIA,  CALDJORNIA. 

Army  Engineer  District,  Sacramento,  Calif. 
Prepared  for  Tulare  County,  May  1972.  66  p,  48 
fig,  60  plates,  8  tab. 

Descriptors:  'Floods,  'Flood  plains,  Floodwater, 
'Flood  data,  'Flood  profiles,  Dams,  Runoff, 
Flood  forecasting,  Storms,  Historic  floods,  Flood 
frequency,  Flood  stages,  Peak  discharge,  Flow 
characteristics,  Frail  lands,  Snowmelt,  Channels, 
Flood  plain  zoning,  Reservoirs,  'Calfornia. 
Identifiers:  Visalia(CA),  Tulare  County(CA), 
'Lower  Kaweah  River(CA),  'Sand  Creek(CA), 
'Cottonwood  Creek(CA),  Exeter(CA), 

Woodlake(CA),  Farmers ville(C A),  Standard  Pro- 
ject Flood,  Intermediate  Regional  Flood,  Friant- 
Kern  Canal. 

The  Lower  Kaweah  River  system  (drainage  area 
1 ,300  sq  mi)  consists  of  St.  Johns  River  and  these 
creeks:  Camerson,  Cross,  Deep,  Mill,  Outside, 
Packwood,  Antelope,  Cottonwood,  Elbow,  Mehr- 
ten,  Sand  and  Yokohl.  Diversions,  channel  per- 
colation and  evaporation  completely  dissipate 
stream  flow  under  normal  runoff  conditions.  Only 
during  major  floods  do  flows  reach  Tulare 
Lakebed,  terminus  of  flow  from  the  study  area  in 
Northwest  Tulare  County,  a  highly  developed 
agricultural  region  with  light  industrial,  commer- 
cial development  in  the  vicinities  of  Visalia, 
Woodlake,  Exeter,  and  Farmersville.  Flooding  has 
resulted  from  prolonged  heavy  rainfall  in 
November  through  April,  snowmelt  in  April 
through  June,  and  thunderstorms  in  late  spring  to 
early  fall.  The  worst  flood  since  1862  occurred  in 
December  1955  when  126,000  acres  were  inun- 
dated. Terminus  Dam  (Lake  Kaweah)  completed 
in  1962,  has  been  effective  in  reducing  flood  flows 
and  flood  damage  (estimated  damage  prevention  - 


$37,000,000).  An  Intermediate  Regional  Flood  will 
have  a  peak  discharge  of  25,000  cubic  feet  per 
second  on  Lower  Kaweah  River  near  McKays 
Point,  channel  velocities  of  5-14  ft/sec  and  over- 
bank  velocities  of  2-6  ft.  Critical  stage  will  be 
about  65  hrs.  The  Standard  Project  Flood  will  have 
a  peak  discharge  of  39,000  cfs,  a  critical  stage  of  73 
hrs  and  will  subject  the  entire  study  area  to  flood 
waters.  Obstructions  to  flow  include  vegetation, 
floatable  materials,  bridges  and  culverts,  and  the 
Friant-Kern  Canal  where  small  siphon  structures 
cannot  carry  flood  flows,  causing  inundation  of 
adjacent  areas.  Tulare  County  has  a  Flood  Plain 
Zoning  Ordinance  which  has  not  been  imple- 
mented. (Henley-North  Carolina) 
W77-04216 


SPECIAL  FLOOD  HAZARD  INFORMATION 
REPORT:  BETZ  ROAD  DITCH,  CITY  OF  BEL- 
LEVUE,  NEBRASKA. 

Army  Engineer  District,  Omaha,  Nebr. 
Prepared  for  City  of  Bellevue,  Nebraska,  and  the 
State  of  Nebraska,  June  1972.  11  p,  2  fig,  2  plates 
2  tab. 

Descriptors:  'Floods,  'Flood  plains,  'Flood 
profiles,  'Nebraska,  Flash  flood,  Overflow, 
Streamflow  forecasting,  Flood  data,  Peak 
discharge,  Flood  peak. 

Identifiers:  Bellevue(NB),  Betz  Road  Ditch(NB), 
Standard  Project  Flood,  Intermediate  Regional 
Flood,  Papillion  Creek(NB). 

Betz  Road  Ditch,  which  drains  1.8  sq  mi  in 
northwest  Bellevue,  NB,  is  a  left  bank  tributary  of 
Papillion  Creek.  The  channel  slopes  at  49  ft/mi  and 
varies  from  20  ft  wide  and  6  ft  deep  near  the  up- 
stream limits  to  80  ft  wide  and  19  ft  deep  at  the 
downstream  limit.  The  channel  banks  have  been 
raised  above  the  floodplain  level  in  some  locations 
by  excavation  material  from  the  ditch.  There  is 
some  residential  and  commercial  development  in 
the  floodplain,  but  much  of  the  floodplain  is  un- 
developed agricultural  land  or  pasture.  Flooding  in 
the  past  has  been  caused  by  heavy  local  storms 
which  produce  flash  floods,  and  urbanization  has 
increased  this  threat  because  of  the  increase  in  im- 
pervious surfaces.  Floods  in  1967  and  1971  did 
some  damage  to  automobiles,  roads,  and  at  least 
one  person  was  drowned.  In  the  event  of  an  Inter- 
mediate Regional  Flood  and  Standard  Project 
Flood,  peak  discharges  of  2680  and  6100  cubic 
ft/sec  are  predicted,  respectively.  According  to  the 
map  with  this  report,  some  built-up  area  would  be 
subject  to  flooding  in  these  large  floods.  Also, 
some  bridges  and  culverts  would  be  obstructive  to 
flow.  (Smith-NC) 
W77-04217 


SPECIAL  FLOOD  HAZARD  INFORMATION 
REPORT:  NORTH  FORK  BIG  NEMAHA  RIVER 
AND  TOWN  BRANCH,  TECUMSEH, 
NEBRASKA. 

Army  Engineer  District,  Kansas  City,  Kans. 
Prepared  for  City  of  Tecumseh,  NB.,  June  1972. 
11  p,  4  fig,  3  plates. 

Descriptors:  'Floods,  'Streaflow  forescating, 
'Flood  plains,  'Nebraska,  Maximum  probable 
flood,  Flood  profiles,  Flood  data,  Peak  discharge, 
Flood  peak,  Channel  improvement. 
Identifiers:  'North  Fork  Big  Nemaha  River(NB), 
'Town  Branch(NB),  Tecumseh(NB),  Standard 
Project  Flood,  Intermediate  Regional  Flood. 

The  North  Fork  Big  Nemaha  River  drains  about 
325  sq  mi  above  Tecumseh,  NB.  The  river,  which 
slopes  at  4  ft/mi  through  the  city,  has  a  flood  plain 
which  is  about  3/4  mile  wide.  Town  Branch,  a 
tributary,  drains  about  5.3  sq  mi  and  also  flows 
through  the  city.  Many  floods  have  been  recorded 
since  1853,  the  largest  occurring  in  1941  when 
floodwaters  were  reported  to  have  been  8  ft  deep. 
A  definite  flood  hazard  still  exists  since  only  chan- 
nel improvements  have  been  made  on  the  North 
Fork  Big  Nemaha  River.  It  is  estimated  that  a  peak 


25 


Field  4-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A— Control  Of  Water  On  The  Surface 


discharge  on  this  river  would  be  64, 000  cubic 
ft/sec  (Us)  in  an  Intermediate  Regional  Hood  and 
118.000  cfs  in  a  Standard  Project  Flood  while 
discharges  on  Town  Branch  would  be  4,200  cfs 
and  6,870  cfs,  respectively,  in  the  two  floods. 
Water  velocities  would  average  1 .5  to  3  ft/sec  in  an 
Intermediate  Regional  Flood  and  2  to i  3.5  ft/sec  in  a 
Standard  Project  Flood.  Future  floods  would 
reach  levels  higher  than  any  previously  ex- 
perienced in  business  and  residential  areas. 
(Smith-NC) 
W77-04218 

SPECIAL  FLOOD  HAZARD  INFORMATION 
REPORT:  SOUTH  BRANCH  WEST  FORK  BIG 
BLUE  RIVER,  HASTINGS,  NEBRASKA. 

Army  Engineer  District,  Kansas  City,  Kans 
Prepared  for  the  City  of  Hastings  and  Adams 
County,  NB.,  March  1973.  16  p,  2  fig,  4  plates. 

Descriptors:  'Nebraska,  'Floods.  "Erosion, 
•Historic  floods,  *Flood  plains,  Regional  flood, 
Streamflow  forecasting,  Maximum  probable 
flood.  Flood  profiles,  Peak  discharge. 
Identifiers:  Standard  Project  Flood,  Intermediate 
Regional  Flood,  Hastings(NB),  'South  Branch 
West  Fork  Big  Plue  River(NB),  *West  Fork  Big 
Blue  River(NB),  Lake  Heartwell(NB). 


Originating  about  4  miles  northwest  of  the  city  of 
Hastings,  the  South  Branch  West  Fork  Big  Blue 
River  flows  southeast  and  easterly  through  Lake 
Hastings  directly  north  of  the  city,  then  eastward 
to  its  confluence  with  West  Fork  Big  Blue  River. 
The  flood  plain  averages  800  ft  in  width  and  the 
streambed  slopes  at  an  average  of  8  ft  per  mile 
Flooding  in  Hastings  has  occurred  frequently  but 
only  minor  damages  have  occurred  due  to  lack  ot 
concentrated  flood  plain  development.  However, 
development  has  encroached  more  and  more  on 
flood  plains  and  flooding  is  becoming  more  ot  a 
problem.  During  an  Intermediate  Regional  Flood 
(IRF)  peak  discharges  of  6,300  cubic  ft/sec  and 
2  500  cfs  are  predicted  for  West  Fork  Big  Blue 
River  and   South   Branch  West  Fork   Big  Blue 
River    respectively.  During  a  Standard  Project 
Flood  (SPF)  peak  discharges  of  19,000  cfs  and 
7  600  cfs  are   anticipated  on  the  two  streams, 
respectively.  Water  velocities  during  the  smaller 
event  would  average  5  to  8  ft/sec,  while  in  the 
larger  flood  velocities  of  8  to  12  ft/sec  can  be  ex- 
pected. During  both  of  these  events  the  earth  filled 
Lake  Hastings  dam  would  be  overtopped    This 
could  cause  erosion  which  could  lead  to  failure  ot 
the       structure       and      hazardous      conditions 
downstream  from  it.  A  large  map  with  a  contour 
interval  of  5  ft  shows  portions  of  the  study  area 
which   will   be   affected   by   the   IRF  and   SPF. 
(Smith-NC) 
W77-04219 

SPECIAL  FLOOD  HAZARD  INFORMATION 
REPORT:  REPUBLICAN  RIVER  AND 
CROOKED  CREEK,  RED  CLOUD,  NEBRASKA. 

Army  Engineer  District,  Kansas  City .  Karis^ 
Prepared  for  The  City  of  Red  Cloud,  Nebraska, 
October  1971.  20  p,  4  fig,  4  plates. 

Descriptors:  'Nebraska,  'Floods,  'Overland 
flow  'Flood  profiles,  'Historic  floods,  'Flood 
plains,  Streamflow  forecasting,  Peak  discharge. 
Flood  peak,  Reservoirs. 

Identifiers:  Standard  Project  Flood,  Intermediate 
Regional  Flood,  'Republican  River(NB), 
'Crooked  Creek(NB),  Red  Cloud(NB). 

Built-up  areas  of  Red  Cloud,  Nebraska  are  subject 
to  flooding  from  Crooked  Creek  with  a  drainage 
area  of  about  30  sq  mi,  and  Republican  River 
which  drains  almost  25,000  sq  mi  with  about 
22  000  sq  mi  above  Red  Cloud.  Flood  plains  range 
from  an  average  of  800  ft  wide  for  Crooked  Creek 
and  10,000  ft  wide  for  Republican  River,  the 
Republican  River  has  flooded  Red  Cloud  many 
times,  the  largest  flood  being  in  1935  prior _to the 
completion  of  Harlan  County  Lake  in  1952  some 


49  miles  upstream.  Damage  was  not  extensive  in 
that  event  because  of  the  absence  of  concentrated 
development  and  ample  warning  time.  Six  Bureau 
of  Reclamation  reservoirs  provide  backup  storage 
for  Harlan  County  Lake.  In  an  Intermediate  Re- 
gional Flood  (IRF)  peak  discharges  of  6,000  cubic 
feet  per  second  (cfs)  and  30,000  cfs  are  predicted 
for  Crooked  Creek  and  Republican  River,  respec- 
tively During  a  Standard  Project  Flood  (SPF) 
discharges  of  15.100  cfs  and  143,000  cfs  are  pre- 
dicted, respectively.  Large  sections  of  land  would 
be  covered  by  sheet  flow  averaging  1-2  feet  deep 
for  the  IRF,  2-3  feet  deep  for  the  SPF.  Some 
bridges  in  the  area  would  be  obstructive  to  flow 
During  the  IRF  velocities  of  waters  would  be  2  to  5 
ft/sec  and  during  the  SPF  velocities  would  be  4  to 
8  ft/sec.  (^mith-NC) 
W77-04220 

WATER    RESOURCES   OF   SOUTH-CENTRAL 

Ge'oKaV  Survey,  Rolls.  Mo.  Water  Resources 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04223 

WATER  RESOURCES  DATA  FOR  PENNSYL- 
VANIA WATER  YEAR  1975 -VOLUME  2. 
SUSQUEHANNA      AND      POTOMAC      RIVER 

BASINS.  ^  D  U/o,„r 

Geological     Survey,     Hamsburg,     Pa.     Water 

Resources  Div 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04228 


For  primary  bibliographic  entry  see  Field  7B. 
W77 -04245 

THE    BIG    THOMPSON    FLOOD   OF    \Wt  I 
COLORADO,  r  j 

Geophysical  R  and  D  Corp.,  Fort  Collins  Colo. 
For  primary  bibliographic  entry  see  Field  ZE. 

W77 -04247 


TWO 

OPIO 


WATER  RESOURCES  OF  THE  BIG  FORK 
RIVER  WATERSHED,  NORTH-CENTRAL  MIN- 
NESOTA, ..  w.  ...  .  r 
Geological  Survey,  Grand  Rapids,  Minn.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  7G. 
W77 -04233 

WATER  RESOURCES  OF  THE  BIGHORN 
BASIN,  NORTHWESTERN  WYOMING, 

Geological     Survey,     Cheyenne,     Wyo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04235 

TIME  OF  TRAVEL  OF  SOLUTES  IN  MISSISSIP- 
PI RIVER  FROM  THE  ARKANSAS-LOUISIANA 
STATE  LINE  TO  PLAQUEMINE,  LOUISIANA, 

Geological    Survey,    Baton    Rouge,    La.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5FJ. 

W77-04241 

WATER  RESOURCES  DATA  FOR  PENNSYL- 
VANIA WATER  YEAR  1975-VOLUME  1. 
DELAWARE  RIVER  BASIN. 

Geological     Survey,     Hamsburg,     Pa.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04242 


PREDICTING    RUNOFF     INITIATM* 
UNDER    FIELD    CONDITIONS    IN    IKOF 
(HAWAIL  SOILS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agronomy  i 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-04252 

MANNING'S  ROUGHNESS  FOR  ARTIF1CI 
GRASSES. 

Ecole     Polytechnique     Federale     de 
(Switzerland).  Laboratoire  d'Hydrauhque. 
W  H.Graf,  and  V.H.Chhun.  . 

Journal  of  the  Irrigation  and  Drainage  Diyis., 
American  Society  of  Civil  Engineers,  Vol  1 
No  IR4,  Proceedings  Paper  12603,  p  413-4 
December  1976.  8  fig,  2  tab,  9  ref ,  2  append. 

Descriptors:  'Grasses,  'Chan* 

♦Roughness(Hydrauhc),    Roughness    coefficu 
Reynolds  number.  Hydraulic  properties,  Hydi 
lies,  Laboratory  tests,  Testing,  Equations. 
Identifiers:  'Artificial  grasses.  Hydraulic  lab. 
tories.  Manning  formula. 

Roughness  of  three  types  of  artificial  grass  war 
vestigated.  Artificial  grass  consists  of  a  matt 
that  simulates  the  soil  surface  where  group- 
grass  are  fixed  in  longitudinal  and  radial  rows, 
experiments  were  conducted  in  rectangular 
triangular  laboratory  flumes.  The  following  . 
elusions  can  be  drawn:  The  n-value  was  foun  I 
be   dependent   on   the   flow   depth   and  on  -• 
Reynolds  number  at  low  range  of  depths.  IB- 
value  was  shown  to  be  independent  of  the    ' 
parameters  at  a  high  range  of  depths.  The  com  I 
roughness    coefficient    values    for    the    hit 
discharges  were  n  =  0.032,  n  =  0.027,  and 
0  020  for  the  different  artificial  grasses,  the'  ■ 
values  are  in  good  agreement  with  the  expem  i 
tal  results  for  'real1  grass  found  in  the  literatu  i 
may  be  concluded,  therefore,  that  artificial  | 
will  be  a  useful  material  when  simulating  gra 
the  hydraulic  laboratory.  (Lee-ISWS) 
W77-04255 

ESTIMATION     OF    THE     PARAMETERS* 
CATASTROPHIC  MUDFLOWS  IN  THE  BA 
OF  THE  LESSER  AND  GREATER  ALMAT1 
RIVERS,  _.  ...,, 

For  primary  bibliographic  entry  see  Field  ZJ. 

W77 -04257 

EFFECT     OF     INDUSTRIAL     ACTIVITY! 
RIVER  RUNOFF  IN  THE  CENTRAL  URAL 

For  primary  bibliographic  entry  see  Field  4L. 

W77-04258 


WATER  RESOURCES  DATA  FOR  PENNSYL- 
VANIA, WATER  YEAR  1975-VOLUME  3  OHIO 
RIVER  AND  ST.  LAWRENCE  RIVER  BASINS. 

Geological     Survey,     Harrisburg,     Pa.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7L. 

W77-04243 

FLOOD  STUDIES  REPORT. 

For  primary  bibliographic  entry  see  Field  2A. 

W77-04244 

ARIZONA  LAND  USE  EXPERIMENT, 

Arizona  Resources  Information  System,  Phoenix. 


MORPHOMETRY  AND  FLOODS  IN  rf  I 
DRAINAGE  BASINS  SUBJECT  TO  DIV  i 
HYDROGEOMORPHIC  CONTROLS,         -j 

Texas     Univ.,     Austin.     Dept.     of     Geo 
Sciences.  .,  ,c 

For  primary  bibliographic  entry  see  Field  Zt 
W77-04265 

SEDIMENT  YIELD-RUNOFF-DRAINAGE  1 
RELATIONSHIPS  IN  THE  UNITED  STAJ1 
Agricultural    Research    Service.    Oxford,  u 
Sedimentation  Lab.  ,J 

For  primary  bibliographic  entry  see  Field  U 
W77-04272 
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OWER  PROBABILITY  DENSITY  FUNC- 

te  of  Hydraulics  and  Hydrology,  Poondi 

imary  bibliographic  entry  see  Field  2E. 
4276 


■iTIGATION  INTO  METHODS  FOR 
LOPING  A  PHYSICAL  ANALYSIS  FOR 
UATING  INSTREAM  FLOW  NEEDS, 

ngton  State  Univ.,  Pullman.  Dept.  of  Civil 

ivironmental  Engineering. 

imary  bibliographic  entry  see  Field  2E. 

4296 


LINATION    OF   SOILS    OF    MENOFEYA 

RNORATE         PUT         UNDER         TILE 

VAGE, 

liams  Univ.,  Cairo  (Egypt).  Dept.  of  Soils; 

in  Shams  Univ.,  Cairo  (Egypt).  Faculty  of 

ilture. 

imary  bibliographic  entry  see  Field  2G. 

4322 


HING  OF  SALINE  SOILS  IN  MONOLITHS 
AQ, 

Univ.,  Giza  (Egypt).  Dept.  of  Soils, 
imary  bibliographic  entry  see  Field  2G. 

4324 


rS  OF  IMPORTERS  AND  DEVELOPERS 
\TER:  DENVER  V  FULTON  IRRIGATING 
I  COMPANY, 

unary  bibliographic  entry  see  Field  6E. 
4348 


EG  REE  OF  EFFECTIVENESS  OF  INTER- 
NAL LAW  AS  REGARDS  INTERNA- 
lL  RIVERS, 

an  Embassy,  Hague  (Netherlands), 
mary  bibliographic  entry  see  Field  6E. 
»354 


LOOD  PLAIN  ZONING  EXPERIENCE  IN 
REAT  LAKE  STATES, 

i  Univ.,  Gainesville.  School  of  Law. 
mary  bibliographic  entry  see  Field  6E 
1364 


[SON    DIVERSION    UNIT    IRRIGATION 
:CT:     PROSPECTS     AND     PROBLEMS, 

mary  bibliographic  entry  see  Field  6E 
1365 


fULL  FORD  DAM  AND  RESERVOIR, 
UDO  RIVER,  TEXAS;  REVISION  OF 
)  CONTROL  REGULATIONS. 

Tient  of  Defense,  Washington,  D.C. 
■nary  bibliographic  entry  see  Field  6E 
369 


>  CONTROL  REGULATIONS. 

>f  Engineers,  Washington,  D.C. 
Register,  Vol  41,  No  97,  p  20400-06  (May 
i)7p,6tab. 


tors 
'oir 


"Flood      control,       *Regulation, 
storage,  "Water  manage- 

pplied),  "Administrative  agencies,  Federal 
nent.  Dams,  Reservoirs,  Navigation, 
Runoff,  Data  collections,  Project  planning, 
entation,  Reservoir  releases,  Safety,  Mul- 
rpose  reservoirs,  Reservoir  operation, 
res,  Hydrologic  data,  River  forecasting, 
logical  data. 

:rs:  'Administrative  regulations,  *FWPCA 
nentsof  1972. 


The  Corps  of  Engineers  has  promulgated  regula- 
tions prescribing  the  policy  and  procedures 
governing  the  use  of  storage  allocated  for  flood 
control  or  navigation  at  all  reservoirs  constructed 
with  federal  funds.  These  regulations  are  not  ap- 
plicable to  projects  owned  and  operated  by  the 
Corps  of  Engineers,  the  International  Boundary 
and  Water  Commission,  the  United  States  and 
Mexico,  or  those  under  the  jurisdiction  of  the 
Columbia  River  treaty.  A  summary  of  comments 
on  the  regulations  from  interested  parties  is  in- 
cluded and  procedures  are  specified  for  project 
owners  for  all  phases  of  the  project.  The  Corps  of 
Engineers  retains  the  authority  to  prescribe  regula- 
tion of  flood  control  or  navigation  storage  space 
on  an  emergency  basis  without  the  request  of  the 
project  owner.  Requirements  are  specified  for  the 
water  control  plan  and  manual,  the  water  control 
agreement,  hydrometeorological  instrumentation, 
and  project  safety.  Tables  of  pertinent  project  data 
are  included  for  the  projects  subject  to  the  regula- 
tions and  contain  the  following  information:  pro- 
ject name,  stream,  county  and  state,  storage  space 
to  be  reserved  in  both  exclusive  and  multiple-pur- 
pose projects,  the  project  owner,  and  the  authoriz- 
ing legislation.  (Capehart-Florida) 
W77-04371 


FACTORS     AFFECTING     FOREST     PRODUC- 
TION ON  ORGANIC  SOILS, 

North  Carolina   State   Univ.,   Raleigh.   Dept.   of 

Forestry. 

T.  E.  Maki. 

In:    Histosols:    Their   Characteristics,    Use,    and 

Classification,  Ch.  10,  p.  119-136,  1974   5  tab    15 

ref.  OWRT  B-094-NC(2),  14-34-0001-6107. 

Descriptors:         *Forests,         "Organic         soils, 
"Productivity,   "Drainage,   "Forest  management! 
Water    table,    Soil    physical    properties,    North 
Carolina,  Bogs. 
Identifiers:  Pocosins,  "Pocosin  ecosystems. 

In  major  wood-producing  countries  throughout  the 
world,  organic  soils  occupy  extensive  areas  within 
the  4  billion  ha  classed  as  predominantly  forest 
land.  With  continuing  decrease  in  land  available 
for  wood  production,  foresters  have  intensified 
their  exploration  of  the  possibilities  of  forest 
management  on  organic  soils  which  in  the  existing 
'undisturbed'  state  are  generally  submarginal  for 
growing  usable  wood  on  an  economic  scale.  The 
pocosins  or  raised  bogs  of  eastern  North  Carolina 
fall  into  this  submarginal  category,  and  the  31.6- 
thousand-ha  Hofmann  Forest  in  Jones  and  Onslow 
counties  is  represnetative  of  soil,  vegetation,  and 
hydrologic  characteristics,  as  well  as  of  forest 
management  problems  of  pocosins  ecosystems. 
Experience  encountered  in  tests  of  forest  manage- 
ment practices  on  organic  soils  and  results  of  some 
research  on  the  Hofmann  Forest  are  described. 
Special  emphasis  is  given  to  drainage,  water  table 
behavior,  pocosin  vegetation,  soil  properties,  and 
growth  of  pines  in  response  to  site  preparation  and 
amelioration.  Changes  in  the  pocosin  environment 
as  a  result  of  forest  management  practices  are 
postulated.  (Stewart-NC  State) 
W77-04387 


A    SENSIBLE    ALTERNATIVE    TO    STREAM 
CHANNELIZATION, 

North  Carolina  Univ.  at  Charlotte.  Dept.  of  Geog- 
raphy and  Earth  Science. 
E.  A.  Keller,  and  E.  K.  Hoffman. 
Public  Works,  Oct.  1976,  3  p.  OWRT  B-089-NC(2) 
14-34-0001-6103. 

Descriptors:  "Channel  morphology,  "Channel  im- 
provement, "Geomorphology,  Drainage  engineer- 
ing, Bank  stability,  Stream  improvement,  Stream 
stabilization,  Channel  erosion,  "North  Carolina. 
Identifiers:  "Channel  restoration,  "Fluvial 
process,  Fluvial  geomorphology.  Stream  align- 
ment, Channelization,  Mecklenburg  County(NC), 
Charlotte(NC). 


In  Mecklenburg  County,  North  Carlina  a  program 
of  stream  restoration  is  being  use  as  an  alternative 
to  traditional  stream  channelization.  Stream 
restoration  is  the  process  of  altering  urban  stream 
channels  so  their  behavior  is  similar  to  natural 
streams,  while  providing  some  measure  of  flood 
prevention  or  control  and  producing  a  positive 
esthetic  experience.  Stream  channel  restoration  on 
urban  streams  involves  removal  of  urban  trash, 
extensive  growth  of  small  trees  and  brush,  and 
removal  of  large  trees  that  have  fallen  into  the 
stream  channel.  It  involves  neither  straightening  or 
enlarging  the  bottom  of  the  stream  channel  nor 
removal  of  all  trees  along  the  banks.  To  the  contra- 
ry, as  many  trees  as  possible  are  left.  The  root 
systems  of  established  trees  help  to  cntrol  erosion 
and  increase  the  esthetic  quality  of  the  stream 
bank  environment.  On  stream  bends,  the  inside  of 
the  bend  is  sloped  to  a  three  to  one  (or  less)  angle. 
This  facilitates  the  development  of  a  sandbar  on 
the  inside  of  the  bend  as  is  found  in  natural  stream 
channels.  The  outside  of  bends  may  be  riprapped 
where  absolute  bank  stability  is  required.  In  most 
cases,  however,  the  stream  bank  is  sloped  and 
planted  in  grass  for  stabilization.  (Stewart-NC 
State) 
W77-04388 


SILVICULTURAL      ASPECTS      OF      FOREST 
DRAINAGE, 

North  Carolina   State   Univ.,   Raleigh.   Dept.   of 

Forestry. 

T.  E.  Maki. 

Paper  presented  at  International  Symposium  on 

forest  Drainage,  Finland,  Sept.  2-6,  1974.  27  p    2 

tab,  27 ref.  OWRT  B-094-NC(l),  14-34-0001-6107. 

Descriptors:  Forests,  "Productivity,  "Soil 
moisture,  "Organic  soils,  Water  table,  Fertiliza- 
tion, Hydrologic  systems,  "Drainage,  "Forest 
management,  Conifers,  Forest  soils,  Coniferous 
forests,  Land  development. 
Identifiers:  "Forest  drainage. 

When  one  adds  the  loss  of  forest  land  from 
developments  to  that  being  cleared  for  the  needed 
increases  in  food  production  and  that  which  is 
being  set  aside  for  open  space  and  wilderness,  it  is 
easy  to  see  why  future  wood  requirements  must  be 
produced  not  only  from  a  smaller  land  base,  but 
also  from  soils  that  are  likely  to  average  lower  than 
heretofore  in  native  potential  for  the  production  of 
wood.  Within  the  past  quarter  century,  these 
developments  and  circumstances  have  provided 
the  impetus  to  foresters  for  intensifying  their  ef- 
forts toward  improving  the  forest  production  on 
those  wetlands  which  have  proven  sub-marginal 
for  growing  trees  to  any  specified  size  and  condi- 
tion of  merchantability.  Drainage  of  these  lands 
has  been  considered  as  the  first  essential  step  to 
establish  or  restore  viable  forest  production  on 
them.  Those  wetlands  comprised  mainly  of  or- 
ganic soils  are  discussed.  Only  silvicultural  aspects 
relating  to  coniferous  species  were  considered. 
(Stewart-NC  State) 
W77-04390 


MIDDLE  FORK  BAYOU  D'ARBONNE  RESER- 
VOIR PROJECT,  CLAIBORNE  PARISH,  LOUI- 
SIANA: A  FEASIBILITY  AND  SOCIAL  IMPACT 
STUDY, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Agricultural  Sciences  and  Rural  Development. 
For  primary  bibliographic  entry  see  Field  6B 

W77-04562 


A    GUIDE    FOR    THEIR 
AND        CONTROL        IN 


AQUATIC    PLANTS 

IDENTIFICATION 

PENNSYLVANIA, 

Pennsylvania     Water     Resources     Coordinating 

Committee,  Harrisburg. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04570 
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Field  4-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A— Control  Of  Water  On  The  Surface 


RESPONSE  OF  AEROBIC  COMMUNITY 
METABOLISM  TO  CHEMICAL  TREATMENT 
OF  AQUATIC  MACROPHYTES, 

Virginia  Polytechnic  Inst,  and  State  Univ., 
Blacksburg.  Dept.  of  Fisheries  and  Wildlife 
Sciences.  ..*** 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04576 

4B.  Groundwater  Management 


APPLICATION  OF  ENVIRONMENTAL  TRITI- 
UM IN  THE  MEASUREMENT  OF  RECHARGE 
AND  AQUIFER  PARAMETERS  IN  A  SEMI- 
ARID  LIMESTONE  TERRAIN, 

New  Mexico  Inst,  of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F. 

W77-04106 


NEW  MEXICO  WATER  RESOURCES,  ASSESS- 
MENT FOR  PLANNING  PURPOSES. 

Bureau   of   Reclamation,   Amarillo,  Tex.   S   Re- 
gion.?. 
For  primary  bibliographic  entry  see  Field  6B. 

W77-04112 


MONITORING     GROUNDWATER     QUALITY: 
ECONOMIC  FRAMEWORK  AND  PRINCIPLES, 

General  Electric  Co.,  Santa  Barbara,  Calif.  Center 

for  Advanced  Studies. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04113 


WELL  LOGGING  MANUAL. 

Scientific  Software  Corp.,  Denver,  Colo. 
For  primary  bibliographic  entry  see  Field  8G. 

W77-04115 


LEACHATE  DAMAGE  ASSESSMENT,  CASE 
STUDY  OF  THE  PEOPLES  AVENUE  SOLID 
WASTE  DISPOSAL  SITE  IN  ROCKFORD,  IL- 
LINOIS, _  . 
Environmental  Protection  Agency,  Cincinnati, 
Ohio.  Office  of  Solid  Waste  Management  Pro- 
grams. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-04122 

THE  BACTERIOLOGICAL  EXAMINATION  OF 
GROUNDWATER  SOURCES  IN  BETUL  DIS- 
TRICT, MADHYA  PRADESH,  INDIA, 

E.L.C.  Water  Development  Project,  Betul  (India). 
For  primary  bibliographic  entry  see  Field  5B. 

W77-04123 

GROUND  WATER  RESOURCES  OF  THE 
BEDROCK  AQUIFERS  OF  THE  DENVER 
BASIN  COLORADO, 

Colorado  Dept.  of  Natural  Resources,  Denver. 
Div.  of  Water  Resources,  Planning  and  Investiga- 

,ionS-  ,   •  r-    1J1C 

For  primary  bibliographic  entry  see  Field  2F. 
W77-04126 


A  NOTE  ON  AN  IN  SITU  GROUNDWATER 
SAMPLING  PROCEDURE, 

Nebraska     Univ.,     Lincoln.     Div.     of     Natural 

Resources,  Conservation  and  Survey. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04127 

THE  IMPACT  OF  INTENSIVE  APPLICATION 
OF  PESTICIDES  AND  FERTILIZERS  ON  UN- 
DERGROUND WATER  RECHARGE  AREAS 
WHICH    MAY    CONTRIBUTE   TO   DRINKING 


WATER        SUPPLIES.        A        PRELIMINARY 
REVIEW, 

Environmental   Protection  Agency,   Washington, 

D.  C.  Office  of  Toxic  Substances. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04128 


EVALUATING  WELL  CONSTRUCTION, 

Agricultural    Research    Service,    Beltville, 
Agricultural  Engineering  Research  Div. 
For  primary  bibliographic  entry  see  Field  8B. 
W77-04131 


Md. 


WELL  CONSTRUCTION  AND  WATER  QUALI- 
TY, 

Agricultural    Research    Service,    Beltsville,    Md. 
Agricultural  Engineering  Research  Div. 
For  primary  bibliographic  entry  see  Field  5G. 

W77-04132 

USING      UNCONFORMITIES      TO      LOCATE 
WELLS, 

National  Water  Well  Association,  Worthington, 

For  primary  bibliographic  entry  see  Field  8E. 
W77-04133 


GENERATION  OF  LEACHATE  FROM  LAND- 
FILLS AND  ITS  SUBSURFACE  MOVEMENT, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Harrisburg.    Bureau   of   Water  Quality   Manage- 
ment. 
For  primary  bibliographic  entry  see  Field  5B. 

W77-04134 


SYSTEM     PREVENTS     LEACHATE     FORMA- 
TION. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04136 


SUMMARY  OF  SELECTED  COURT  CASE  IN 
WATER  CONSERVATION  AND  GROUND- 
WATER LITIGATION, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04139 


HYDROGEOLOGIC  STUDY,  NEW  HORIZONS 
SUBDIVISION,  CARROLL  COUNTY,  MARY- 
LAND, 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
Water  Resources  Administration. 
C.  A.  Wheeler,  J.  W.  Vukovich,  and  J.  O. 
Neighbours. 

Maryland  Water  Resource  Investigation,  Water 
Permits  Section,  May  18,  1976.  p  23,  9  fig,  2  ap- 
pend. 

Descriptors:  *Water  wells,  'Water  pollution, 
♦  Septic  tanks,  *Groundwater, 

'Fractures(Geology),  On-site  investigations, 
Wastewater  treatment,  Water  distribu- 
tion(Applied),  'Maryland. 

Identifiers:  'Groundwater  movement,  Septic  tank 
pollution.  Failing  septic  tank  systems.  New 
Horizons  Subdivision,  Carroll  County(Maryland). 

The  hydrogeologic  study  at  the  New  Horizons 
subdivisions  was  designed  to  provide  in  formation 
concerning  the  contamination  of  individual  water 
wells.  This  necessitated  an  investigation  of  the 
physical  environment  and  its  interrelationship  with 
the  wells  and  wastewater  disposal  systems.  The 
results  of  the  study  demonstrated:  (1)  The  move- 
ment of  groundwater  in  the  area  is  complex  and 
controlled  largely  by  fractures  and  erosional  fea- 
tures of  the  underlying  rock.  Because  of  this 
wastewater  from  septic  systems  is  able  to  move 
easily  toward  wells  with  little  chance  for  attenua- 
tion of  contaminants.  (2)  There  is  an  unresolved 
question  with  respect  to  the  effectiveness  of  the 


length  of  casing  used  to  construct  many  o 
wells  (3)  Failing  septic  systems,  in  conjua 
with  relatively  small  lot  sizes  are  the  f* 
cause  of  the  degradation  of  ground  water* 
Alternatives  for  the  solution  of  the  pre1 
order  of  desirability  are  (1)  The  use  of  in_ 
wastewater  disposal  systems  should  be  di 
tinued  and  replaced  by  a  centralized  wa"^ 
treatment  facility.  <2)  Proceed  with  the  c 
tion  of  a  central  water  distribution  sy«_. 
Replace  existing  contaminated  wells  wilh 
which  utilize  substantially  longer  casing!.  0 
NWWAJ 
W77-O4140 


ROLE  OF  THE  HEAT  STORAGE  WELL  I 
TURE  U.S.  ENERGY  SYSTEMS, 

General  Electric  TEMPO,  Santa  Barbara,  C 
nia,  Center  for  Advanced  Studies 
C.  F.  Meyer,  W.  Hausz,  B.  L.  Ayres,  andH. 
Ingram.  .       .  M 

Available  from  the  National  Technical  Inf  it 
tion  Service,  Springfield,  VA  22161  as  PB-2fl| 
Pnce  codes:  A09  in  paper  copy,  AO!  in  micrdl 
Final  Technical  Completion  Report  GE76TN1 
December  1976.  175  p.  27  fig,  15  tab.  VM 
OWRTC-5205(4210)(5)andC-6265(5223K2).« 

Descriptors:  'Thermal  power]! 

♦Undergrounds  storage,  "Heat  transm  a 
•Heating,  'Pollution  abatement.  Fuels,  E  g 
Energy  loss,  Energy  conversion,  Energy  bfj 
Heat  flow,  Heated  water,  Pipelines,  Wells,  I 
tion  wells.  Water  storage,  Groundwater  4 
ment.  Flow  profiles,  Environmental  contr<  4 
pollution,  Thermal  pollution,  Waste  heat,  C J 
water,  Electric  power  plants,  Electric  pov  I 
dustry,  Utilities,  Public  utilities,  Institution* 
straints,  Financing,  Costs,  Joint  costs,  Cos  a 
parisons,  economic  feasibility. 
Identifiers:  'Thermal  energy  storage,  *ll 
conservation,  Uses  of  heat. 

The  Heat  Storage  Well  svstem  concept  is  fc  II 

have  the  potential  to  decrease  U.S.  energ  a 

sumption   10  to    15   percent   while   subsua 

reducing  water  and  air  pollution.  Energy  to  I  a 

served  is  principally  that  now  wasted  in  gen  a 

electricity  and  in  burning  fossil  fuels  for  a 

heating.  Results  of  a  study  of  technical,  eco  a 

institutional,  environmental,  and  legal  asps' 

implementation  are  reported.  Joint  produc  u 

power  and  heat  with  gas  turbines  and  at  lar  a 

tral  coal-fired  plants  is  analyzed.  Costs  t« 

production,  with  heat  storage,  are  comp;  1 

separate   costs   of   generating   heat   on-si  a 

purchasing  electricity.  Water  heated  as  ele  a 

is  generated  is  injected  via  Heat  Storage  Wf  D 

aquifers  where  it  is  stored  to  be  withdri 

needed  to  meet  seasonal  heat  loads.  About  p 

cent  heat  recovery  is  expected.  Producing  h  I 

power  jointly  with  a  gas  turbine  and  heat-rea 

system  with  heat  storage  is  compared  to  sea 

product  systems  and  found  to  cost  25  perc  1 

and  to  consume  35  percent  less  fuel.  Ele  ic 

and  heat  can  be  produced  jointly  and  tran* 

as  far  as  125  miles  (200  km)  from  a  central  a 

a  cost  about  equal  to  separate-product  cos  « 

an  energy  saving  of  16  percent.  Regulatory  * 

tions  governing  utilities  do  not  yet  regard  a 

conservation  as  an  important  consideratj 

practices  are  changing.  Municipal  utilities,  a 

community  desires  such  as  converting  froir  li 

gas  to  coal,  and  with  ability  to  finance  mora 

than  investor-owned  utilities  by  bonds  arB 

tion,  are  most  likely  to  first  implement  tl* 

Storage  Well  system  concept. 

W77-04145 

GROUND-WATER  RESOURCES  OF  1 
WHITE  RIVER  JUNCTION  AREA,  VERl*  J 

Geological  Survey,  Montpeher,  Vt.  » 
Resources  Div.  .   h 

A.  L.  Hodges,  Jr,  D.  Butterfield,  and  J.  W.  P 
Vermont  Agency  of  Environmental  Conse" 
Montpelier,  Department  of  Water  Re  I 
1976.  27  p,  1 1  fig,  3  plates,  3  tab,  5  ref. 
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scriptors:  *Groundwater  resources,  *Test 
lis,  *Water  supply,  *Aquifer  characteristics, 
ermont.  Observation  wells,  Pumping,  Water 
Id,  Water  quality,  Groundwater  recharge, 
drogeology,  Transmissivity,  Specific  capacity, 
nning,  Well  data, 
ntifiers:  Windsor  County(VT). 

tudy  of  the  groundwater  resources  of  the  White 
■er  Junction  area,  Windsor  County,  Vermont, 
s  begun  in  1969  to  provide  technical  apparaisal 
potential  sources  of  water  to  meet  the  expanded 
;ds  of  towns  in  the  county.  Test  work  was  car- 
d  out  in  3  phases.  The  first  was  seismic  refrac- 
n  profiling  at  several  locations  to  determine  the 
ipe,  thickness,  location,  and  type  of  materials 
ow  the  surface  of  the  land.  The  second  phase 
s  subsurface  sampling  with  auger  and  wash 
rings  to  determine  the  permeability  of  the  sub- 
■face  materials.  Observation  wells,  1  1/4  inches 
diameter,  were  installed  in  auger  or  wash-bore 
les  at  four  locations  that  were  found  to  have 
lential  for  development  as  municipal  water  sup- 
es.  These  small-diameter  wells  served  as  obser- 
:ion  wells  during  the  third  phase  of  the  program, 
ring  which  an  8-inch  well  was  constructed  at 
:h  of  the  four  locations  and  the  aquifer  tested, 
e  4  test  wells,  finished  with  wire-wrapped 
een,  were  pumped  until  the  pumped  water  was 
tually  sand-free,  assuring  good  well  efficiency 
ring  testing.  After  the  wells  were  developed,  3 
the  wells  were  pumped  for  48  hours,  and  draw- 
*  n  and  recovery  were  measured  in  the  pumping 
11  and  at  least  one  observation  well.  Aquifer  test 
a  are  described  for  1 1  sites.  (Woodard-USGS) 
7-04221 


lOUND-WATER      RESOURCES      OF      THE 
RRE-MONTPELIER  AREA,  VERMONT, 

ological     Survey,     Montpelier,      Vt.     Water 

sources  Div. 

L.  Hodges,  Jr.,  D.  Butterfield,  and  J.  W. 

hley. 

rmont  Agency  of  Environmental  Conservation, 

mtpelier,    Department   of    Water    Resources, 

'6.  27  p,  7  fig,  3  plates,  2  tab,  9  ref . 

scriptors:   *Groundwater  resources,   *Aquifer 
iracteristics,   *Hydrogeology,   *Water  quality, 
ermont,  Available  water,  Water  levels,  Water 
Us,  Pumping,  Water  yield,  Geologic  mapping, 
ntifiers:  *Barre-Montpelier  area(VT). 

)und  water  in  the  Barre-Montpelier  area,  Ver- 
nt,  occurs  in  bedrock,  and  in  overlying  uncon- 
dated  deposits  of  glacial  origin.  The  bedrock  is 
nposed  of  a  series  of  shallow  to  steeply  dipping 
[amorphic  rocks.  Average  yield  of  wells  in  the 
ious  bedrock  formations  ranges  from  11  to  19 
i  (gallons  per  minute),  and  average  depth 
ges  from  147  to  221  feet.  Fracture  zones 
eaments)  in  bedrock  were  mapped  in  detail  to 
ermine  the  relationship  of  these  lineaments  to 
1  yield.  Two  wells  adjacent  to  lineaments  had 
ds  of  60  and  90  gpm,  whereas  a  nearby  well  in 
same  bedrock  formation,  but  not  adjacent  to  a 
ament  yielded  only  10  gpm.  Unconsolidated 
osits  in  the  Barre-Montpelier  area  include  un- 
ed  glacial  till,  and  water-sorted  clay,  silt,  sand, 
gravel.  Properly  constructed  wells  in  the  un- 
solidated  materials  have  an  average  yield  of  87 
l,  and  an  average  depth  of  53  feet.  Chemical 
stituents  of  ground  water  in  the  Barre-Montpe- 
area  reflect  the  composition  of  underlying 
rock.  Wells  in  areas  of  carbonate  bedrock  are 
erally  higher  in  pH,  hardness,  and  dissolved 
Is  than  those  that  obtain  water  from  siliceous, 
late  bedrock.  Iron  and  manganese  concentra- 
s  that  approach  or  exceed  State  health  regula- 
s  were  found  at  one  area  in  the  northeastern 
of  the  project  area.  (Woodard-USGS) 
'-04222 


™RRESOURCES    OF   SOUTH-CENTRAL 

logical  Survey,  Rolla,  Mo.  Water  Resources 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Groundwater  Management — Group  4B 


For  primary  bibliographic  entry  see  Field  7C 

W77-04223 


BASEMENT  FLOODING  AND  FOUNDATION 
DAMAGE  FROM  WATER-TABLE  RISE  IN  THE 
EAST  NEW  YORK  SECTION  OF  BROOKLYN 
LONG  ISLAND,  NEW  YORK, 

Geological      Survey,      Mineola,      N.Y.      Water 
Resources  Div. 
J.  Soren. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield  VA  22161  as  PB-261  190, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche! 
Water  Resources  Investigations  76-95,  October 
1976.  14  p,  9  fig,  6  ref. 

Descriptors:    *Groundwater,    Flooding,    *Water 
level  fluctuations,  'Damages,  *Buildings,  Founda- 
tions, *New  York,  Dewaterind. 
Identifiers:    *Brooklyn(NY),    *Long   Island(NY), 
Water-table  rise. 

A  rising  water  table  following  cessation  of  public- 
supply  pumping  has  been  causing  basement  flood- 
ing and  building-foundation  damage  in  the  East 
New  York  section  of  Brooklyn,  Kings  County, 
Long  Island,  N.Y.,  since  1975.  The  water  table  in 
the  central  part  of  the  area  rose  from  a  low  of 
about  12  feet  (3.7  meters)  below  sea  level  in  1936 
to  about  8  to  10  feet  (2.4  to  3  meters)  above  sea 
level  in  March  1976.  Public-supply  pumping  in 
Brooklyn  ceased  in  1947  and  ceased  in  1974  in  the 
adjacent  Woodhaven  section  of  Queens  County.  A 
further  water-table  rise  of  about  2  feet  (0.6  meter) 
is  anticipated  in  the  next  several  years  in  the  cen- 
tral part  of  the  East  New  York  area,  and  the  ulti- 
mate water-table  height  could  be  as  much  as  about 
15  feet  (4.6  meters)  above  sea  level.  Relief  from 
the  flooding  by  dewatering  operations  is  com- 
plicated by  problems  with  disposal  of  pumped-out 
ground  water.  (Woodard-USGS) 
W77-04227 


WATER  RESOURCES  DATA  FOR  PENNSYL- 
VANIA, WATER  YEAR  1975 -VOLUME  2. 
SUSQUEHANNA  AND  POTOMAC  RIVER 
BASINS. 

Geological     Survey,     Harrisburg,      Pa.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C 

W77-04228 


WATER  RESOURCES  OF  THE  BIG  FORK 
RIVER  WATERSHED,  NORTH-CENTRAL  MIN- 
NESOTA, 

Geological  Survey,  Grand  Rapids,  Minn.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04233 


GEOHYDROLOGIC  MAPS  OF  THE  POTOMAC- 
RARITAN-MAGOTHY  AQUIFER  SYSTEM  IN 
THE  NEW  JERSEY  COASTAL  PLAIN, 

Geological     Survey,     Trenton,     N.     J.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04234 


WATER     RESOURCES     OF    THE     BIGHORN 
BASIN,  NORTHWESTERN  WYOMING, 

Geological     Survey,     Cheyenne,     Wyo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04235 


MAP  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  ARAVAIPA  VALLEY  AREA, 
GRAHAM  AND  PINAL  COUNTIES,  ARIZONA- 
1975, 

Geological      Survey,      Tucson,      Ariz.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04236 
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GEOLOGY  AND  GROUND-WATER 

RESOURCES  OF  NORTHERN  MERCER  COUN- 
TY, PENNSYLVANIA, 

Geological     Survey,      Harrisburg,     Pa.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W77-04239 


WATER  RESOURCES  DATA  FOR  PENNSYL- 
VANIA, WATER  YEAR  1975--VOLUME  1. 
DELAWARE  RIVER  BASIN. 

Geological     Survey,      Harrisburg,      Pa.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04242 


WATER  RESOURCES  DATA  FOR  PENNSYL- 
VANIA, WATER  YEAR  1975 -VOLUME  3.  OHIO 
RIVER  AND  ST.  LAWRENCE  RIVER  BASINS. 

Geological     Survey,     Harrisburg,     Pa.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04243 


PROSPECTS  FOR  USING  GROUND  WATER  IN 
THE  KAZAKH  SSR, 

V.  M.  Belyakov,  and  V.  A.  Perevedentsev. 
Soviet  Hydrology,  Selected  Papers,  No.  2,  p  101- 
105,    November    1975.    5    tab.    Translated    from 
Gidroteknika  i  Melioratsiya,   No.   3,   p   100-107 
1975. 

Descriptors:  *Groundwater,  *Surveys, 

'Groundwater  availability,  Aquifers,  Wells,  Arid 
lands,  Deserts,  Foreign  countries,  Irrigation, 
Foreign  research,  Agriculture,  Artesian  wells, 
Water  wells,  Groundwater  basins,  Water  supply, 
Geology,  Subsurface  waters,  Water  yield,  Water 
sources. 
Identifiers:  *USSR,  *KazakhSSR,  "Kazakhstan. 

The  Kazakh  SSR  lies  within  the  arid  and  semi-arid 
zones    and    has,    therefore,    a    severe    moisture 
deficit.  Because  of  the  great  differences  in  eleva- 
tions in  individual  parts  of  this  territory,  climatic 
and   landscape   conditions   are   very   diversified. 
Parts  of  the  Turan,  Caspian,  and  West  Siberian 
lowlands  extend  into  Kazakhstan  in  the  north  and 
west,  and  the  outliers  of  the  Altay,  Dzhungarian 
Ala-Tau,  and  of  the  North  and  Central  Tien-Shan 
penetrate  into  the  south  and  east  of  the  region. 
Surface  waters  are  confined  in  Kazakhstan  either 
to  large  plains  (Irtysh,  Syr-Dar'ya,  Ural,  Hi  rivers) 
or  to  piedmont  rivers.  However,  surface  waters 
are  seasonal  over  most  of  the  region,  represented 
by  sand  and  clay  deserts.  Under  these  conditions, 
groundwaters  serve  as  sources  of  water  supply  to 
populated  areas  and  to  agricultural  areas  for  irriga- 
tion. The  groundwater  resources  of  the  republic 
have  been  explored  on  a  large  scale  and  computed; 
their  main  basins  have  been  determined;  their  pat- 
terns  of  formation  and   distribution   have   been 
established;  their  chemical  composition  studied; 
etc.  Considerable  experience  has  been  acquired  in 
groundwater  utilization.  It  was  concluded  that  the 
Kazakh  SSR  has  large  reserves  of  groundwater 
which  can  be  used  for  agricultural  purposes.  Of 
particular  interest  for  irrigation  are  waters  with  a 
low  mineral  content.  Further  groundwater  utiliza- 
tion poses  several  serious  problems  to  the  scien- 
tific research  and  industrial  organizations  of  the 
republic.  It  is  first  necessary  to  explore  in  detail 
and  to  estimate  the  groundwater  resources  for  ir- 
rigating large  areas  in  desert  regions,  to  develop 
and  introduce  techniques  for  constructing  high- 
yield  wells,  to  solve  technical-economic  problems 
of  groundwater  utilization  for  irrigation,  and  to 
develop  recommendations  for  the  use  of  waters 
with  a  low  mineral  content  in  various  zones  of  the 
republic.  (Sims-ISWS) 
W77-04262 
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Field  4-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B— Groundwater  Management 


MODEL-FREE  STATISTICAL  METHODS  FOR 
WATER  TABLE  PREDICTION, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 
S.  Yakowitz. 

Water  Resources  Research,  Vol.  12,  No.  5,  p  836- 
844,  October  1976.  14  fig,  20  ref.  NSF  GK-35915, 
GF-38183. 

Descriptors:  'Water  table,  'Statistical  models, 
♦Depth,  'Well  data,  'Arizona,  Water  wells,  Time 
series  analysis,  Stochastic  processes,  Statistical 
methods,  Homogeneity,  Forecasting,  Equations, 
Regression  analysis,  Water  levels,  Aquifer  charac- 
teristics. 

Identifiers:  'Tucson  Basin,  'Cluster  analysis, 
•Subregions,  Confidence  bands. 

In  this  study  a  new  approach  for  predicting  future 
values  of  well  depths  on  the  basis  of  regional  water 
table  records  was  presented.  Basically,  well  water 
level  depths  are  viewed  as  random  sequences,  and 
the  assumption  is  made  that  the  region  to  be 
analyzed  can  be  partitioned  into  several  subre- 
gions of  unknown  geographic  shapes  which  are 
statistically  homogeneous  in  the  sense  that  the 
record  of  each  well  in  a  fixed  subregion  is  a  dif- 
ferent realization  of  the  same  stochastic  process. 
Methods  from  clustering  and  time  series  analysis 
were  used  to  find  (1)  the  subregions  of  stochastic 
homogeneity,  and  (2)  the  statistical  law  for  the 
time  series  of  the  wells  in  a  given  subregion. 
Forecasts  were  made  and  confidence  bands  con- 
structed by  using  the  methods  espoused  here  (in 
conjunction  with  regression  techniques)  on  Tuc- 
son basin  data.  The  forecasts  were  compared  to 
depths  actually  observed,  and,  for  many  wells,  the 
agreement  was  sufficient  to  make  these  new 
methods  appear  promising.  (Visocky-ISWS) 
W77-04264 


HYDROLOGY    OF    SALINE    SEEPS    IN    THE 
NORTHERN  GREAT  PLAINS, 

Agricultural  Research  Service,  Mandan,  N.  Dak. 
Northern  Great  Plains  Research  Center. 
For  primary  bibliographic  entry  see  Field  5G. 
W77-04268 


LAND       SUBSIDENCE       COSTS       IN       THE 
HOUSTON-BAYTOWN  AREA  OF  TEXAS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  2F. 
W77-04280 


volves  the  placement  of  water  on  the  ground  in 
order  to  increase  the  amount  of  water  which  can 
infiltrate  into  the  ground  and  move  to  the  water 
table,  (2)  Placement  of  water  into  pits  or  shaft 
which  penetrate  permeable  at  shallow  depth;  and 
(3)   recharge   wells   that   allow   water   to   move 
directly  from  the  surface  to  the  underground  water 
bearing  formations.  Most  recharge  systems  lose 
their  capacity  to  recharge  with  time.  The  decrease 
in  recharge  rates  are  dependent  on  the  type  of 
method    used;    and    the    amount    of    suspended 
material,    bacteria,    entrained   air   and   chemical 
quality  of  the  water  being  recharged.  Three  field 
research     projects     on     artificial     recharge     of 
Nebraska's     ground     water     are     currently     in 
progress.    One    project    involves    studying    the 
amount  of  water  which  moves  downward  beneath 
the  reservoir  of  flood  retarding  structure.  An  as- 
sociated project  is  measuring  the  amount  of  water 
infiltrating  through  the  bottom  of  a  stream.  The 
third    project    is    using    recharge    wells.    (Gass- 
NWWA) 
W77 -04293 

GARRISON  DIVERSION  UNIT  IRRIGATION 
PROJECT:  PROSPECTS  AND  PROBLEMS, 
PART  2. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04365 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 

LAND  USE  PLANNING:  IMPORTANT  TOOL 
FOR  CONTROLLING  WATER  DEMANDS, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  6D. 

W77-04173 

TERRESTRIAL  CONTRIBUTION  OF  N  TO 
STREAM  WATER  IN  MANAGED  AND 
UNDISTURBED  FORESTED  WATERSHEDS, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Biology.  . 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04178 


REGULATION    OF     (.HEAT    LAKES    WATE 
LEVELS.  HYDROLOGY, 

Wisconsin  Univ.,  Madivjn   Inst   for  hnvironi 

lal  Studies 

For  primary  bibliographic  entry  vx  Field  2H. 

W77-04191 


ENVIRONMENTAL  ASSESSMKM  OF  TH 
ALASKAN  CONTINENTAL  SHELF  VOLUME 
PRINCIPAL  INVESTIGATORS' 
APRIL-JUNE  1976. 

National  Oceanic  and  Atmospheric  AdnunMU 
tion,    Boulder,    Colo.    Environmental    Resear 

For  primary  bibliographic  entry  see  Field  6G. 
W77-O42O0 


IRRIGATION  WELL  EFFICIENCY, 

Nebraska  Univ.,  Lincoln.  Inst,  of  Agriculture  and 

Natural  Resources. 

For  primary  bibliographic  entry  see  Field  8B. 

W77-04292 

MAKING  WATER  AVAILABLE  FOR  IRRIGA- 
TION- *  »     -    i.      i 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agricultural 

Engineering. 
D.  M.  Manbeck. 

In-  Proceedings  of  Inigation  Short  Course,  Janua- 
ry 24-25,  1977,  Lincoln,  Nebraska,  Nebraska 
Center  for  Continuing  Education,  p  117-124,  1  fig, 
ltab. 

Descriptors:  'Irrigation,  'Groundwater  recharge, 
•Artificial   recharge,   Recharge   wells,   Recharge 
pits,  Water  spreading,  Drawdown,  Water  sources, 
Model  studies,  'Nebraska. 
Identifiers:  'Groundwater  decline,  Energy  usage. 

Several  areas  in  Nebraska  are  experiencing  a 
decline  in  water  tables  caused  by  the  increasing 
withdrawal  of  water  for  irrigation  purposes.  This 
drop  in  the  levels  of  underground  water  is  the  pri- 
mary reason  for  considering  artificial  recharge. 
Three  methods  of  artificial  recharge  are  con- 
sidered: (1)  Surface  application  methods  which  in- 


, 


STATE  OF  OREGON  COASTAL  ZONE 
MANAGEMENT  PROGRAM,  DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT, 

National  Oceanic  and  Atmospheric  Administra- 
tion,   Rockville,    Md.    Office    of   Coastal    Zone 
Management. 
For  primary  bibliographic  entry  see  Field  6(j. 

W77-04184 

PROPOSED  FEDERAL  APPROVAL  OF  THE 
COASTAL  ZONE  MANAGEMENT  PROGRAM, 
MID-COAST  SEGMENT,  STATE  OF  MATNE, 
DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  Md.  Office  of  Coastal  Zone 
Management. 

For  primary  bibliographic  entry  see  Held  6U. 
W77-04185 

BARATARIA  BASIN:  GEOLOGIC  PROCESSES 
AND  FRAMEWORK, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-04187 

AN  ANALYSIS  OF  THE  INTERNATIONAL 
GREAT  LAKES  LEVELS,  BOARD  REPORT  ON 


ENVIRONMENTAL  ASSESSMENT  OF  Tl 
ALASKAN  CONTINENTAL  SHELF  VOLUME 
PRINCIPAL  INVESTIGATORS'  REPOR 
APRIL  -  JUNE  1976. 

National  Oceanic  and  Atmospheric  Admimst 
tion,    Boulder,    Colo.    Environmental    Reseai 

Labs.  .  r~    u  tr- 

For  primary  bibliographic  entry  see  Y  leld  60. 

W77-04201 

EFFECT  OF  INDUSTRIAL  ACTIVITY  < 
RIVER  RUNOFF  IN  THE  CENTRAL  URAL, 

N.  M.  Lalyushinskaya,  G.  M.  Ostrovskiy ,  and  I. 

Shakhov. 

Soviet  Hydrology,  Selected  Papers,  No.  2.  p 

83,  November  1975.  2  tab,  4  ref.  Translated  fr 

Trudy  Gosudarstvennogo  Gidrologicheskogo 

stituta,  No.  221 ,  p  259-265,  1975. 

Descriptors:  'Runoff,  'Industrial  waters,  *W< 
resources,  Rivers,  Foreign  countries,  Reservo 
Foreign  research,  Evaporation,  Hydroelec 
plants,  Industrial  plants,  Industries,  River  fl< 
Streamflow,  Water  reuse,  Water  loss,  Rue 
forecasting.  .     .,._„_. 

Identifiers:  'USSR,  'Ural  Mountains(USSR). 

The  rapid  development  of  industry  involves 
creasing  utilization  of  water  resources.  Ace 
panying  changes  in  the  river  regime  may  occur 
the  following  reasons:  (1)  changes  in  the  chai 
systems  of  rivers  (flow  regulation  by  reserve 
diversion   of   flow   from   basin   to   basin    w; 
withdrawal  from  channels  and  inflow  of  rel 
waters  into  rivers);  (2)  changes  in  the  phy 
graphic  conditions  of  river  drainage  basins  (fo 
felling,  drainage  and  irrigation,  plowing,  and  si ' 
retention  in  fields,  etc.).  The  first  group  of  ac  ■ 
ties  is  most  widespread  in  the  Central  Ural.  1 1 
of  ponds  designed  for  hydraulic  power  inst 
tions  and  water  supply  to  metallurgical  plants  I 
settlements  were  constructed  as  early  as  the  i  • 
die  of  the  18th  century.  Subsequently,  becaus  1 
the  development  of  industry  and  the  growth  o 
ties  the  upper  reaches  of  most  of  the  rivers,  e  - 
cially  on  the  east  slope  of  the  Ural,  were  regul  I 
by  numerous  reservoirs.  Hydroelectric  power  • 
tions  were  constructed  on  several  medium \  i 
large  rivers,  including  the  Kama  and  Votki 
reservoirs  on  the  Kama  River,  Pavlovsk  resei  J 
on  the  Ufa  River,  Shirokovskoye  reservoir  or « 
Kos'va  River,  and  the  upper  Tura  reservoir  oi  e 
Tura    River.    The    many    existing    small,    fl 
hydroelectric  power  stations  on  the  small  rive  « 
the  Ural  have  now  been  closed.  Because  ol « 
regulation  of  rivers  and  utilization  of  their  v  I 
resources,  annual  runoff,  its  intra-annual  dist  t 
tion,  and  extremes  have  changed  in  several  a 
basins.  The  effect  of  industrial  activity  oi  * 
dividual  runoff  characteristics  was  investig  J 
(Sims-ISWS) 
W77-04258 

SOME  THERMAL  AND  BIOLOGICAL  * 
FECTS  OF  FOREST  CUTTING  IN  WEST  « 
GINIA,  _.    . 

West  Virginia  Univ.,  Morgantown.  Divo 
Forestry. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Identification  Of  Pollutants— Group  5A 


For  primary  bibliographic  entry  see  Field  5C. 
W77-04273 


POTENTIAL    IMPACT    OF    THE    DEVELOP- 
MENT OF  LIGNITE  RESERVES  ON  WATER 
RESOURCES  OF  EAST  TEXAS, 
Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-04297 


A    SENSIBLE    ALTERNATIVE    TO    STREAM 
CHANNELIZATION, 

North  Carolina  Univ.  at  Charlotte.  Dept.  of  Geog- 

-aphy  and  Earth  Science. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-04388 


GRAZING  AND  DEBRIS  BURNING  ON 
PINYON-JUNIPER  SITES -SOME  CHEMICAL 
WATER  QUALITY  IMPLICATIONS, 

Utah    Center    for    Water    Resources    Research, 

Logan;  and  Utah  State  Univ.,  Logan.  Dept.  of 

Range  Service. 

For  primary  bibliographic  entry  see  Field  5B 

W77-04392 


SEDIMENT  PRODUCTION  AND  INFTLTRA- 
riON  RATES  AS  AFFECTED  BY  GRAZING 
VND  DEBRIS  BURNING  ON  CHAINED  AND 
SEEDED  PINYON-JUNIPER, 

Jtah  State  Univ.,  Logan.  Dept.  of  Range  Service. 
L  C.  Buckhouse,  and  G.  F.  Gifford. 
lournal  of  Range  Management,   Vol  29,  No   1 
'anuary  1976,  p  83-85.  2  fig,  5  ref.  OWRT  A-022- 
Jtah(3),  14-34-0001-6046. 

descriptors:  *Sediment  yields,  "Infiltration  rates, 
Grazing,  Debris,   *Pinyon  pine  trees,   *Juniper 
rees,  "Burning,  *Utah. 
dentifiers:  Southeastern  Utah. 

iediment  production  and  infiltration  rates  were 
neasured  in  conjunction  with  an  analysis  of  burn- 
rig  and  grazing  treatments  in  a  chained  pinyon-ju- 
liper  study  in  southeastern  Utah.  While  high  natu- 
al  variability  was  present  among  sites,  no  signifi- 
ant  changes  in  sediment  production  were  de- 
eded following  prescribed  burning  or  grazing 
reatments.  Following  treatment,  however,  both 
he  burned  and  grazed  sites  exhibited  significantly 
epressed  infiltration  rates  during  certain  time  in- 
srvals  in  comparison  to  the  'undisturbed,  natural' 
woodland  control  location. 
V77-04393 


!URAL  ROAD  SYSTEMS  AS  A  SOURCE  OF 
EDIMENT  POLLUTION  -  A  CASE  STUDY, 

forth  Carolina  State  Univ.,  Raleigh.  Dept.  of 

orestry. 

or  primary  bibliographic  entry  see  Field  5B 

/77-04394 


D.  Watershed  Protection 


FFECTS    OF    AGRICULTURAL    PRACTICES 
ND  LAND  DISPOSAL  OF  SOLD3  WASTE  ON 

Sheds*    WATER    FR°M    SMALL 

ennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 

ngineenng. 

or  primary  bibliographic  entry  see  Field  5B. 

'77-04102 


ERRESTRIAL  CONTRIBUTION  OF  N  TO 
E5^L  WATER  IN  MANAGED  AND 
^DISTURBED  FORESTED  WATERSHEDS, 

ew  Mexico  State  Univ.,  University  Park.  Dept. 

ifjMVlZ   bibliograPhic  entrV  see  Field  5B. 


MORPHOMETRY  AND  FLOODS  IN  SMALL 
DRAINAGE  BASINS  SUBJECT  TO  DIVERSE 
HYDROGEOMORPHIC  CONTROLS, 

Texas     Univ.,     Austin.     Dept.     of    Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2E 

W77-04265 


SEDIMENT  YD2LD-RUNOFF-DRAINAGE  AREA 
RELATIONSHIPS  IN  THE  UNITED  STATES, 

Agricultural    Research    Service,    Oxford,    Miss. 

Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  2J 

W77-04272 


SOME  THERMAL  AND  BIOLOGICAL  EF- 
FECTS OF  FOREST  CUTTING  IN  WEST  VIR- 
GINIA, 

West     Virginia     Univ.,     Morgantown.     Div.     of 

Forestry. 

For  primary  bibliographic  entry  see  Field  5C 

W77-04273 


NATURAL  WATER  AND  CHEMICAL 
BUDGETS  FOR  A  SMALL  PRECAMBRIAN 
LAKE  BASIN  IN  CENTRAL  CANADA, 

Fisheries      and      Marine      Service,      Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2K 

W77-04275 


INVESTIGATION  INTO  METHODS  FOR 
DEVELOPING  A  PHYSICAL  ANALYSIS  FOR 
EVALUATING  INSTREAM  FLOW  NEEDS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  2E 

W77-04296 


EROSION  CONTROL, 

Soil  Conservation  Service  of  New  South  Wales, 

Cobar  (Australia). 

P.  J.  Walker,  and  D.  R.  Green. 

Agricultural  Gazette  of  New  South  Wales,  Vol  87 

No.  3,  p  38-39,  June,  1976. 

Descriptors:  ""Erosion  control,  *Soil  erosion, 
*Land  reclamation,  *Soil  conservation, 
"Australia,  Erosion,  Erosion  rates,  Bank  protec- 
tion, Bank  erosion,  Bank  stability,  Surface  runoff, 
Crop  production,  Topsoil,  Slopes,  Leaching,  Rain- 
fall, Precipitation(Atmospheric),  Impact(Rainfall), 
Contour  farming,  Diversion  structures,  Vegetation 
establishment. 

Identifiers:  "Water  ponding,  "Western  Division, 
Tyne  pitting,  New  South  Wales,  "Water  spread- 
ing. 

Soil  erosion  is  a  major  problem  in  certain  areas  of 
New  South  Wales,  Australia.  Various  methods  of 
erosion  control  are  discussed  briefly,  and  evalu- 
ated. Waterponding  is  a  practice  developed  for  the 
reclamation  of  scalded  country,  predominantly 
level  areas  that  have  lost  topsoil  through  wind  and 
water  erosion.  A  second  erosion  control  method  is 
water  spreading,  a  means  of  diverting  surplus  ru- 
noff from  ridges  onto  adjacent  cleared,  cultivated 
land  by  the  use  of  graded  banks.  Another  method 
is  contour  furrowing,  a  major  advantage  of  which 
is  that  furrows  are  cheaply  constructed.  Pitting, 
another  control  measure,  involves  the  digging  of  a 
series  of  pits  2  meters  long  and  1  and  one-half  me- 
ters apart  to  catch  runoff.  Diversion  tanks, 
another  method,  have  the  secondary  purpose  of 
supplying  water  for  livestock.  Vegetation 
establishment  also  helps  to  reduce  erosion.  The 
particular  advantages  of  these  erosion  control 
methods  for  the  Western  Division  of  Australia  are 
presented.  (Jamail- Arizona) 
W77-04315 


HYDROLOGIC  MODELING  TO  DETERMINE 
THE  EFFECT  OF  SMALL  EARTHERN  RESER- 
VOIRS ON  EPHEMERAL  STREAMFLOW, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2E 

W77-04320 


DEPARTMENT  OF  ECOLOGY, 

Washington  State  Dept.  of  Ecology,  Olympia. 
For  primary  bibliographic  entry  see  Field  6E 
W77-04358 


POLLUTION  CONTROL  HEARINGS  BOARD 
SHORELINES  HEARINGS  BOARD  COUNCIL 
ON  ENVIRONMENTAL  POLICY, 

Washington     State    Pollution    Control     Hearing 

Board,  Olympia. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04360 


SEDIMENT  PRODUCTION  AND  INFILTRA- 
TION RATES  AS  AFFECTED  BY  GRAZING 
AND  DEBRIS  BURNING  ON  CHAINED  AND 
SEEDED  PEVYON-JUND7ER, 

Utah  State  Univ.,  Logan.  Dept.  of  Range  Service. 
For  primary  bibliographic  entry  see  Field  4C 
W77-04393 


RURAL  ROAD  SYSTEMS  AS  A  SOURCE  OF 
SEDIMENT  POLLUTION  -  A  CASE  STUDY, 

North  Carolina   State   Univ.,  Raleigh.   Dept.   of 

Forestry. 

For  primary  bibliographic  entry  see  Field  5B 

W77-04394 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


ALGAE    ABSTRACTS,     A    GUIDE    TO    THE 
LITERATURE,  VOLUME  3,  1972-1974. 
Office    of    Water    Research    and    Technology, 
Washington,  D.C.  Water  Resources  Scientific  In- 
formation Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-04111 


MONITORING  GROUNDWATER  QUALITY: 
ECONOMIC  FRAMEWORK  AND  PRTNCD7LES, 

General  Electric  Co.,  Santa  Barbara,  Calif.  Center 
for  Advanced  Studies. 
R.  L.  Crouch,  R.  D.  Eckert,  and  D.  D.  Rugg. 
Environmental  Monitoring  Series,  Report  EPA- 
600/4-76-045,  September,  1976.  p  97,  31  fig,  47  ref, 
1  append. 

Descriptors:  "Monitoring,         "Groundwater, 

"Economics,  Management,  Water  rights,  Adjudi- 
cation procedure,  Water  resources,  "Water  quali- 
ty, "Monitoring,  Waste  disposal,  Pollutant 
identification. 

Identifiers:  Economic  framework.  Management 
methods. 

In  principle,  there  are  two  ways  to  prevent  exces- 
sive pollution  of  groundwater:  (I)  By  government 
intervention  in  the  effluent  discharge  process,  and 
(2)  the  property  rights  to  groundwater  can  be 
respecified  so  that  they  approach  more  closely  the 
requirements  of  a  well-specified  property  right. 
The  major  reason  the  Nation's  groundwater  may 
become  excessively  polluted  is  that  property  rights 
in  groundwater  are  poorly  specified  and  so  do  not 
effectively  protect  aquifers  against  unauthorized 
use.  Consequently,  the  capacity  of  aquifers  to  as- 
similate waste  is  being  abused  and  uncompensated 
damages,  or  external  costs,  are  being  imposed  on 
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the  owners  of  the  resource.  An  optimal  monitoring 
strategy  must  be  selected  assuming  the  govern- 
ment intends  to  combat  the  excessive  pollution  of 
groundwater  by  (1)  setting,  and  (2)  enforcing 
groundwater  quality  standards  by  some  form  of 
direct  regulations  involving  discharge  licenses  or 
permits.  In  general,  it  is  analytically  incorrect  to 
argue  that  pollution  should  be  eliminated.  As  with 
most  other  things,  there  is  an  optimal  amount  of 
pollution.  The  burden  placed  upon  regulatory 
authorities  is  to  design  institutional  arrangements 
which  will  achieve  that  optimum.  (Heiss-N WWA) 
W77-04113 

THE  BACTERIOLOGICAL  EXAMINATION  OF 
GROUNDWATER  SOURCES  IN  BETUL  DIS- 
TRICT, MADHYA  PRADESH,  INDIA, 

E.L.C.  Water  Development  Project,  Betul  (India). 
For  primary  bibliographic  entry  see  Field  5B. 

W77 -04123 

A  NOTE  ON  AN  IN  SITU  GROUNDWATER 
SAMPLING  PROCEDURE, 

Nebraska     Univ.,     Lincoln.     Div.     of     Natural 
Resources,  Conservation  and  Survey. 
R.  F.  Spalding,  M.  E.  Exner,  and  J.  R.  Gormly. 
Water  Resource  Research,  Vol.  12,  No.  6,  p  1319- 
1321,  December,  1976. 2  fig,  1  ref. 

Descriptors:  'Sampling,  'Samplers, 

♦Groundwater,    Water   pollution,    Well   casings, 
♦Pollutant  identification. 
Identifiers:  *In  situ  sampling,  PVC  pipe. 

In  situ  groundwater  sampling  can  be  a  relatively 
economical  procedure  for  measuring  time,  spatial 
and  vertical  changes  in  ground-water  quality.  The 
sampling  technique  cited  allows  large  samples  (1.1 
liters)  to  be  collected  from  a  2  foot  vertical  interval 
of  the  ground-water  column.  This  sampling 
technique  allows  the  quantification  of  the  nature 
of  groundwater  contamination  and  allows  for  in- 
terpretation of  a  real  sources  and  the  extent  of 
contamination.  (Heiss-NWWA) 
W77-04127 

PRELIMINARY  ASSESSMENT  OF  SUSPECTED 
CARCINOGENS  IN  DRINKING  WATER,  RE- 
PORT TO  CONGRESS. 

Environmental  Protection  Agency,   Washington, 
D  C  Office  of  Toxic  Substances. 
December,  1975.  52  p. 

Descriptors:  *Water  pollution,  *Potable  water, 
♦Organic  wastes,  "Inorganic  compounds, 
♦Pesticides,  Toxins,  Monitoring,  Water  treatment, 
Regulations,  Water  policy. 

Identifiers:  'Carcinogens,  National  Orgarucs 
Reconnaissance  Survey. 


During  1975  the  environmental  Protection  Agency 
undertook  an  extensive  program  to  characterize 
the  nature  of  drinking  water  problems.  One  step, 
initiated  in  November  1974,  was  the  National  Or- 
ganics  Reconnaissance  Survey  designed  to  pro- 
vide an  estimate  of  the  nationwide  distribution  of 
organics  in  drinking  water.  Several  studies  are  un- 
derway to  investigate  the  toxicity  of  selected  inor- 
ganics, pesticides,  abestos,  and  radioacuvity  when 
ingested   November  1975  data  identifies  253  dif- 
ferent specific  organic  chemicals  in  drinking  water 
in  the  United  States.  Some  of  these  chemicals 
have  been  classified  as  carcinogens  or  suspected 
carcinogens  by  bioassay  experiments.  Among  the 
identified  sources  of  these  organic  chemicals  com- 
pounds are  industrial  and  municipal  discharges, 
urban  and  rural  runoff,  natural  sources  and  water 
and  sewage  chlorination  practices.  Future  moni- 
toring will  be  required  to  demonstrate  conclusively 
that  the  environmental  contamination  found  was 
likely  to  be  present  nationwide.  Such  information 
is  a  prerequisite  for  promulgating  maximum  con- 
taminant levels  for  specific  contaminants.  Health 
effect    research,    new    analytical    methodology, 
water  treatment  research  and  future  regulation 
considerations  were  also  covered.  (Heiss-NWWA) 


W77-04135 

ENTEROBACTERIACEAE    FOUND    IN    RIVKR 

WATER,  (IN  SPANISH), 

Chile  Univ.,  Santiago. 

G.  Castillo,  and  A.M.  Cordano. 

Rev  Latinoam  Microbiol  17(4),  p  21 3-219,  1975. 

Descriptors:  'Sampling,  'Enteric  bacteria, 
•Pollutant  identification,  Conforms,  'Salmonella, 
Isolation,  Rivers,  Canals,  South  America,  Water 
pollution  source. 

Identifiers:  'Chile,  'Mapocho  RiveriChile),  Sal- 
monella-anatum,  Salmonella-bareilly,  Salmone  a- 
enleriditis,  Salmonella-London,  Salmonella- 
paratyphi,  Salmonella-senftenberg,  Salmonella- 
thompson,  Salmonella-typhimunum,  'Canal  Las 
Mercedes(Chile). 

In  1972  and  1973,  113  samples  from  the  Mapocho 
River  and  Canal  Las  Mercedes  (Chile)  were 
analyzed.  Of  the  samples,  80%  had  a  most  proba- 
ble number  (MPN)  of  104-108  fecal  coliforms/100 
ml  Salmonella  were  detected  in  42%  of  the  sam- 
ples. Serotypes  isolated  were  S.  paratyphi  B, ,  S. 
anatum,  S.  typhimurium,  S.  bareilly,  S.  ententidis, 
S  senftenberg,  S.  london,  S.  thompson  and  Group 
K  SalmoneUae.  Several  serotypes  were  simultane- 
ously isolated  from  some  samples. -Copyright 
1976,  Biological  Abstracts,  Inc. 
W77-04138 

'ANALYSIS,  CHARACTERIZATION,  ANDEF- 
FECTS  OF  HEAVY  METAL  CHELATING 
AGENTS  IN  WATER', 

Missouri  Univ.-Columbia.  Dept.  of  Chemistry. 
S.  E.  Manahan. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  286, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Missouri  Water  Resources  Research  Center, 
RoUa,  Completion  Report,  August  15,  1976.  177  p, 
20  fig,  12  tab,  127  ref.  OWRT  B-095-MO(8),  14-31- 
0001-4099. 

Descriptors:  'Chelation,  'Chromatography, 
•Heavy  metals,  'Copper,  Analytical  techniques, 
•Chemical  analysis,  'Pollutant  identification, 
Spectrophotometry,  Nitrilotrioceuc  acid. 
Identifiers:  Aminocarboxylic  acids,  High  speed 
liquid  chromatography. 

A  study  was  made  of  chelating  agents  in  natural 
waters  and  wastewaters.  Emphasis  was  placed 
upon  the  chemical  analysis  of  total  chelating  agent 
capacity  and  specific  chelating  agents.  The  prima- 
ry chemical  analysis  technique  used  consists  of  a 
high  pressure  liquid  chromatograph  for  the  separa- 
tion of  copper  chelates  coupled  with  an  atomic  ab- 
sorption spectrophotometer  for  the  detection  of 
copper  This  enables  analysis  of  specific  chelating 
agents  bound  to  copper  in  mixtures  containing 
materials  which  would  obscure  the  compounds 
when  conventional  detection  methods  are  used. 
W77-04141 


AN  IMPROVED  MEMBRANE  FILTER 
METHOD  FOR  THE  ENUMERATION  OF 
PHYTOPLANKTON, 

B  J  Dozier,  and  P.  J.  Richerson. 
Verhandlungen  Internationale  Vereinigung  Lim- 
nologie,  Vol  19,  Part  II,  p.  1524-1529,  1975.  3  tab., 
5  ref.  NSF  GA-34099. 

Descriptors:  *Laboratory  tests,  'Phytoplankton, 
•Analytical  techniques,  Bioassay,  Laboratory 
equipment,  Microscopy,  California,  Nevada, 
Assay,  Distribution,  'Pollutant  identification, 
*  Filters 

Identifiers:  'Membrane  filter  method,  CycloteUa 
stelligera,  Lake  Tahoe(Calif -Nevada). 

The  technique  described  offers  two  important 
modifications  to  the  usual  membrane  filter 
method     The    first    modification    is    a    reduced 


vacuum  pressure   of  only    1    psi  or  lev.,   whidl 
prevents  destruction  and  minimizes  distoi 
the  fragile  forms  by  the  filtration  p">" 
other  modification  is  substitution  of  50%  glutaral- 
dehyde  for  the  clearing  agents  usually  used,  such 
as   cedarwood   oil,   immersion   oil,   amsole,  and 
acetone  vapor.  Because  glutaraldehyd<:        water 
soluble,  it  can  be  applied  to  the  wel  filter  im-E 
mediately  following  filtration,  eliminating  the  need 
for  an  ethanol  dehydration  step  The  new  method 
,s   an   offshoot   of   research   initiated   earlier,  a 
which  over  1 ,000  phytoplankton  samples  had  tote 
enumerated  as  part  of  an  investigation  into  the 
relationship   between   phytoplankton   wjmmunity 
structure  and  physical  processes  in  I^)ke  Janoe 
(r;,lifornia-Nevada).  Results  are  given  of  experi- 
ments performed  to  investigate  organism  distnta-| 
lion  on  filters  prepared  by  the  new  method,  using 
several    techniques    involving   equipment   disUn-B 
guished   by  funnel  shape.   Statistical  results  are* 
given    in  addition,  for  a  comparison  of  counUoM 
10  filtered  and  10  sedimented  samples    including 
mean,   variance,   variance: mean,  chi-square  ancH 
pattern  description.  (Hams- Wisconsin) 
W77-04151 

PROCEEDINGS:        BIOSTIMLLATION        ANT 

NUTRIENT  ASSESSMENT  WORKSHOP.  A 

Pacific  Northwest  Environmental  Research  Lab.O 

CorvaUis,  Oreg. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04153 

RESEARCH    PERTALNING    TO    DCTERMWA. 

TION  OF  ATP  IN  SOILS  AND  SUBSLRFAClv 

FORMATIONS, 

Robert   S.   Kerr   Environmental   Research   Lab 

Ada,  Okla. 

W  R  Duffer,  W.J.  Dunlap,  and  J.  McNabb. 

In:  Proceedings:  Biostimulation  and  Nutrient  As.  1 

sessment  Workshop,  October  16-17,   1973,  Nf 

tional  Environmental  Research  Center,  CorvaUi; 

Ore.,  Report  No.  EPA-660/3-75-034,  June  1975.  t 

1-3.  2  ref. 

Descriptors:  'Measurement,  'Soils,  'Bottom  sed 
ments     •Biodegradation,    Methodology,    Assa; 
Chromatography,  'Pollutant  identification 
Identifiers:  'Adenosine  triphosphate^  I P). 

To  determine  the  biodegradation  potential  of  lar 

applied  wastes,  waste  waters,  and  groundwau 

pollutants,  it  is  essential  to  measure  the  adenosus 

triphosphate  content  in  soils,  bottom  sediment- 

and  subsurface  formations  with  substantial  se. 

sitivity.  Attempts  to  develop  a  relatively  simp. 

and  rapid  column  chromatographic  procedure  t 

purification  of  ATP  in  acid  extracts  of  sod  matei 

als    were    unsuccessful    because    of    failure 

achieve  satisfactory  separation  of  ATP  from  imp 

rities  on  reasonably  sized  columns  or  because 

unacceptable  ATP  loss  to  sorption  on  the  columr 

ATP  was  effectively  retained  on  Bio  Rad  AO 

A8   ion   retardation   resin   when   applied   to  t 

column  in  0.6  normality  sulfuric  acid  solution  a 

during  subsequent  water  elution,  and  appears  re 

tively  easily  eluted  from  these  columns  by  t 

mole   to   1    mole   ammonium   chloride   and  tr 

hydroxymethyl     aminomethane     hydrochloric 

Although       ammonium       chloride       and      tt 

hydrochloride  in  concentrations  required  for  A 

elution  from  the  ion  retardation  resin  inter!. 

somewhat  with  the  luciferin-luceferase  reacu< 

this  procedure  appears  to  offer  some  promise 

improving  the  sensitivity  of  ATP  analysis  in  t 

restrial    materials.    Further    investigations    * 

being  conducted.  (See  also  W77-04153)  (Au 

Wisconsin) 

W77-04154 


TOXICITY  OF  ZINC  TO  THE  GREEN  AL 
SELENASTRUM  CAPRICORNUTUM  AS 
FUNCTION  OF  PHOSPHORUS  OR  IOr 
STRENG  TH 

Pacific  Northwest  Environmental  Research  Li 
CorvaUis,  Oreg. 
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r  primary  bibliographic  entry  see  Field  5C. 
'7-04156 


GAL  ASSAYS  FOR  THE  NATIONAL 
TROPHICATION  SURVEY, 

;ific  Northwest  Environmental  Research  Lab., 
rvallis,  Oreg. 
Katko. 

Proceedings:  Biostimulation  and  Nutrient  As- 
sment  Workshop,  October  16-17,  1973,  Na- 
na! Environmental  Research  Center,  Corvallis, 
i.  Report  No.  EPA-660/3-75-034,  June  1975.  p 
52. 1  fig.,  2  tab. 

scriptors:  *Bioassay,  *Algae,  "Eutrophication, 
irveys.  Methodology,  *Sampling,  Water  quali- 
*Lakes,  Pollutant  identification,  *Monitoring, 
La  collections, 
ntifiers:  Eutrophication  survey. 

brief  overview  of  the  national  survey  of  800 
es  is  given,  including  a  description  of  efforts  to 
ermine  each  lake's  trophic  status  and  water 
ility  characteristics,  and  the  nutrient  sources 
I  methods  for  their  elimination/reduction,  par- 
ilarly  those  nutrients  originating  from  waste 
ltment  facilities.  The  results  will  be  the  basis 

joint  EPA-state  recommendations  for  cor- 
tive  or  preventive  action.  Procedures  used  in 

algal  assays  and  preliminary  findings  on  200 
;s  are  summarized.  Based  on  the  surveys  of 
:s  in  ten  states,  those  which  were  most  en- 
led  were  nitrogen-limited  while  those  which 
the  best  water  quality  were  phosphorus 
ited.  Occasionally,  nitrogen  and  phosphorus 
:thei  were  required  to  substantially  stimulate  a 
vrth  response  in  the  algal  assay.  The  assays  in- 
tted  that  approximately  57%  of  the  lakes  were 
sphorus-limited,   37%  were  nitrogen-limited, 

1%  were  limited  by  some  other  element  or  tox- 
lt;  however,  the  sampling  was  biased  in  that  the 
ority  of  these  lakes  received  municipal  waste 
uents.  One  of  the  difficulties  which  had  not 
n  completely  resolved  is  how  the  assay  results 
be  related  to  actual  field  conditions  and  to  lake 
blems  or  trophic  level  classification.  (See  also 
7-04153)  (Auen-Wisconsin) 
7-04157 


E  USE  OF  ALGAL  ASSAYS  TO  DETERMINE 
ECTS  OF  WASTE  DISCHARGES  IN  THE 
•KANE  RIVER  SYSTEM, 

ific  Northwest  Environmental  Research  Lab., 
vallis,  Oreg. 

primary  bibliographic  entry  see  Field  5C 
'-04 159 


ECT  OF  NITROGEN  AND   PHOSPHORUS 
THE     GROWTH     OF     SELEr\STRUM 
'RICORNUTUM, 

fie  Northwest  Environmental  Research  Lab 

vallis,  Oreg. 

primary  bibliographic  entry  see  Field  5C 

-04160 


!  USE  OF  IN  SITU  ALGALE  ASSAYSTO 
LUATE  THE  EFFECTS  OF  SEWAGE  EF- 
ENTS  ON  THE  PRODUCTION  OF 
GAWA  LAKE  PHYTOPLANKTON, 

fie  Northwest  Environmental  Research  Lab 

'allis,  Oreg. 

primary  bibliographic  entry  see  Field  5C 

-04161 


>WTH  REQUIREMENTS  OF  EN- 
OMORPHA  COMPRESSA  AND  CODIUM 
OILE, 

ronmental  Research  Lab.,  Narragansett,  R.I. 
■Su"?^  bibliographic  entry  see  Field  5C. 


GREAT  LAKES  NUTRIENT  ASSESSMENT, 

National  Environmental  Research  Center,  Grosse 

He,  Mich.  Grosse  He  Lab. 

For  primary  bibliographic  entry  see  Field  5C 

W77-04163 


ASSESSING     TREATMENT     PROCESS     EFFI- 
CIENCY WITH  THE  ALGAL  ASSAY  TEST, 
Robert   S.   Kerr  Environmental  Research  Lab 
Ada,  Okla. 

For  primary  bibliographic  entry  see  Field  5D 
W77-04164 


OIL     BIOASSAYS     WITH     THE     AMERICAN 

2\SF5k         CRASSOSTREA  VIRGINICA 

(GMELIN), 

Texas  A  and  M  Univ.,  College  Station. 

For  primary  bibliographic  entry  see  Field  5C 

W77-04189 


APPLICATION  OF  ESTIMATION  THEORY  TO 
DESIGN  OF  SAMPLING  PROGRAMS  FOR 
VERIFICATION  OF  COASTAL  DISPERSION 
PREDICTION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B 

W77-04193 


ATMOSPHERIC  TRACE  METALS  OVER  THE 
NEW  YORK  BIGHT, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  Colo.  Marine  Ecosystems  Analysis 
Program  Office. 

For  primary  bibliographic  entry  see  Field  5B 
W77-04195 


FIRST  DATA  ON  THE  PRESENCE  OF  SOME 

METALLIC    ELEMENTS    IN    MYTILUS    GAL- 

LOPROVINCIALIS,  LAM.  OF  THE  EASTERN 

SICILIAN   COAST,    REVEALED   BY   ATOMIC 

ABSORPTION      SPECTROPHTOMETRY,      (IN 

ITALIAN), 

Catania  Univ.  (Italy). 

A.  Castagna,  and  F.  Sarro. 

Boll  Soc  Ital  Biol  Sper  5 1  (8) ,  p  477-483 , 1 975. 

Descriptors:  *Spectrophotometry,  *Pollutant 
identification,  Coasts,  *Heavy  metals,  Industrial 
wastes,  Copper,  Cadmium,  Organic  compounds, 
*Oil  pollution,  Water  pollution  sources,  Califor- 
nia, Bays,  Shellfish,  Nickel,  Molybenum,  Absorp- 
tion spectrophotometry,  Pigments,  Respiration. 
Identifiers:  *Atomic,  Cyanin,  *Mytilus-gal- 
loprovincialis,  New  Zealand,  *Italy(Sicilian 
coast). 

In  a  preliminary  effort  to  evaluate  the  presence  of 
heavy  metal  contamination  in  various  zones  on  the 
east  coast  of  Sicily  (Italy),  specimens  of  a  local 
mussel,  M.  galloprovincialis  were  collected  in  sea 
water  at  3  locations:  Priolo  (Syracuse),  where 
there  is  a  major  petrochemical  industry,  the  port 
of  Catania  and  the  Bay  of  Ogina.  The  contents  of  7 
heavy  metals  were  determined  by  atomic  absorp- 
tion spectrophotometry.  Highest  Cd  and  Cu  values 
were  found  in  Priolo,  compared  with  the  other  2 
locations,  but  the  2  metals  found  in  largest 
amounts  were  Mo  and  Ni.  Compared  with  values 
reported  in  shellfish  (M.  edulis)  in  California 
(USA)  and  New  Zealand,  the  Sicilian  values  were 
not  especially  high.  Cu  is  a  normal  constituent  of 
hemocyanin,  the  respiratory  pigment  of  mollusks. 
Present  information  is  insufficient  to  establish  a 
clear  correlation  between  the  values  found  and  the 
polluting  effect  of  local  petrochemical  factories, 
though  such  a  correlation  is  suspected. -Copyright 
1976,  Biological  Abstracts,  Inc. 
W77-04207 


GROUND-WATER      RESOURCES      OF      THE 
BARRE-MONTPELIER  AREA,  VERMONT, 

Geological     Survey,     Montpelier,     Vt.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B 

W77-04222 


WATER    RESOURCES    OF   SOUTH-CENTRAL 
MISSOURI, 

Geological  Survey,  Rolla,  Mo.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C 

W77-04223 


WATEQF-A  FORTRAN  IV  VERSION  OF 
WATEQ,  A  COMPUTER  PROGRAM  FOR  CAL- 
CULATING CHEMICAL  EQUILIBRIUM  OF 
NATURAL  WATERS, 

Geological  Survey,  Reston,  Va.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04226 


WATER  RESOURCES  DATA  FOR  PENNSYL- 
VANIA, WATER  YEAR  1975 -VOLUME  2. 
SUSQUEHANNA  AND  POTOMAC  RIVER 
BASINS. 

Geological     Survey,     Harrisburg,     Pa.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04228 


WATER  RESOURCES  OF  THE  BIG  FORK 
RIVER  WATERSHED,  NORTH-CENTRAL  MIN- 
NESOTA, 

Geological  Survey,  Grand  Rapids,  Minn.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C 

W77-04233 


WATER     RESOURCES     OF    THE     BIGHORN 
BASIN,  NORTHWESTERN  WYOMING, 

Geological     Survey,     Cheyenne,     Wyo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04235 


MAP  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  ARAVAIPA  VALLEY  AREA, 
GRAHAM  AND  PINAL  COUNTIES,  ARIZONA-- 
1975, 

Geological      Survey,      Tucson,      Ariz.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C 

W77-04236 


GEOLOGY  AND  GROUND-WATER 

RESOURCES  OF  NORTHERN  MERCER  COUN- 
TY, PENNSYLVANIA, 

Geological     Survey,     Harrisburg,     Pa.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W77-04239 


WATER  RESOURCES  DATA  FOR  PENNSYL- 
VANIA, WATER  YEAR  1975-VOLUME  1. 
DELAWARE  RIVER  BASIN. 

Geological     Survey,     Harrisburg,     Pa.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C 

W77-04242 


WATER  RESOURCES  DATA  FOR  PENNSYL- 
VANIA, WATER  YEAR  1975-VOLUME  3.  OHIO 
RIVER  AND  ST.  LAWRENCE  RIVER  BASINS. 

Geological     Survey,     Harrisburg,     Pa.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C 

W77-04243 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A— Identification  Of  Pollutant* 


NATURAL  WATER  AND  CHEMICAL 
BUDGETS  FOR  A  SMALL  PRECAMBRIAN 
LAKE  BASIN  IN  CENTRAL  CANADA, 

Fisheries      and      Marine      Service,      Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2K. 

W77 -04275 

X-RAY         ANALYSIS         OF         SHORTENED 
BACKBONES    IN    FISHES:    A    COD    (GADUS 
MORHUA   L.)   AND  B.   ALLIS  SHAD  (ALOSA 
ALOSA  L.),  (IN  GERMAN), 
Erlangen-Nuremberg     Univ.     (West    Germany). 
Zoologisches  Institut. 
W.  Wunder. 
Arch  Hydrobiol  75(3),  p  366-401 ,  1975. 

Descriptors:  *X-ray  analysis,  Sewage  effluents, 
♦Industrial  wastes,  Fish,  *Fish  diseases,  Toxicity, 
Chemical  wastes,  Toxicity,  'Pollutant  identifica- 
tion, Water  pollution  effects. 
Identifiers:  Alosa-Alosa,  *Cod,  Gadus-Morhua, 
♦Germany,  *Shad. 

Near  Cuxhaven  (W.  Germany)  industrial  sewage 
water  affects  sea  life.  X-ray  pictures  of  the  spines 
of  fishes  show  pathological  deformities  of  the  ver- 
tebrae and  of  the  spinal  discs  characteristic  of 
toxic  osteosclerosis.  The  same  changes  are  seen  in 
the  spines  of  men,  house  pets  and  laboratory 
animals  damaged  by  certain  chemicals.-Copynght 
1976,  Biological  Abstracts,  Inc. 
W77-04278 


POTENTIAL  IMPACT  OF  THE  DEVELOP- 
MENT OF  LIGNITE  RESERVES  ON  WATER 
RESOURCES  OF  EAST  TEXAS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04297 

EFFECT  OF  INDOLE  ACETIC  ACID  PRESOAK- 
ING  OF  SEEDS  AND  THE  QUALITY  OF 
WATER  APPLIED  ON  LEVELS  OF  AMINO 
ACIDS  IN  ARACHIS  HYPOGEA, 

Rajasthan  Coll.  of  Agriculture,  Udaipur  (India). 
Dept.  of  Soil  Science  and  Agricultural  Chemistry. 
For  primary  bibliographic  entry  see  Field  3C. 
W77-04318 


BASELINE  STUDIES  OF  DELAWARE  OCEAN 
OUTFALL  SITES, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
D.  Maurer,  J.  C.  Tinsman,  W.  Leathern,  and  P. 
Kinner.  . . 

Marine  Pollution  Bulletin,  Vol  7,  No  2,  p  31-34, 
February,  1976.  1  fig,7ref. 


Glas  Repub  Zavoda  Zast  Prir  Prir  Muz  Titogradu 
8, p  141-149,  1975 

Descriptors:        •Fluorides.        'Potable       water, 
•Sampling,  Pollutant  identification.  Water  analy- 
sis. 
Identifiers :  *  Yugosla via(Titograd ) 

In  1971-1973  in  Titograd,  Yugoslavia,  50  drinking 
water  samples  were  found  to  have  low  fluoride 
concentrations-Copyright  1976,  Biological  Ab- 
stracts, Inc. 

W77 -04334 


Descriptors:  *Water  quality  control,  'Baseline 
studies,  Sewage  treatment,  'Delaware,  'Design, 
'Sampling,  'Analytical  techniques,  Waste  treat- 
ment, Sewage  effluents,  Water  pollution  treat- 
ment, Invertebrates,  Environmental  effects, 
'Outlets,  Waste  disposal. 

A  quarterly  sampling  program  was  conducted  dur- 
ing 1973-1974  off  the  coast  of  Delaware  to  provide 
an  environmental  baseline  for  two  ocean  sewage 
outfalls.  Extensive  physical  measurements  and 
water  quality  data,  together  with  biological  data 
(fish  invertebrates,  bacteriological  samples),  were 
collected.  Based  on  this  research  the  design  of 
sewage  treatment  for  one  of  the  outfalls  was  im- 
proved. (Katz) 
W77 -04330 

EXAMINATION  OF  THE  FLUORIDE  CONCEN- 
TRATION   IN    DRINKING    WATER    OF    THE 
TOWN    OF    TITOGRAD,    (IN    SERBO-CROA- 
TIAN)' i,„        ii 
Medisinskii  Institut,  Titograd  (Yugoslavia). 

S.  Filipovic. 


LEVELS  OF  PCB  AND  TRACE  METALS  IN 
WATERFOWL  IN  NEW  YORK  STATE, 

New  York  State  Dept.  of  Health,  Albany. 

F.  D.  Baker,  C.  F.  Tumasonis,  W.  B.  Stone,  and  B. 

New  York  Fish  and  Game  Journal ,  Vol  23 ,  No  I ,  p 
82-91,  January  1976.  1  fig,  2  tab,  15ref 

Descriptors:  'Path  of  pollutants,  'Polychlorinated 
biphenyls,  'Trace  elements,  'Heavy  metals. 
•Waterfowl,  'Greater  Scaup  Duck,  'White 
winged  Scoter,  'Bufflehead  Duck,  'Lead, 
'Mercury,  'Absorption,  'New         York, 

Ducks(Wild),  Water  birds.  Cadmium,  Beryllium, 
Arsenic  compounds,  Aquatic  life,  Birds,  Analyti- 
cal techniques,  Chlorinated  hydrocarbon  pesti- 
cides. 

Selected  tissues  of  seven  species  of  waterfowl 
were  analyzed  for  the  presence  of  polychlorinated 
biphenyls  (PCB)  and  trace  metals.  The  greater 
scaup,  whitewinged  scoter  and  bufflehead  were 
species  in  whose  tissues  PCB  was  consistently 
found.  Values  above  the  detectable  limits  were  ob- 
tained infrequently  when  tissues  were  analyzed 
for  cadmium,  beryllium  and  arsenic.  Lead  and 
mercury  were  present  in  many  specimens  whose 
diet  included  both  aquatic  and  animal  life.  Results 
indicate  that  periodic  and  more  extensive  sampling 
would  be  useful.  (Katz) 
W77-04336 

MOBILE  METHOD  OF  DETERMINING 
FLUORIDES  IN  DRINKING  WATER,  (IN  RUS- 

Centri  Lab.  of  the  Waterworks  Administration, 

Yaroslavl  (USSR). 

A.  I.  Abrosimov. 

Gig  Sanitll.p  101-103,  1975. 

Descriptors:  'Fluorides,  'Potable  water, 
'Pollutant  identification,  Methodology,  Water 
sampling,  Water  analysis. 

A  proposed  modification  permits  determining 
0  05-2  00  mg/1  F-  in  a  1 .0  cm  thick  cuvette  within  5 
min  after  adding  to  the  water  sample  reagents  A 
(alizarin  red  C)  and  B  (zirconium  oxychlonde  or 
zirconyl  nitrate).  To  correct  the  dose  of  F-  during 
fluoridation  of  water  the  proposed  method  deter- 
mining F-,  used  for  5  yr,  gives  the  result  in  the 
shortest  time.-Copyright  1976,  Biological  Ab- 
stracts, Inc. 
W77-04337 


For  primary  bibliographic  entry  see  Field  5C. 
W77-04339 

THE  USE  OI    RECOVERY  AS  A  CRITEB0 
FOR  TOXICITY, 

University  (  oil    of  North  Wales,  Menai  Bndg. 

Marine  Science  Labs. 

A  Wright. 

Bulletin    of    l.nvironmental    Contamination 

Toxicology,  Vol.  1 5,  No.  6,  p.  747-749,  1976. 1 

3ref. 

Descriptors:   'Toxicity,  'Bioassay,  'Surf; 

Methodology,    'Mortality,    'Water   pollution  t 

feels,       'Analytical       techniques,       Swi 

•Crustaceans,  Mode  of  action.  Toxicants, 

tory     tests.     Environmental     effects,     1 

identification. 

Identifiers:  Recovery,  *Elminius  sp. 

State  II  nauplii  of  the  barnacle  Elminius  i 
were  exposed  to  various  nonionic,  anionic  and  ( 
tionic  surfactants  to  determine  the  30  nun.  EC 
producing  immobility.  On  the  basis  of  these  I 
the  relative  toxicities  of  the  different  decyl  r- 
tants  would  be  in  descending  order,  nc 
greater  than  anionic  greater  than  catioruc.  In< 
to  simulate  environmental  conditions  in  » 
concentrations  of  toxins  would  fluctuate  and  a 
for  recovery  of  the  organism,  nauplu  were 
posed  to  equitoxic  concentrations  of  the  decyl  s 
factants  for  thirty  minutes  and  then  placed 
aerated  sterile  sea  water.  Observations  of  the  c 
dition  of  the  nauplii  for  up  to  48  hours  snov 
lowest  recovery  from  exposure  to  cationic  surf 
tants  followed  by  anionic  and  nonionic.  I 
sequence  is  the  complete  reverse  of  that  de 
mined  on  the  basis  of  the  30  min.  EC50  s.  (Katz 
W77-04340 

DATA  TO  SUBSTANTIATE  THE  PERMISSH 

CONCENTRATION  OF  FENURON  IN  WAT 

BODIES,  (IN  RUSSIAN), 

Kirgiz       Research       Inst.       of       Epidemiolc 

Microbiology  and  Hygiene,  Frunze  (USSR). 

V.  M.  Perelygin,  K.  K.  Vrochinskii,  and  E.  D. 

Perlovskaya. 

Gig  Sanit  10,  p  22-25,  1975. 

Descriptors:  *Lethal  limit,  'Toxicity,  Water qi  • 
ty    standards,    Water    pollution    effects,    Pi 
health,  Rodents,  Tests,  Pollutant  identificauon 
Identifiers:  'Fenuron. 


.. 


RESIDUE  DYNAMICS  OF  DM-imiTO«E>E£ 
PHTHALATE  IN  FATHEAD  MINNOWS 
(PIMEPHALES  PROMELAS), 

Fish  and  Wildlife  Service,  Columbia,  Mo.  Fish- 
Pesticide  Research  Lab. 
For  primary  bibliographic  entry  see  Field  3C. 

W77-04338 

BIOASSAYS  ON  THE  COMBINED  EFFECTS  OF 
CHLORINE,  HEAVY  METALS,  AND  TEM- 
PERATURE ON  FISHES  AND  FISH  FOOD  OR- 
GANISMS. PART  I.  EFFECTS  OF  CHLORINE 
AND  TEMPERATURE  ON  JUVENILE  BROOK 
TROUT  (SALVELINUS  FONTINALIS), 
Battelle-Pacific  Northwest  Labs..  Richland, 
Wash.  Ecosystems  Dept. 


In  warm-blooded  animals  (rats  and  guinea 
toxic  doses  of  fenuron  produced  disturbanct  i 
the  endocrine  and  blood-forming  systems  cna  I 
in  immunologic  reactivity,  blockage  of  blood  - 
groups  and  diminished  body  weight  increase^  a 
chronic  toxicologic  test  the  threshold  dose  of  1 1 
ron  amounted  to  15  mg/kg  and  the  subthresa 
one  amounted  to  1.5  mg/kg.  The  suggested  • 
missible  concentration  of  fenuron  in  water  bt  ^ 
used  by  man  is  0.2  mg/1,  according  to  its  urn* 
index  i.e.,  its  effect  on  the  sanitary  regimen  o  * 
water  body.-Copyright  1976,  Biological  > 
stracts.  Inc. 
W77-04407 

DISSOLVED     GAS     DATA     REPORT-      K 
COLUMBIA  AND  LOWER  SNAKE  RIVERS 

Army    Engineer   Div.    North   Pacific,   Porta. 

Ores 

D.  L.Legg,  K.  Avery,  and  D.  Yadoff. 

November,  1975.  51  p,  21  tab.,  13  fig.,  3  ref. 

Descriptors:  'Columbia  River,  Grand  C  * 
Dam  'Supersaturation,  'Monitoring,  On-si« 
vestigations,  Water  quality,  'Dam,  Dam  * 
'Nitrogen,  Data  collection.  On-site  data  c *• 
tion  Stream  flow,  Water  temperature. 
Identifiers:  1974  high  flow.  Nitrogen  supers  ra- 
tion, Chief  Joseph  Dam,  Wells  Dam,  Rocky  l» 
Dam,  Rock  Island  Dam,  Wanapum  Dam,  w 
Rapid  Dam,  Little  Goose  Dam,  Lower  Mom  ■« 
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Lee  Harbor  Dam,  McNary  Dam,  John  Day 
a.  The  Dalles,  Bonneville  Dam,  Lower  Snake 
r. 

;ent  years  there  has  been  increased  attention 
ne  problem  of  dissolved  gas  in  the  Columbia 
cinake  Rivers,  particularly  with  regard  to  its 
E  t  on  aquatic  life.  This  report  was  prepared  to 
eint  the  dissolved  gas,  and  associated  stream- 
»  and  water  temperature  data  which  were  col- 
'4  during  the  1974  high  flow  period  of  the 
i  .Tibia  River.  Also,  there  is  a  brief  summary  of 
jiicanl  events  which  affected  the  levels  of  dis- 
Ifd  gas  supersaturation.  Graphic  displays  are 
:jded  which  aid  the  researcher  as  well  as  the 
ran  to  visualize  the  reported  levels  of  dis- 
IM  gas  at  specified  locations.  (Katz) 
'04408 


:'ER    COLUMBIA    AND    LOWER    SNAKE 
CRS,    NITROGEN    (GAS)    SUPERSATURA- 

m  and  related  data,  analysis  and 
;kpretation, 

y    Engineer   Div.    North    Pacific,    Portland, 

i>rimary  bibliographic  entry  see  Field  5C. 
104411 


I  BUBBLE  DISEASE,  PROCEEDINGS  OF  A 
tKSHOP  HELD  AT  RICHLAND, 
JHINGTON,  OCT.  8-9,  1974. 

;lle-Pacific  Northwest  Labs,  Richland,  Wash, 
irimary  bibliographic  entry  see  Field  5C. 
04413 


SUPERSATURATION  RESEARCH,  NA- 
j»AL  MARINE  FISHERIES  SERVICE 
i>COTT  FACILITY  -  1971  TO  1974, 

Dnal  Marine  Fisheries  Service,  Seattle,  Wash. 

ronmental  Conservation  Div. 

primary  bibliographic  entry  see  Field  5C 

[04415 


OLVED  GAS  SUPERSATURATION:  LIVE 
E  BIOASSAYS  OF  ROCK  ISLAND  DAM, 
HINGTON, 

netrix,  Inc.,  Bellevue,  Wash.  Environmental 

ces  Section. 

'rimary  bibliographic  entry  see  Field  5C. 

04417 


TINUOUS  MONITORING  OF  TOTAL  DIS- 
CED GASES,  A  FEASIBILITY  STUDY, 

Regions   Research  and   Engineering   Lab 
>ver,N.H. 

rimary  bibliographic  entry  see  Field  5C. 
04430 


LECTRONIC  MONITOR  FOR  TOTAL  DIS- 
CED GAS  PRESSURE, 

nia  Mason  Research  Center,  Seattle,  Wash, 
rimary  bibliographic  entry  see  Field  5C 
04431 


LYTICAL  METHODS, 

He-Pacific     Northwest     Labs.,     Richland, 

Ecosystems  Dept. 
rimary  bibliographic  entry  see  Field  5C 

04434 


10NID  BIOASSAY  OF  SUPERSATURATED 
3LVED  AIR  IN  WATER, 

nal  Marine  Fisheries  Service,  Seattle,  Wash 

iwest  Fisheries  Center. 

rimary  bibliographic  entry  see  Field  5C 

J4440 


OGEN  SATURATION   LEVELS   ON   THE 
COLUMBIA  RIVER,  1965-1971, 

mgton  Dept.  of  Fisheries,  Olympia 


For  primary  bibliographic  entry  see  Field  5C. 

W77-04442 


ONE  CHEMICAL  COMPANY'S  APPROACH  TO 
THE  PROBLEM, 

Hickson  and  Welch,  Ltd.,  Castleford,  (England). 
I.  G.  McKenzie. 

Chemistry  and  Industry,  No.  19,  p  819-821,  Oc- 
tober, 1976.  3  fig. 

Descriptors:  'Pollutant  identification,  *Sewage 
treatment,  "Treatment  facilities,  *Waste  water 
treatment,  *Waste  water  disposal,  Waste  identifi- 
cation, Industrial  wastes,  Aromatic  compounds, 
Chemical  wastes. 

The  steps  taken  by  Hickson  and  Welsh  Limited,  a 
chemical  company,  to  produce  a  waste  effluent 
appropriate  for  treatment  by  a  municipal  facility 
and  disposal  into  a  river  were  documented.  For 
years  the  company  extracted  cooling  water  up- 
stream and  discharged  it  downstream  mixed  with 
process  effluent.  There  was  a  variety  of  aromatic 
compounds  in  the  effluent  and  a  great  variation  in 
effluent  content.  In  the  1960's,  disposal  practices 
were  revised.  Cooling  water  and  waste  effluent 
were  separated  so  that  the  former  could  be 
returned  to  the  river  and  the  latter  treated.  When 
an  area  Water  Authority  was  established,  it  and 
the  company  worked  together  to  investigate  im- 
proved methods  of  handling  waste  effluents.  The 
company  established  a  laboratory  to  determine 
biodegradability  and  other  properties  of  wastes 
from  present  and  future  products.  The  Water 
Authority  also  made  extensive  tests  in  its  facilities. 
With  better  treatment  systems  at  the  plant  and  at 
municipal  works,  the  river  was  less  polluted 
because  collection  was  more  effective,  the  sewage 
treatment  works  accepted  all  the  effluent,  and 
there  was  less  pollution  from  the  sewage  works. 
One  problem  presented  was  that  some  of  the  in- 
dustrial waste  streams  inhibited  the  local  sewage 
treatment  process.  Methods  were  developed  to 
detoxify  these  streams.  (CoUins-FIRL) 
W77-04446 


ENVIRONMENTAL   TOXICITY   OF  AQUATIC 
RADIONUCLIDES:  MODELS  AND 

MECHANISMS. 

Rochester  Univ.,  N.Y. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04508 


MEASUREMENTS  FOR  MODELING 

RADIONUCLIDE        TRANSFER        IN        THE 
AQUATIC  ENVmONMENT, 

Georgia  Inst,   of  Tech.   Atlanta.   Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04515 


THE  BEHAVIOR  OF  PLUTONIUM  NUCLH)ES 
IN  THE  HUSH  SEA, 

Ministry    of    Agriculture,    Fisheries    and    Food, 
Lowestoft    (England).    Fisheries    Radiobiological 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04518 


BIOLOGICAL  ACTION  OF  NITRATES  IN 
DRINKING  WATER,  (IN  RUSSIAN), 

Kazanskii  Gosudarstvennyi  Meditsinskii  Institut 

(USSR).  Inst,  of  Public  Hygiene. 

A.  V.  Inanov,  N.  I.  Petukhov,  and  N.  Sh. 

Shamsutdinov. 

GigSanitl2,p9-ll,  1975. 

Descriptors:  'Nitrates,  'Potable  water,  Rodents, 
Water  pollution  effects,  Tests,  *Lethal  limit, 
•Toxicity,  Water  quality  standards.  Pollutant 
identification. 
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Nitrates  at  a  concentration  of  105  mg/1  diminish 
the  immunologic  reactivity  and  affect  the  forma- 
tion of  the  conditioned  reflex  activity  in  albino 
rats.  Smaller  doses  of  nitrates  (40  mg/1)  have  no 
negative  effect  on  the  body  and  this  proves  the 
safety  of  the  existing  hygienic  standard  values  for 
nitrates  in  the  drinking  water. -Copyright  1976, 
Biological  Abstracts,  Inc. 
W77-04560 


PIKE  AS  THE  TEST  ORGANISM  FOR  MERCU- 
RY, DDT  AND  PCB  POLLUTION.  A  STUDY  OF 
THE  CONTAMINATION  IN  THE  STOCKHOLM 
ARCHIPELAGO, 

Naturhistoriska  Riksmuseet,  Stockholm 

(Sweden). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04569 


DETERMINATION  OF  NANOGRAM  QUANTI- 
TIES OF  CARBONYL  COMPOUNDS  USING 
TWIN  CELL  POTENTIAL  SWEEP  VOLTAM- 
METRY, 

Canada    Centre    for   Inland    Waters,    Burlington 

(Ontario). 

B.  K.  Afghan,  A.  V.  Kulkarni.  and  J.  F.  Ryan. 

Analytical  Chemistry,  Vol.  47,  No.  3,  p.  488-494 

1975.  6  fig.,  4  tab.,  30 ref. 

Descriptors:  'Laboratory  tests,  'Analytical 
techniques,  'Polarographic  analysis, 

'Colorimetry,  'Fluorometry,  Alcohols,  Gases, 
Corrosion,  Odor,  Taste,  Industrial  wastes, 
'Pollutant  identification,  'Organic  compounds. 
Identifiers:  'Carbonyls,  'Twin  Cell  Potential 
Sweep  Voltammetry,  Aldehydes,  Ketones,  For- 
maldehyde. 

An  improved  method  is  described  which  deter- 
mines and  differentiates  various  classes  of  carbon- 
yl  compounds,  i.e.,  those  aldehydes  and  ketones 
which  induce  strong  tastes,  odors,  corrosion  and 
related  problems,  in  waters  and  industrial  ef- 
fluents. The  method  was  developed  because  of 
shortcomings  in  the  fluorometric  and  colorimetric 
procedures  used  to  isolate  these  compounds  in  a 
preliminary  laboratory  survey.  These  methods 
gave  reasonably  accurate  results  for  relatively 
clean  waters,  but  were  not  suitable  for  industrial 
effluents  and  receiving  waters.  The  systematic 
study  reports  the  polarographic  behavior  of  car- 
bonyl compounds  in  various  media,  such  as  al- 
kaline medium,  citrate  buffer,  various  amines,  and 
the  formation  of  azomethine  derivatives  by  the 
reaction  of  various  carbonyls  with  a  variety  of 
amines  and  the  utilization  of  the  most  favorable 
azomethine  derivative  to  determine  formaldehyde 
and  related  compounds.  Twin  cell  potential  sweep 
voltammetry  was  found  to  be  the  most  sensitive 
and  fastest  technique  for  routine  analysis  as  in- 
dividual carbonyl  compounds  can  be  determined 
down  to  0.25  microgram/1  without  any  separation 
or  preconcentxation  of  the  sample.  This  technique 
was  operated  in  both  the  subtractive  and  the 
eliminative  mode  to  obtain  the  desired  selectivity 
and  sensitivity.  Relatively  low  carbonyl  concentra- 
tions were  found  in  most  waters  but  some  industri- 
al effluents  contained  high  levels  of  formaldehyde 
and  related  compounds.  (Auen- Wisconsin) 
W77-04573 


LEVELS  OF  ARSENIC  AND  SELENHJM  IN  THE 
GREAT  LAKES  REGION, 

Canada   Centre    for   Inland    Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04574 


DETERMINATION  OF  LITHIUM  IN  SEA- 
WATER  BY  FLAME  PHOTOMETRY  AND 
ATOMIC  ABSORPTION:  APPLICATION  TO 
AROSA  ESTUARY,  (IN  SPANISH), 

J.  J.  G.  Fernandez. 

Bol  Inst  Esp  Oceanogr  195,  p  1-37,  1975. 
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Group  5A— Identification  Of  Pollutants 


Descriptors:  'Pollutant  identification,  'Sea  water, 

♦Photometry,    Analytical   techniques,    Estuaries, 

•Spectrophotometry. 

Identifiers:  'Lithium,  "Spain,  Flame  photometry, 

•Atomic  absorption  spectrophotometry,   *Arosa 

Estuary. 

The  amount  of  Li  in  seawater  from  the  Ria  de 
Arosa,  Galicia  (Spain)  was  determined  using  flame 
photometry  and  atomic  absorption  spec- 
trophotometry. The  number  of  representative 
samples  was  258.  Both  procedures  are  compared 
and  their  interferences  are  studied.  The  results  ob- 
tained are  statistically  equivalent.  The  data  are  in- 
terpreted considering  hydrographic  and  geological 
conditions  of  the  area  studied-Copyright  1976, 
Biological  Abstracts,  Inc. 
W77-04586 

TASKS  AND  PRINCIPLES  OF  BIOLOGICAL 
ANALYSIS  OF  THE  DEGREE  OF  POLLUTION 
OF  WATER  BODIES,  (IN  RUSSIAN), 

Astrakhan  State  Reservation  (USSR). 

Y.  S.  Chuikov. 

Gidrobiol  Zh  11(5),  p  111-118, 1975. 

Descriptors:    'Trophic   level,    'Energy   balance, 
Water     bodies,     'Water     pollution,     'Bacteria, 
Benthos,  Ecology,  Phytoplankton,  Zooplankton, 
Fish  habitats. 
Identifiers:  'Biological  analysis. 

In  a  study  of  natural  production  processes,  trophic 
relations  and  energy  balance  in  water  bodies,  the 
anthropogenic  effect  must  be  considered.  In 
hydrobiological,  ichthyological  and  fishery  in- 
vestigations, a  biological  analysis  of  the  degree  of 
water  pollution  by  an  ecological  analysis  ot  the 
habitat  is  important.  A  quantitative  recording  of 
the  components  of  the  biological  system  (bacteria, 
phyto-  and  zooplankton,  benthos,  etc);  establish- 
ment of  the  structure  of  the  communities,  isolation 
of  dominant  species  and  determination  of  the 
degree  of  dominance;  and  analysis  of  the  structure 
of  the  dominants  should  be  done.  The  water  pollu- 
tion level  is  indicated  by  the  ecology  of  the  domi- 
nant and  satellite  species.-Copyright  1976,  Biolog- 
ical Abstracts,  Inc. 
W77-04598 

DATA  ON  SUBSTANTIATION  OF  THE  MAX- 
IMUM ALLOWABLE  CONCENTRATION  OF 
YALAN  IN  WATER  BODIES,  (IN  RUSSIAN), 

Vsesoyuznyi  Nauchno-Issledovatelskii  InstitutGi- 
gieni  i  Toksikologii  Pestitsidov,  Kiev  (USSR). 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04599 


Samples  of  runoff  water  were  collected  from  each 
of  four  watersheds  as  it  was  subjected  to  a  specif  ic 
cropping,  tillage,  fertilization,  or  waste  disposal 
treatment.  Runoff  water  quality  constituents  ex- 
amined include:   nitrates,  phosphates,  chlorides, 
dissolved  solids,  sediment,  turbidity,  suspended 
matter,  BOD,  DO,  fecal  coliform,  and  13  selected 
metals.  The  data  were  analyzed   by   seasons  in 
order  to  best  relate  constituent  concentrations  to 
watershed  and  rainfall-runoff  conditions   Rainfall 
and  runoff  rates  and  depths  were  generally  highest 
in  the  first  quarter  of  the  year  and  decreased  with 
each  succeeding  quarter.  Concentrations  of  sedi- 
ment,   total    suspended    matter,    total   dissolved 
solids,  and  turbidity  were  generally  highest  during 
the  late  winter  and  early  spring,  particularly  on 
watersheds  which  were  fallowed.  Although  con- 
centrations   of    nitrate    nitrogen,    chlorides    and 
orthophosphate  were  not  high,  increases  in  con- 
centrations were  usually  associated  with  fertilizer 
applications.  With  several  exceptions,  concentra- 
tions of  metallic  elements  were  reasonably  low 
and  uniform  throughout  the  sampling  period.  The 
one  runoff  event  having  high  concentrations  of 
several    metals    was    associated    with    high    an- 
tecedent rainfall.  This  was  also  true  for  high  fecal 
coliform  and  low  BOD  following  application  of 
sewage  sludge.  High  concentrations  of  Al ,  Fe,  and 
P  compared  to  known  inputs  emphasize  the  need 
for  background  information  when  evaluating  ef- 
fects of  land-use  practices  on  water  quality. 
W77-04102 


nutrients,      productivity,     and     physiocheaic 
parameters    will    provide    management   data  t 
other  lakes  in  the  region  undergoing  urbanizaii 
pressures. 
W77-04I03 


5B.  Sources  Of  Pollution 


EFFECTS  OF  AGRICULTURAL  PRACTICES 
AND  LAND  DISPOSAL  OF  SOLID  WASTE  ON 
QUALITY  OF  WATER  FROM  SMALL 
WATERSHEDS,  .  .     .     ..       , 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 

Engineering. 

C.  H.  Shelton,  and  G.  M.  Lessman. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  240, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Tennessee  Water  Resources  Research  Center 
Knoxville,  Research  Report  No.  56,  January  17, 
1977.  16  p,  9  tab,  8  ref.  OWRT  A-031-TENN(1), 
14-34-0001-6044. 


Descriptors:  Water  quality,  'Agricultural  runoff, 
'Waste  disposal,  Fertilizers,  Sediments,  Runoff, 
Heavy  metals,  'Rainfall-runoff  relationships, 
•Small  watersheds,  Land  use,  'Tennessee, 
'Sampling,  Nitrates,  Phosphates,  Chlorides,  Dis- 
solved oxygen,  conforms,  Biochemical  oxygen  de- 
mand, Metals. 


INVESTIGATION    TO    DETERMINE    EXTENT 
AND  NATURE  OF  NON-POINT  SOURCE  EN- 
RICHMENT AND  HYDROLOGY  OF  SEVERAL 
RECREATIONAL       LAKES       OF       EASTERN 
WASHINGTON,  (PART  I  AND  PART  H), 
Washington  State  Univ.  Pullman.  Dept.  of  Civil 
and  Environmental  Engineering. 
H.  D.  Copp,  W.  H.  Funk,  H.  L.  Gibbons,  D. 
Morency,  and  P.  J.  Bennett. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  354, 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
State  of  Washington  Water  Research  Center,  Pull- 
man, 309  p.,  66  tab.,  Ill  fig,  72  ref,  2  append. 
OWRT  A-067  WASH(2),  74-153. 

Descriptors:  'Washington,  'Lakes,  Recreation, 
Hydrology,  Water  balance,  Water  quality,  Lim- 
nology, 'Eutrophication,  Land  management, 
•Nutrients,  Water  pollution  sources,  'Path  of  pol- 
lutants, Rainfall-runoff  relationships.  Productivi- 
ty. 

Identifiers:  *Non-point  sources  of  pollution, 
•Newman  Lake(Wash),  'Liberty  Lake(Wash), 
'Williams  Lake(Wash). 

Three  small  lakes  in  eastern  Washington  state, 
Newman,  Liberty,  and  Williams,  provide  centers 
for  recreation  activity  during  summer  months. 
Year  around  homesites  also  exist.  The  quality  of 
lake  waters,  in  each  case,  can  be  improved  con- 
siderably. The  water  quality  is  probably  influenced 
by  not  only  recreation  but  by  other  activity  in  the 
basins  as  well.  This  study  is  an  attempt  to  identify 
where  water  that  flows  into  the  lakes  originates 
and  how  much  there  is.  Once  this  is  accomplished, 
the  extent  to  which  nutrients  are  carried  by  these 
waters  into  the  lake,  and  their  fate  therein,  is  as- 
sessed. Much  of  the  hydrologic  work  reported  is 
empirical  in  nature  due  to  a  shortage  of  hydrologic 
data.  A  regional  precipitation-runoff  relationship, 
based  on  analyses  by  others  is  used  extensively  in 
the  basins  of  the  first  two  above-mentioned  lakes. 
Runoff  and  precipitation  correlations  with  data  at 
locations  outside  the  basin  are  incorporated  also. 
The  result  is  a  month-by-month  tabulation  of 
water  occurrences  and  dispositions  in  each  basin 
for  the  long-term  mean  water  year.  Extensive 
water  quality  and  limnological  inquiry  was  made 
upon  each  of  the  three  lakes.  Point  sources  of  pol- 
lution, non-point  sources,  and  geological  features 
in  the  lake  basins  are  described  along  with  land 
management  practices  that  currently  are  enriching 
these     recreational     lakes.     Baseline     data     on 


HERBICIDE  MOVEMKN1  v\  II  H  v\  ATER  A' 
EFFECTS  OK  CONTAMI.NA.N1  LEVEL!  « 
NON-TARGET  ORGANLSMS, 

Virginia     Polytechnic     Inst      and     State    Uni 

Blacksburg.     Dept.     of     Plant     Pathology    a  I 

Physiology. 

C.  L.  Foy,  and  H  Hiranpradit. 

Available  from  the  National   lechnical  Infort 

tion  Service.  Springfield,  VA  22161  as  PB-2632 

Price  codes:  A06  in  paper  copy,  A01  in  microfic 

Virginia     Water     Resources     Research    Cent 

Blacksburg,  Completion  report,  January  1977. 

p,  25  tab,  38  fig,  27  ref.  OWRT  A-046-VAO). 

Descriptors:     'Herbicides,     Movement,    Alg 

Chlorophyll,  Runoff,  Migrati 

•Chlamydomonas,     •Chlorella,     •Scenedesro 

Path    of    pollutants.     Water    pollution    effe. 

Corn(Field),  Cultivation. 

Identifiers:    •Atrazine,    •Simazine,    'Cyanaa 

•Cyprazine. 

The  effects  of  atrazine,  simazine,  cyanazine. 
cyprazine  on  the  growth  and  physiology  of  C 
mydomonas    reinhardtii,    Chlorella   pyrenoidc 
and  Scenedesmus  quadricauda  were  determine 
a  growth  chamber  and  in  the  laboratory.  Cypra; 
appeared  to  be  the  most  effective  chemical  in 
hibiting  growth  of  the  algae.  Atrazine  was  sect 
simazine   was  third   and  cyanazine   was  fou 
Stimulatory  effects  of  cyanazine,  simazine, 
cyprazine  on  the  chlorophyll  content  of  C 
mydomonas  and  Chlorella  spp.  were  obser 
Cyanazine  exhibited  the  most  stimulatory  ef 
on  both  species  while  that  of  simazine  was  also 
vious    Cyprazine  exhibited  its  stimulatory  ef 
only  on  Chlamydomonas  sp.  at  0.052  ppm  cod. 
tration.  The  same  concentration  on  Chlorella 
apparently  was  inhibitory.  Atrazine  effect 
toward  an  inhibitory  trend.  Field  studies  on 
migration     and     degradative     disappearance 
atrazine    from    'no-tillage'    and    'convention 
planted'  com  plots  were  made.  Total  atrazine 
with  run-off  water  induced  by  one  sprinkler  ir 
tion  was  73.93  mg  from  conventionally  plar . 
treated  plots  and  20.01  mg  from  no-tillage,  tre 
plots.  These  accounted  for  1 .7  and  0.5%  of 
total   dosage   of   applied   atrazine,    respect!'. 
From  conventionally  planted  plots,  the  total 
of  atrazine  with  run-off  water  induced  by  j 
rains  was  165.85  mg  which  accounted  for  3.9 1 
the  total  dosage  of  atrazine  applied.  No  such  • 
off  occurred  in  the  no-tillage  plots. 
W77-04104 


EFFECTS  OF  HIGH  LEVELS  OF  INORG>  - 
PHOSPHATE  ON  AQUATIC  ORGANISM.  1 
PHOSPHATE-RICH  ENVIRONMENTS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Biol 
For  primary  bibliographic  entry  see  Field  5C. 
W77-O4105 


SEDIMENT   AND    RUNOFF   MEASl 
FOR   A   TYPICAL   GREAT   PLAINS   P» 
LAKE,  „       ,  .         _     j 

South  Dakota  State  Univ.,  Brookings.  Del  * 
Mechanical  Engineering. 
E.  J.  Felderman,  and  B.  E.  Eno.  ■ 

Available  from  the  National  Technical  Infi » 
tion  Service,  Springfield,  VA  22161  as  PB-26  r 
Price  codes:  A03  in  paper  copy,  A01  in  micro  < 
Completion  Report,  October  1976.  42  p,  12  rj 
ref,  2  append.  OWRT  A-049-SDAK(l),  I 
0001-5042. 

Descriptors:  Lakes,  Sedimentation,  RiB 
Eutrophication,  'Model  studies,  Great  t| 
'South  Dakota,  'Partical  size.  Sediments,  * 
sediments,  'Sediment  transport,  Water  qi ') 
Measurement. 
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Sources  Of  Pollution— Group  SB 


isrs:  *Prairie  lakes(SD),  Lake  Herman(SD). 

bjective  was  to  gather  experimental  data 
j  would  guide,  support,  and  verify  the 
pment  of  a  theoretical  predictive  model  for 
lirie  lake.  Initial  efforts  to  develop  the  pre- 
;  transport  model  were  also  carried  out 
this  project.  Lake  Herman,  near  Madison, 
|Dakota,  was  selected  as  a  test  lake  because 
i  considerable  amount  of  data  that  has  al- 
jbeen  accumulated  for  this  lake.  The  sedi- 
farticle  size  data  indicated  that  the  large  par- 
are  found  near  the  shore  while  the  smaller 
re  found  toward  the  lake  center.  The  particle 
:>r  the  majority  of  the  sediment  is  small 
I  so  that  diffusion  effects  must  be  included 
edictive  model.  Initial  efforts  to  develop  a 
rive  model  show  the  dominance  of  vertical 
Drt  over  lateral  transport  in  the  shallow 
lake.  A  one-dimensional  model  for  the 
transport  was  found  to  predict  the  trends 
ed  by  spatial  and  temporal  water  quality 
aken  before  and  after  a  heavy  rain. 
ma-South  Dakota  State) 
4108 


kRINE  POLLUTION,  A  BIBLIOGRAPHY, 
VIE  2. 

of    Water    Research    and    Technology 
lgton,  O.C. 

Die  from  the  National  Technical  Informa- 
rvice,  Springfield,  VA  22161  as  PB-263  772, 
odes:  A25  in  paper  copy,  A01  in  microfiche. 
Resources  Scientific  Information  Center 

OWRT/WRSIC  76-207,  December  1976, 


Jtors:  *Estuarine  environment, 

graphies,  Biota,  Chesapeake  Bay,  Coasts, 

imental  effects,  Estuaries,  Mathematical 

,  Path  of  pollutants,  Radioactivity,  Water 

m,     Water     quality,      Water     resources 

>ment. 

ers:  *Estuarine  pollution. 

port,  containing  366  abstracts,  is  another  in 
:s  of  planned  bibliographies  in  water 
es  produced  from  the  information  base 
sing  SELECTED  WATER  RESOURCES 
ACTS  (SWRA).  Volume  2  covers  the 
rom  January  1973  to  April  1974  (Volume  7, 
r  7).  Author  and  subject  indexes  are  in- 
(See  also  W77-041 10  and  W73-08451) 
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RINE  POLLUTION,  A  BIBLIOGRAPHY, 

IE  3. 

of    Water    Research    and    Technology 

5ton,D.C. 

le  from  the  National  Technical  Informa- 

vice,  Springfield,  VA  22161  as  PB-263  773, 

des:  A24  in  paper  copy,  A01  in  microfiche! 

Resources  Scientific  Information  Center 

OWRT/WRSIC  76-208,  December  1976, 

*Estuarine  environment, 

raphies,  Biota,  Chesapeake  Bay,  Coasts, 
mental  effects,  Estuaries,  Mathematical 
Path  of  pollutants,  Radioactivity,  Water 
I,  Water  quality,  Water  resources 
nent. 
rs:  *Estuarine  pollution. 

art,  containing  373  abstracts,  is  another  in 
1  of  planned  bibliographies  in  water 
s  produced  from  the  information  base 
!*  SELECTED  WATER  RESOURCES 
^CTS  (SWRA).  Volume  3  covers  the 
[rom  April  1974  to  September  1976 
9,  Number  18).  Author  and  subject  in- 
!  included.  (See  also  W77-04109  and  W73- 

10 


MONITORING     GROUNDWATER     QUALITY 
ECONOMIC  FRAMEWORK  AND  PRINCIPLES 

General  Electric  Co.,  Santa  Barbara,  Calif.  Center 

for  Advanced  Studies. 

For  primary  bibliographic  entry  see  Field  5A 

W77-04113 


LEACHATE  DAMAGE  ASSESSMENT,  CASE 
fJYPJ  OF  THE  PEOPLES  AVENUE  SOLID 
WASTE  DISPOSAL  SITE  IN  ROCKFORD,  IL- 

Environmental  Protection  Agency,  Cincinnati 
Ohio.  Office  of  Solid  Waste  Management  Pro- 
grams. 

K.  A.  Shuster. 

Report  EPA/530/SW-517,  June,  1976.  p  25  4  fie  7 
tab,  7  ref ,  2  append. 

Descriptors:  *Landfills,  *  Waste  disposal,  *Water 
pollution,  *Groundwater,  Water  wells,  Industrial 
wastes,  Municipal  wastes,  Replacement,  Adminis- 
trative   costs,     Costs,    Total    costs,    Damages 
♦Illinois. 

Identifiers:  *Landfillleachate,  Well  abandonment 
*Rockford(Ill). 

The  city  of  Rockford,  Illinois  operated  an  unlined, 
non-engineered  landfill  site  from  1947  to  1972.  Ini- 
tially wastes  were  placed  in  groundwater  seepage 
pools  in  the  bottom  of  the  abondoned  sand  mining 
pit.  These  wastes  included  metal  finishing  scraps, 
foundry  wastes,  household  wastes  and  various 
wastes  collected  by  private  contractors.  The  land- 
fill was  located  700  feet  east  of  the  Rock  River 
which  was  probably  the  discharge  zone  of  the 
landfill  leachate.  Between  the  river  and  landfill  (an 
area  of  approximately  0.24  square  miles)  9  wells 
were  contaminated  by  the  landfill  leachate.  All 
nine  of  these  wells  were  eventually  abandoned. 
The  State  Environmental  Protection  Agency 
required  the  city  to  place  a  bottom  soil  cover  on 
the  landfill  to  increase  surface  runoff  and  decrease 
infiltration  the  costs  of  abandoment  and  additional 
soil  cover  totalled  $180,500.00.  These  expenditures 
did  nothing  to  clean  up  the  groundwater  or  to  cor- 
rect the  source  of  contamination.  Administrative 
costs  of  the  State  EPA,  Health  Department, 
Geological  Survey,  and  Water  Survey  personnel, 
or  the  city  of  Rockford  Public  Works  Department, 
Engineering,  Council,  or  Water  Department  per- 
sonnel in  evaluation  and  administering  corrective 
and  avoidance  measures  totaled  at  least 
$25,000.00.  (Heiss-NWWA) 
W77-04122 


THE  BACTERIOLOGICAL  EXAMINATION  OF 
GROUNDWATER  SOURCES  IN  BETUL  DIS- 
TRICT, MADHYA  PRADESH,  INDIA, 

E.L.C.  Water  Development  Project,  Betul  (India). 

A.  M.  Prentice,  and  G.  K.  Sharma. 

January,  1976.  p  16,  14  fig,  5  tab,  16  ref ,  5  append 


♦Water  wells, 

*Sewage        bacteria, 

Groundwater,     Shallow 

grouting,    Construction 


Descriptors: 
*Contamination(Water), 
*Nitrates,  *Coliforms, 
wells,  Casing,  Cement 
materials,  Pumps. 
Identifiers:  ♦Tubewells,  Damaged  pump  plinths, 
Fractured  grouthing,  Well  construction,  Casing  in- 
stallation, *India. 

Tubewell  produced  groundwater  from  the  Betul 
district  India,  generally  may  be  recommended  for 
drinking  in  favor  of  other  water  sources.  No  cor- 
relation has  been  found  which  connects  the  levels 
of  contamination  of  the  tubewells  studied  and  the 
depth  or  nature  of  the  aquifer.  Tubewells  from 
densely  populated  areas  are  not  more  heavily  con- 
taminated than  tubewells  in  rural  areas.  A  relation- 
ship was  noted,  however,  between  bacterial  and 
nitrate  contents  of  groundwater  from  these  wells. 
Contamination  of  tubewells  in  the  Betul  district 
was  found  to  be  most  likely  in  wells  with  damaged 
plinths  or  fractured  grouting.  This  contamination 
may  be  eliminated  by  utilization  of  well  casing  of 
sufficient  depth.  (Heiss-NWWA) 
W77-04123 


A   NOTE   ON   AN   IN   SITU   GROUNDWATER 
SAMPLING  PROCEDURE, 

Nebraska     Univ.,     Lincoln.     Div.     of     Natural 

Resources,  Conservation  and  Survey. 

For  primary  bibliographic  entry  see  Field  5A 

W77-04127 


THE  IMPACT  OF  INTENSIVE  APPLICATION 
OF  PESTICIDES  AND  FERTILIZERS  ON  UN- 
DERGROUND WATER  RECHARGE  AREAS 
WHICH  MAY  CONTRIBUTE  TO  DRINKING 
WATER  SUPPLIES.  A  PRELIMINARY 
REVIEW, 

Environmental  Protection  Agency,   Washington, 
D.  C.  Office  of  Toxic  Substances. 
D.  Garrett. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-251  181, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
Report  EPA  560/3-75-006,  January  1976.  p  100,  12 
fig,  8  tab,  103  ref. 

Descriptors:    *Groundwater,    *Water    pollution, 

♦Nitrates,    Nitrogen   compounds,    Areas,    Water 

pollution     sources,    Pesticides,     Soil    structure, 

♦Feed  lots,  ♦Farm  wastes. 

Identifiers:  Safe  Drinking  Water  Act,  Agricultural 

practices. 

The  intensive  application  of  pesticides  and  fertil- 
izers on  ground-water  recharge  areas  may  con- 
tribute to  the  pollution  of  drinking  water  supplies. 
Additional  information  is  required  to  define  the 
nature  and  extent  of  the  impact  of  agricultural 
practices  on  ground-water  supplies  for  public 
water  systems  by  the  Safe  Drinking  Water  Act 
(PL-93-523).  The  operation  of  feedlots  represents 
a  significant  concern  in  this  area.  In  addition  to 
being  a  most  concentrated  source  of  potential  pol- 
lution, feedlots  may  also  offer  the  greatest  range 
of  choices  for  abatement,  some  of  which  may  be 
economically  profitable.  Pesticides  appear  to  offer 
only  a  marginal  threat  to  groundwater  due  to  their 
adsorptive  properties  on  soil  structure  and  their 
short  lived  persistence.  The  exception  to  this  may 
occur  where  pesticides  are  improperly  applied,  or 
there  exists  sandy  or  thin  soils  overlaying  fissured 
rocks.  (Heiss-NWWA) 
W77-04128 


GENERATION  OF  LEACHATE  FROM  LAND- 
FILLS AND  ITS  SUBSURFACE  MOVEMENT, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Harrisburg.  Bureau  of  Water  Quality  Manage- 
ment. 

G.  H.  Emrich,  and  R.  A.  Landon. 
Presented  at  Annual  Northeastern  Regional  Anti- 
Pollution  Conference,  July,   1969,  University  of 
Rhode  Island,  Providence,  p  7  ,  12  fig,  9  ref. 

Descriptors:  ♦Solid  wastes,  ♦Waste  dumps, 
♦Landfills,  Leaching,  Biochemical  oxygen  de- 
mand, Illinois,  Pennsylvania,  Waste  disposal,  Path 
of  pollutants. 

Identifiers:  ♦Sanitary  landfills,  ♦Leachates, 
Leachate  collection,  Leachate  treatment,  Landfill, 
Site  selection. 

Solid  waste  generation  is  increasing  at  a  very  rapid 
rate  in  the  United  States.  Suitable  sanitary  landfill 
sites  are  not  available  in  most  major  metropolitan 
areas.  Research  conducted  in  Pennsylvania  and  Il- 
linois indicate  that  sanitary  landfills  will  invariable 
produce  a  leachate.  This  leachate  is  100  times  as 
strong  as  sewage  with  initial  BOD  of  over  20,000 
milligrams  per  liter.  As  leachate  moves  down 
through  unsaturated  earth  materials  it  is 
renovated.  At  a  depth  of  12  feet  below  the  landfill 
there  has  been  95%  BOD  reduction,  but  it  is  still 
stronger  than  raw  sewage  and  still  can  cause  the 
pollution  of  groundwater.  It  is  now  necessary  to 
reevaluate  our  basis  for  solid  waste  disposal  on  the 
land's  surface.  Solid  waste  must  be  managed  in 
such  a  manner  that  we  can  control  the  degradation 
of  the  immediately  adjacent  ground  water  or  inter- 
cept the  leachate  at  the  bottom  of  the  landfill,  col- 
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lect  it,  and  treat  it.  If  collection  and  treatment  of 
leachate  is  feasible,  many  more  sites  will  be  availa- 
ble for  sanitary  landfilling  than  were  once  con- 
sidered suitable.  (Heiss-NWWA) 
W77-04134 

PRELIMINARY  ASSESSMENT  OF  SUSPECTED 
CARCINOGENS  IN  DRINKING  WATER,  RE- 
PORT TO  CONGRESS. 

Environmental  Protection  Agency,  Washington, 

DC.  Office  of  Toxic  Substances. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04I35 


SYSTEM     PREVENTS     LEACHATE     FORMA- 
TION. _.  , .  „ 

For  primary  bibliographic  entry  see  Field  50. 

W77-04136 

ENTEROBACTERIACEAE  FOUND  IN  RIVER 
WATER,  (IN  SPANISH), 

Chile  Univ.,  Santiago. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04138 

HYDROGEOLOGIC  STUDY,  NEW  HORIZONS 
SUBDIVISION,  CARROLL  COUNTY,  MARY- 
LAND, ,. 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 

Water  Resources  Administration. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-04140 

EFFECTS  OF  THERMAL  POLLUTION  ON 
CERTAIN  AQUATIC  INVERTEBRATES, 

Clemson  Univ.,  S.  C.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-04144 

ARID  BASIN  MANAGEMENT  MODEL  WITH 
CONCURRENT  QUALITY  AND  FLOW  CON- 
STRAINTS-PHASE II, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2A. 

W77-04147 


THE    EFFECT    OF    MASS    TRANSPORT    ON 
BIOSTIMULATION  OF  ALGAL  GROWTH, 

Army  Engineers  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  5<_. 

W77-04155 


FREQUENCY  ANALYSIS  OF  CYCLIC 
PHENOMENA  IN  FLOWING  STREAMS, 

Army  Engineers  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  5C 

W77-04158 

HEAVY  METAL  LEVELS  IN  SUSPENDED  PAR- 
TICULATES, BIOTA,  AND  SEDIMENTS  OF 
THE  ST.  CROIX  ESTUARY  IN  MAINE, 

Maine  Univ.,  Walpole.  Dept.  of  Oceanography. 
L.  K.  Fink,  Jr.,  D.  M.  Pope,  A.  B.  Hams,  and  L.  L. 
Schick. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  497, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Maine  Land  and  Water  Resources  Institute, 
Orono,  Completion  Report,  ICDC  Reference  No. 
76-22,  November  1976.  60  p,  18  fig,  7  tab,  21  ref. 
OWRTB-OlO-ME(l),  14-31-0001-5079. 

Descriptors:  Effluents,  *Estuarine  environment, 
♦Heavy  metals,  Sediments,  Biota,  'Maine, 
Suspended  solids,  Estuaries,  Pulp  wastes,  Indus- 
trial wastes,  Sediment  transport,  Path  of  pollu- 
tants. 


Identifiers:  Estuarine  environmental  impact, 
Heavy  metal  accumulation,  Sediment  cores, 
•Suspended  particulates,  *St.  Croix  estua- 
ry(Maine). 

Results  are  presented  of  an  investigation  to  deter- 
mine the  impact  of  a  pulp  and  paper  mill  effluent 
on  various  environmental  compartments  of  the  St. 
Croix  River  and  Estuary  System.  The  data  include 
7  940  analyses  for  ten  metals  (Ag,  Cd,  Cr,  Cu,  Fe, 
Hg,  Mn,  Ni,  Pb,  and  Zn)  in  samples  of  suspended 
particulates  in  water,  biota,  and  sediments  from 
thirty-three  sites  along  the  freshwater  and  marine 
sections  of  the  St.  Croix  River.  The  impact-assess- 
ment techniques  demonstrate  the  significance  of 
using  sediment  cores  to  increase  the  understanding 
of    heavy     metal     transport     mechanisms     and 
pathways    among    compartments    in    estuaries. 
Results  from  sediment  cores  are  highly  reproduci- 
ble and  afford  a  means  for  (1)  assessing  factors  in- 
fluencing metal  accumulation  levels,  (2)  compar- 
ing variable  areas,  (3)  establishing  background 
levels,  and  (4)  defining  reference  sections  for  as- 
sessing future  changes  in  heavy  metal  contribu- 
tions from  anthropogenic  activities.  These  conclu- 
sions are  consistent  with  theoretical  predictions 
based  on  the  carrier-reservoir  equilibrium  model 
proposed  as  a  working  concept  for  this  study.  The 
sequestering  of  most  of  the  anthropogenic  con- 
tributions of  heavy  metals  within  the  estuanne  en- 
vironmental   compartments    is    consistent    with 
findings  of  other  studies  and  suggests  that  addi- 
tional efforts  now  be  directed  toward  determining 
the  potential  for  back-transport  mechanisms  from 
metal-laden  sediments  which  may  result  even  after 
the  toxic  effluent  treatment  schedules  are  realized. 
W77-04176 

TERRESTRIAL  CONTRIBUTION  OF  N  TO 
STREAM  WATER  IN  MANAGED  AND 
UNDISTURBED  FORESTED  WATERSHEDS, 

New  Mexico  State  Univ.,  University  Park.  Dept. 
of  Biology. 

J.R.Gosz.  , 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  495, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Report  No.  082,  Technical  Comple- 
tion Report,  December  1976,  82  p.,  18  fig.,  10  tab., 
26  ref.  OWRT  B-053-N  Mex(l). 

Descriptors:  *Watershed  management,  'Nitrogen, 
*  Soil-water-plant  relationships,  'Nitrification, 
•Surface  runoff,  Nitrogen  cycle,  Soil  water  move- 
ment forest  management.  Soil  microorganisms, 
Cutting  management,  Path  of  pollutants,  Water 
pollution  sources,  'Forest  watersheds. 
Identifiers:  'Gaged  watersheds,  *Sk.  area 
development,  Mixed  conifer  pinon-jumper, 
Aspen,  Spruce-fir  communities,  Tesoque 
watershed. 

Studies  have  been  made  of  inputs  and  outputs  of  N 
from  a  number  of  undisturbed  and  managed 
watersheds  along  an  elevational  gradient. 
Although  N  concentrations  in  stream  water  vary 
greatly,  N  budgets  show  net  losses  are  similar. 
Factors  which  appear  responsible  for  the  variation 
include  stream  discharge,  soil  temperature,  soil 
moisture,  snow  accumulation,  precipitation  inten- 
sity, N  in  precipitation,  stream  bed  area,  plant  up- 
take, nitrification  and  denitrification.  The  results 
suggest  that  plant  uptake  and  denitrification  may 
cancel  much  of  the  effect  of  differences  in  nitrate 
production  among  the  communities  studied.  (Hain- 
New  Mexico  State) 
W77-04178 


APPLICATION  <>V  KSIIMAMON  THI 
DESIGN     (rt     SAMPLING     PK<X,KAMS    F 
VERHK'A'MON     OF     fOAS'lAl.    WSPfcUS 
PREDICTION  „     .  „ 

Massachusetts  Inst  of  Tech  .Cambridge  Depl 

<  ivil  hngineering. 

R  DeGuida,  J  J  Connor,  and  B  Pearce. 

Sea  Grant  Report  No.  MITSG-76-16,/Noveo 

20   1976.  35  p,  II  fig,  15ref  MHSG  76-16,  SG 

5-158-1. 

Descriptors:  •Sampling,  'Dispersion,  'PolluU 
•Mathematical  models,  'Water  pollution  som 
•Monitoring,  Coasts,  Finite  clement  anal 
Water  resources,  'Path  of  pollutants 
Identifiers:  Estimation  theory,  Kalman-Bucj 
tering,  Sea  Grant  Program. 

The  analytical  framework  for  applying  Kali 
Bucy  filtering  to  dispersion  in  a  coastal  waterl 
is  developed.  Particular  emphasis  is  placet 
quantification  of  the  model  uncertainly  di 
model  parameters,  souce  loadings,  and  vel 
fields.  The  formulation  is  discretized  with 
Finite  Element  Method,  and  a  number  of 
parison  studies  are  presented.  (NOAA) 
W77-04193 


BIOLOGICAL  CHARAC- 


BARATARIA  BASIN: 
TERIZATION, 

Louisiana  State  Univ. 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-04188 


Baton  Rouge.  Center  for 


ATMOSPHERIC  TRACE  METALS  OVER 
NEW  YORK  BIGHT, 

National  Oceanic  and  Atmospheric  Admin 
tion,  Boulder,  Colo.  Marine  Ecosystems  Am 
Program  Office.  J 

R.  A.  Duce,  G.  T.  Wallace,  Jr.,  and  B.  J.  Ray. 
NOAA  Technical  Report  ERL  361 -MESA 4, , 
1976.  21  p,  7  fig,  1 4  tab,  39  ref. 

Descriptors:    Surface    waters,    *  Water  pot 
sources,  *Metals,  New  York,  Atmosphere, 
Aluminum,  Zinc,  Cadmium,  Lead,  Sodium, 
pollution  effects,  Trace  elements,  Path  of 
tants.  ,  _.  ... 

Identifiers:  'Trace  metals,  'New  York  Bight. 

Iron,  aluminum,  zinc,  cadmium,  lead,  anda 
were  determined  in  a  series  of  near-surfa 
mospheric  particulate  samples  collected  b 
R/V  WESTWARD  from  several  areas  of  tn< 
York  Bight.  The  atmospheric  concentrations 
generally  about  10  to  20  percent  of  the  meai 
centrations  observed  over  a  2-year  pen 
several  locations  in  New  York  City.  This  w 
the  case  for  atmospheric  sodium  whose  pi 
source  is  the  sea.  Atmospheric  concentrati. 
the  other  elements  over  the  bight  showed  a  ( 
dence  on  distance  from  the  coast  and  surfaci 
direction.  Rough  estimates  of  atmospheric  u 
the  surface  waters  of  the  bight  suggest  that, 
total  input  of  pollutant  material  from  barge 
ing,  runoff,  sewage,  rivers,  and  atmos 
deposition,  up  to  13  percent  of  the  lead,  8p 
of  the  zinc,  5  percent  of  the  iron,  and  1  to2p 
of  the  cadmium  may  enter  by  way  of  t 
mosphere.  (NOAA) 
W77-04195 

FTRST  DATA  ON  THE  PRESENCE  OF 
METALLIC  ELEMENTS  IN  MYTILUS 
LOPROVTNCIALIS,  LAM.  OF  THE  EAJ 
SICILIAN  COAST,  REVEALED  BY  AJ 
ABSORPTION  SPECTROPHTOMETRY 
ITALIAN), 

Catania  Univ.  (Italy).  . 

For  primary  bibliographic  entry  see  Field  3/ 
W77-04207 


AMMONIA  LOSSES  ON  UREA  FERI 
TION  I.  MODEL  EXPERIMENTS  Of 
MONIA  VOLATILIZATION  AS  INFLU< 
BY  SOIL  PH  VALUE,  EXCHANGE  CAP- 
TEMPERATURE  AND  WATER  CONTEf 
GERMAN),  a    . 

Deutsche    Akademie    der    Landwirtscna 
senschaften  zu  Berlin,  Leipzig  (East  Oe 
Institut  f uer  Duengungsforschung. 
For  primary  bibliographic  entry  see  Field  i 
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ll  ANIC    CARBON    AND    NITROGEN    CON- 
IZATIONS AND  ANNUAL  ORGANIC  CAR- 
]   LOAD  OF  SIX  SELECTED   RIVERS  OF 
J  UNITED  STATES, 
[logical  Survey,  Reston,  Va.  Water  Resources 

! 

.  Malcolm,  and  W.  H.  Durum, 
lable  from  Supt.  of  Documents,  GPO,  Wash., 
20402,  price  $0.45.  Water-Supply  Paper  1817- 
476.  21  p.  1  fig,  5  tab,  21  ref. 

criptors:  *Water  pollution  sources,  "Organic 
|er,    "Carbon.    "Nitrogen,     "Rivrs,    United 
m,   Suspended  load,   Solubility,   Sediments, 
I,  Runoff,  "Path  of  pollutants, 
tifiers:  "Dissolved  organic  matter. 

organic  carbon  load  study  in  six  U.S.  rivers 
lg  1969-70  show  that  the  3.7-million-ton  and 
lousand-ton  annual  organic  carbon  loads  of 
Mississippi  River  and  the  Brazos  River  (Tex.), 
ectively,  were  approximately  equally  dis- 
lited  between  dissolved  and  suspended  phases, 
jreas  the  79.8-million-ton  organic  load  of  the 
iouri  River  was  primarily  in  the  suspended 
e.  The  major  portion  of  the  7.3-thousand-ton 
the  21 -thousand-ton  organic  carbon  loads  of 
Sopchoppy  river  (Fla.)  and  the  Neuse  River 
'.),  respectively,  was  in  the  dissolved  phase. 
J  (dissolved  organic  carbon)  concentrations  in 
t  rivers  were  usually  less  than  8  mg/liter.  SOC 
?ended  organic  carbon)  concentrations  fluctu- 
markedly  with  discharge,  ranging  between  1 
14  percent,  by  weight,  in  sediment  of  most 
s.  DOC  concentrations  were  independent  of 
barge,  whereas  SOC  and  SIC  (suspended  inor- 
c  carbon)  concentrations  were  positively  cor- 
ed with  discharge.  Seasonal  fluctuations  in 
:  and  SOC  were  exhibited  by  the  Missouri, 
se,  Ohio,  and  Brazos  Rivers,  but  both  SOC 
DOC  concentrations  were  relatively  constant 
ughout  the  year  in  the  Mississippi  and 
-hoppy  Rivers.  The  carbon-nitrogen  ratio  in 
sediment  phase  of  all  river  waters  averaged 
than  8:1  as  compared  with  12:1  or  greater  for 
t  soils.  The  abundance  of  organic  material  in 
lissolved  and  suspended  phase  of  river  waters 
lis  study  indicate  a  large  capacity  factor  for 
)us  types  of  organic  reactivity  within  all 
ims  and  the  quantitative  importance  of  organic 
tituents  in  relation  to  the  water  quality  of  river 
streams.  (Woodard-USGS) 
-04230 


3ILSPILL  RISK  ANALYSIS  FOR  THE  MID- 
ANTIC  OUTER  CONTINENTAL  SHELF 
SE  AREA, 

ogical  Survey,  Reston,  Va.  Water  Resources 

Smith,  J.  r.  Slack,  and  R.  K.  Davis, 
l-file  report  76-451,  June  1976.  24  p,  9  fig,  3 
»ref. 

riptors:  "Water  pollution  sources,  "Oil  spills, 
mental  shelf,  "Atlantic  Ocean,  "Northeast 
,  Oil  industry,  Forecasting,  Path  of  pollutants, 
oration.  Drilling,  Oil  wastes,  Environmental 
ts.  Water  pollution  control,  New  Jersey 
ware,  Path  of  pollutants, 
if'.ers:  "Offshore  drilling(Oil). 

ilspill  risk  analysis  was  conducted  to  deter- 
relative  environmental  impacts  of  developing 
i  different  regions  of  the  Mid-Atlantic  Outer 
mental  Shelf  lease  area.  The  study  analyzed 
ability  of  spills,  likely  path  of  pollutants  from 
.  and  locations  in  space  and  time  of  recrea- 
1  and  biological  resources  likely  to  be  vulnera- 
rhese  results  are  combined  to  yield  estimates 
s  overall  oilspill  risk  associated  with  develop- 
ed the  lease  area.  (Woodard-USGS) 
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TIME  OF  TRAVEL  OF  SOLUTES  IN  MISSISSIP- 
PI RIVER  FROM  THE  ARKANSAS-LOUISIANA 
STATE  LINE  TO  PLAQUEMINE,  LOUISIANA, 

Geological    Survey,    Baton    Rouge,    La.    Water 

Resources  Div. 

A.  J.  Calandro. 

Louisiana  Department  of  Public  Works,  Baton 

Rouge,  Water  Resources  Technical  Report  No  12 

1976.  5  p,  7  fig,  5  ref. 

Descriptors:  "Water  pollution,  "Path  of  pollutants 
"Mississippi  River,  "Louisiana,  "Tracking 
techniques,  Fluorescent  dye,  Streamflow,  Flow 
rates,  Data  collections,  Mathematical  models, 
Forecasting,  Movement,  Travel  time. 
Identifiers:  "Accidental  pollutant  spills. 

Accidental  spills  of  pollutants  in  a  river  could  be 
harmful  to  water  users  along  the  river.  Planners 
and  downstream  water  users  should  have 
knowledge  of  the  behavior  of  dissolved  pollutants 
accidentally  spilled  into  the  river.  A  water  tracer 
was  injected  at  three  locations  into  the  Mississippi 
River  to  determine  the  traveltime,  the  maximum 
concentration,  the  dispersion  characteristics,  and 
the  duration  of  a  tracer  cloud  for  the  reach  from 
the  Arkansas-Louisiana  State  line  (mile  507)  to 
Plaquemine,  La.  (mile  208).  The  flow  in  the  river  at 
Vicksburg,  Miss.,  was  approximately  400,000 
cubic  feet  per  second  during  the  study.  Informa- 
tion from  this  study  and  from  a  previous  study  was 
used  to  calibrate  a  mathematical  model  developed 
at  the  U.S.  Geological  Survey's  Gulf  Coast 
Hydroscience  Center.  The  model  was  then  used  to 
generate  time-of-travel  curves  of  the  leading  edge, 
the  peak,  and  the  trailing  edge  of  the  tracer  cloud 
for  discharges  ranging  from  200,000  to  1 ,500,000 
cubic  feet  per  second.  (Woodard-USGS) 
W77-04241 


INSTRUMENTATION  FOR  FIELD  STUDIES  OF 
URBAN  RUNOFF, 

Canada   Centre    for   Inland    Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2E. 

W77-04246 


HYDROLOGY    OF    SALINE    SEEPS    IN    THE 
NORTHERN  GREAT  PLAINS, 

Agricultural  Research  Service,  Mandan,  N.  Dak. 
Northern  Great  Plains  Research  Center. 
For  primary  bibliographic  entry  see  Field  5G. 

W77-04268 


POTENTIAL  IMPACT  OF  THE  DEVELOP- 
MENT OF  LIGNITE  RESERVES  ON  WATER 
RESOURCES  OF  EAST  TEXAS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

W.  P.  James,  J.  F.  Slowey,  R.  L.  Garrett,  C.  Ortiz, 
and  J.  Bright. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  492, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Texas  Water  Resources  Institute,  College  Station, 
Technical  Report  78,  August  1976.  179  p,  48  fig,  33 
tab,  43  ref,  4  append.  OWRT  B-199-TEX(1),  14-34- 
0001-6121. 

Descriptors:  Energy,  "Lignite,  Water  pollution, 
Groundwater,  "Texas,  Natural  resources,  Water 
resources,  Strip  mines,  "Strip  mine  wastes,  Water 
quality,  Sampling,  Leaching,  "Air  pollution  ef- 
fects, "Path  of  pollutants,  Waste  disposal.  Trace 
elements,  Metals. 

Identifiers:  East  Texas,  Wilcox  aquifer,  Rockdale, 
Fairfield. 

The  project  was  concerned  with  identifying  poten- 
tial adverse  effects  of  lignite  strip  mining  and  lig- 
nite utilization  on  the  hydrology  and  water  quality 
of  the  area.  Studies  included  (1)  monthly  water 
sampling  for  a  one-year  period  of  streams,  lakes 
and  wells  near  the  strip-mined  areas  and  at  control 
stations  located  away  from  the  lignite  develop- 
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ment;  (2)  leaching  studies  of  the  lignite  and  over- 
burden at  Fairfield  and  Rockdale;  (3)  precipitation 
samples  collected  under  the  airborne  waste  plume 
from  the  lignite-fueled  electric  generating  plant  at 
Fairfield;  and  (4)  a  limited  trace  element  en- 
richment study  in  the  soils  around  the  plant  at 
Fairfield.  Potential  lignite  reserves  include  about 
41  percent  of  the  outcrop  area  of  the  Wilcox 
Aquifer.  Strip  mining  can  change  the  hydrologic 
characteristics  of  the  area  and  full  development  of 
the  near-surface  lignite  reserves  in  east  and  east 
central  Texas  could  have  a  significant  impact  on 
the  groundwater  resources  of  the  region.  Approxi- 
mately 25  percent  of  the  identified  near-surface 
lignite  deposits  are  committed  to  existing  and 
presently  planned  lignite-fired  power  plants  in 
Texas.  The  development  of  deep-basin  lignite 
deposits  in  the  near  future  appears  inevitable.  Lig- 
nite can  contain  elevated  concentrations  of  certain 
trace  elements  and  power  plants  tend  to  concen- 
trate these  elements.  When  the  lignite  is  fired  at 
the  plant  some  trace  metals  are  concentrated  in  the 
fly  ash  (arsenic,  iron,  manganese  and  lead),  while 
others  are  discharged  from  the  stack  primarily  as  a 
vapor  (mercury  and  selenium).  Improper  handling 
and  disposal  of  fly  ash  could  result  in  pollution  of 
water  supplies. 
W77-04297 


USE  OF  SALINE  WATER  IN  AGRICULTURE. 
II.  CROP  GROWTH  AND  RESPONSE  TO  FER- 
TILIZER APPLICATION  UNDER  SALINE 
WATER  USE  IN  CULTIVATORS'  FIELDS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
For  primary  bibliographic  entry  see  Field  3C. 
W77-04311 


HEAVY  METAL  ACCUMULATION  IN 
ESTUARINE  SEDIMENTS  IN  A  HISTORICAL 
MINING  OF  CORNWALL, 

Hong  Kong  Univ.  Dept.  of  Geography  and  Geolo- 
gy- 

W.  W.  -S.  Yim. 

Marine  Pollution  Bulletin,  Vol.  7,  No.  8,  p.  147- 
150,  August,  1976,  1  tab,  3  fig,  9  ref. 

Descriptors:  "Sediments,  "Heavy  metals,  "Path  of 
pollutants,  "Cores,  "Mine  wastes,  "Sampling, 
"Particle  size,  "Geomorphology,  Estuaries,  Lead, 
Zinc,  Copper,  Analytical  techniques,  Deposi- 
tion(Sediments),  Estuaries. 
Identifiers:  "Tin. 

Sediments  in  the  Hayle  estuary  in  a  historical  min- 
ing area  of  Cornwall  have  been  found  to  contain 
exceptionally  high  concentrations  of  tin,  arsenic, 
copper,  lead,  tungsten,  and  zinc.  In  this  study,  the 
distribution  of  these  heavy  metals  is  correlated 
with  pollution  from  past  mining  activity  through 
mine  waste  discharge  into  streams,  and  changes 
which  took  place  at  the  time  of  the  development  of 
the  Upton  Towans.  (Katz) 
W77-04329 


DISTRIBUTION  AND  ABUNDANCE  OF 
ICHTHYOPLANKTON  IN  THE  NEW  YORK 
BIGHT  DURING  THE  FALL  IN  1971, 

New  York  Ocean  Science  Lab.,  Montauk. 

H.  H.  Austin. 

New  York  Fish  and  Game  Journal,  Vol  23,  No  1 ,  p 

58-72,  January,  1976.  1 1  fig,  24  ref. 

Descriptors:  "Thermal  stratification,  Environmen- 
tal effect,  "Fish  reproduction,  "Spawning,  "Fish 
migration,  "Juvenile  growth  stage,  "Water  quality 
control,  "Commercial  fish,  "Fish  eggs,  "Fish 
populations,  Phytoplankton,  Sampling,  Larvae, 
Salinity,  Temperature,  Perches,  New  York. 
Identifiers:  "New  York  Bight,  Menhaden, 
Anchovy,  Hake,  Weakfish,  Tautoga,  Butterfish, 
Searobin,  Flounder,  Brevoortia  sp,  Anchoa  sp, 
Merluccuis  sp,  Cynoscion  sp,  Tautoga  sp,  Peprilus 
sp. 
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Sampling  for  phytoplankton,  zooplankton,  water 
chemistry  and  physical  parameters  was  conducted 
at  a  series  of  stations  in  the  New  York  Bight  in 
September  and  November  of  1971.  The  relation- 
ships of  the  finfish  eggs  and  larvae  collected  to  the 
associated  oceanographic  conditions  are  discussed 
in  terms  of  the  sources  of  the  parent  stocks  and  the 
time  and  place  of  spawning.  The  bulk  of  the 
spawning  that  occurs  in  coastal  New  York  waters 
is  by  migratory  stocks,  the  principal  species  in  the 
New  York  Bight  being  the  menhaden,  anchovy, 
weakfish,  mackerel  and  searobin.  (Katz) 
W77-04333 

TEST  OF  A  MODEL  FOR  PREDICTING  THE 
BODY  BURDEN  OF  TRACE  CONTAMINANTS 
IN  AQUATIC  CONSUMERS, 

Oak  Ridge  National  Lab.,  Tenn.  Environmental 

Sciences  Div.  . 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04341 


on  the  quality,  quantity  and  timing  of  water  yield 
from  the  drainage  basin.  (Stewart-NC  State) 
W77-04394 


GRAZING  AND  DEBRIS  BURNING  ON 
PINYON-JUNIPER  SITES-SOME  CHEMICAL 
WATER  QUALITY  IMPLICATIONS, 

Utah    Center    for    Water    Resources    Research, 

Logan;  and  Utah  State  Univ.,  Logan.  Dept.  of 

Range  Service. 

J.  C.  Buckhouse,  and  G.  F.  Gifford. 

Journal  of  Range  Management,  Vol  29,  No  4,  July 

1976,  p  299  -  301.  4  fig,  4  ref.  OWRT  A-022- 

UTAH(5),  14-34-0001-6046. 

Descriptors:  *Debris,  *Pinyon  pine  trees,  Juniper 
trees,  *Grazing,  Water  quality,  *Burning,  *Utah, 
Water  pollution  sources,  Potassium,  Phosphorus. 
Identifiers:  San  Juan  County(Utah),  Southeastern 
Utah. 

During  1973  and  1974,  a  water  quality  study  was 
conducted  in  San  Juan  County,  southeastern  Utah. 
Water  quality  data  were  collected  from  the  study 
location  which  had  been  chained  to  remove 
pinyon-juniper  vegetation  six  years  earlier.  Debris 
burning  and  livestock  grazing  treatments  were  stu- 
died. An  'undisturbed,  natural'  woodland  was  left 
adjacent  to  the  treatments  in  order  to  serve  as  con- 
trol areas.  Following  burning,  significant  increases 
in  potassium  and  phosphorus  were  observed  in 
overland  flow  from  infiltrometer  plots.  No  signifi- 
cant treatment  changes  were  detected  for  sodium, 
calcium,  or  nitrate-nitrogen.  No  treatment  dif- 
ferences due  to  grazing  were  detected  at  the  soil 
surface  following  cattle  use  (stocking  rate  was  2 
ha/AUM). 
W77-04392 

RURAL  ROAD  SYSTEMS  AS  A  SOURCE  OF 
SEDIMENT  POLLUTION  -  A  CASE  STUDY, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of 
Forestry. 

W.  L.  Hafley.  , 

Paper  presented  and  published  in  Proceedings  ot  a 
Symposium  Conducted  by  the  Irrigation  and 
Drainage  Div.  of  American  Society  of  Civil 
Engrs.,  Logan,  Utah,  Aug.  11-13,  1975,  p.  393-405. 
5  fig,  1  tab.  OWRT  B-094-NC(3),  14-34-0001-6107. 

Descriptors:  'Sediments,  "Sediment  yields, 
•Sediment  loads,  *Erosion  rates,  *Roadbanks, 
Highways,  Highways  effects,  Roads,  Drainage 
ditches,  Embankments,  "North  Carolina, 
Watershed  management. 

Identifiers:  "Rural  roads,  Unpaved  roads,  Filter 
strips,  Durham(NC). 

A  recent  study  of  the  effects  of  land  use  on  a  168 
square  mile  municipal  watershed,  provided  the  op- 
portunity to  examine,  in  a  preliminary  way,  the 
role  of  the  rural  road  system  as  a  source  of  sedi- 
ment pollution  of  the  streams  of  the  basin  and  the 
storage  impoundment  they  fed.  A  summary  is 
presented  of  the  observations  and  measurements 
made  on  the  rural  road  system  as  a  small  part  of 
the  investigation  of  the  effect  of  land  use  changes 


THE     USE     OF     REMOTE     SENSING     FOR 
COASTAL  ZONE  MONITORING, 

Texas  A  and  M  Univ.,  College  Station.  Remote 

Sensing  Center. 

A.  R.  Benton,  Jr. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 

of  the  First  Annual  Conference  of  the  Coastal 

Society,  held  at  Arlington,  VA,  November  1975.  p. 

157-170,  Href. 

Descriptors:     "Remote     sensing,     "Monitoring 
Water     resources,     "Water    pollution     sources, 
"Resources  development,  "Baseline  studies.  Aeri- 
al photography,  Satellites(Artificial). 
Identifiers:  Coastal  zone  management. 

The  cartographic  portrayal,  on  a  satisfactory  base 
map,  of  an  accumulation  of  related  parametric 
data  of  reasonable  accuracy,  acquired  over  not  too 
long  a  period  of  time,  is  called  a  'baseline  map'. 
The  baseline  map  becomes  the  standard  against 
which  any  subsequent  changes  in  those  parame- 
ters are  to  be  measured.  Monitoring,  in  this  sense, 
is  the  periodic  gathering  of  new  data  for  purposes 
of  comparison  with  the  baseline  information  in 
order  that  changes  and  trends  may  be  documented. 
Every  effort  should  be  made  to  continually  update 
baseline  maps  thus  maintaining  their  relevance.  A 
camera,  used  with  appropriate  film  and  filter  com- 
binations, will  provide  mapping  or  monitoring  data 
on  most  of  the  parameters  of  interest  to  the  coastal 
zone  manager.  The  sensors  discussed  in  this  paper 
are  those  which  can  be  taken  aboard  an  aircraft. 
Satellite-borne  systems  are  an  alternate  monitor- 
ing methodology.  With  respect  to  coastal  zone 
monitoring  use,  the  appropriate  satellite  is  LAND- 
SAT- 1    with  its   multispectral   scanner.   Satellite 
monitoring  should  be  considered  first  because  it  is 
less  expensive  for  the  user  than  aerial  photog- 
raphy. Within  the  framework  of  satellite  monitor- 
ing, the  only  viable  system  options  would  seem  to 
be  film  positives  and  tape  manipulation.  The  tape 
manipulation  option  adds  a  capability  which  in- 
creases the  likelihood  of  image  identification  and 
differentiation.    (See    also    W77-04462)    (Sinha- 
OEIS) 
W77-04475 


A  RISK  AND  COST  ANALYSIS  Ol-  IRAN! 
PORIIN'.  SOUTHERN  f  ALHORMA  OLTE 
CONTINENTAL  SHELF  OIL. 

Booz- Allen  and  Hamilton  Inc    Bclhesda.  Md. 
For  primary  bibliographic  entry  see  Field  5G. 

W77-04490 


THERMAL  POLLUTION  IN  THE  LOS  AN- 
GELES-LONG BEACH  HARBOR:  CON- 
SEQUENCES AND  ALTERNATIVES, 

University  of  Southern  California,  Los  Angeles. 

Allan  Hancock  Foundation. 

G.  D.  Brewer. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 

of  the  First  Annual  Conference  of  the  Coastal 

Society,  held  at  Arlington,  VA,  November,  1975. 

p.  171-176,  16  ref. 

Descriptors:       "California,      "Water      pollution 
sources,  "Thermal  pollution,  "Environmental  ef- 
fects, "Resources  development,  Coasts,  Plankton, 
Powerplants,  Harbors,  Heated  water. 
Identifiers:  Coastal  zone  management. 

The  proposed  discharge  of  heated  and  chilled  sea 
water  from  an  electric  power  generating  plant  and 
a  liquified  natural  gas  (LNG)  vaporization  plant 
respectively,  into  the  Los  Angeles-Long  Beach 
Harbor  raises  questions  about  the  affects  of  these 
effluents  on  the  harbor's  unique  biotic  resources. 
This  paper  discusses  aspects  of  the  entrainment  of 
planktonic  organisms  through  these  'once  through' 
heat  exchange  systems  and  the  implications  of 
sustained  temperature  alterations  of  the  harbor's 
receiving  waters.  Alternatives  to  the  proposed 
discharge  of  these  potentially  damaging  thermal 
effluents  are  discussed.  (See  also  W77-04462) 
(Sinha-OEIS) 
W77-04476 


THE  SURVIVAL  OF  SEWAGE  BACTERIA  > 
VARIOUS  OCEAN  DEPTHS, 

Civil  Engineering  Lab.  (Navyj,  Port  Huenem 
Calif. 

H.  P.  Vind,  J.  S.  Muraoka,  and  C.  W  Mathew». 
Available  from  the  National  Technical  Infora 
tion  Service,  Springfield,  VA  22161  as  AD-AO 
700,    Price   codes:    A02  in   paper  copy,   A01 
microfiche   Final  Report  No.  TN-1396,  July  19 
25  p,  13  fig,  2  tab,  10  ref. 

Descriptors:  "Continental  Shelf,  "  Barter 
•Sewage  bacteria,  "Waste  disposal,  'Domet 
wastes,  'Water  pollution  sources,  'Environmen 
effects',  Pollutants,  Salinity,  Depth,  Coliforr 
California,  'E.  coli. 

Identifiers:  'Outer  Continental  Shelf,  Eschenc 
coli,  'Ocean  outfalls,  Human  wastes. 

Sewage  outfalls  in  the  ocean  are  usually  relativ 
close  to  shore  at  depths  of  200  feet  or  less.  An 
vestigation  was  undertaken  to  ascertain 
Escherichia  coli,  the  principal  species  of  bactt 
in  sewage,  would  survive  for  shorter  or  Ion 
periods  if  the  sewage  were  discharged  at  depth; 
1 ,000  feet  or  so,  where  there  is  no  light,  and  wb 
the  pressure  is  greater  and  the  temperature 
lower.  Cultures  of  the  Seattle  strain  of  E.  col. 
autoclaved  seawater  were  placed  in  25-ml  b 
made  of  dialyzing  tubing.  Some  of  the  bags  » 
suspended  near  the  surface  of  the  ocean,  son* 
depths  of  200  and  some  at  depths  of  1 ,000  fee 
was  found  that  if  the  sewage  were  discharged 
depth  of  1 ,000  feet,  there  would  be  no  dangei 
contaminating  surface  waters  because  the  t 
deep  water  does  not  mix  with  the  warmer  surf 
waters;  if  the  sewage  were  discharged  at  a  dept 
200  feet,  there  would  probably  also  be  no  dai 
of  contaminating  surface  waters  unless  the  t 
mocline  was  deeper  than  that;  if  the  sewage  v 
discharged  at  shallow  depths,  there  would  be  i 
tamination  of  surface  waters,  but  at  least  one 
cies  of  the  contaminating  microorganisms  w<i 
probably  survive  for  only  a  few  hours  in  sunli 
(Sinha-OEIS) 
W77-04491 

A  COST-EFFECTIVE  SATELLITE-AIROU 
DROGUE       APPROACH       FOR       STUDY  I 
ESTUARINE      CIRCULATION      AND     SH 
WASTE  DISPERSION,  . 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Stud 
V.  Klemas,  G.  Davis,  H.  Wang,  W.  Whelan,  ar 
G.Tomatore.  . 

Available  from  the  National  Technical  Info  ■ 
tion  Service,  Springfield,  VA  22161  as  N76-l^ 
Price  codes:  A02  in  paper  copy,  A01  in  microfj 
Reprint  from  Ocean  '75,  MTS  and  IEEE  O 
bined  Conference,  p  751-760,  1975.  Alsc  I 
Delaware  University  College  of  Marine  Srt! 
Report  No.  CMS-N ASA-5-75. 1 1  fig,  1 1  ref. 

Descriptors:  "Continental  Shelf,  "Remote  sen 
"Waste  disposal,  "Water  pollution  sources,  i 
pollution,  Dispersion,  Ocean  currents,  Oceai  I 
dilation.  Cost  benefit  analysis,  Resoii 
development.  Environmental  effects,  Dela^ 
Bay,  Atlantic  Ocean.  J 

Identifiers:  "Outer  Continental  Shelf,  "Estui 
circulation,  U.S.  East  Coast. 

The  mounting  economic  pressure  to  extract  o  i 
other  resources  from  the  Continental  Shelf  a  I 
continue  using  it  for  waste  disposal  is  creal 
need  for  cost-effective,  synoptic  means  of  ij 
mining  currents  in  this  area.  An  integrated  • 
lite-aircraft-drogue  approach  has  been  deve 
which  employs  remotely  tracked  expen> 
drogues  together  with  satellite  observauoi ' 
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<e  plumes  and  natural  tracers,  such  as 
i  ended  sediment.  Tests  conducted  on  the  Con- 
)|ital  Shelf  and  in  Delaware  Bay  indicate  that 
nsystem  provides  a  cost-effective  means  of 
iitoring  current  circulation  and  ocean  waste 
!-rsion  even  under  severe  environmental  con- 
Ins.  (Sinha-OEIS) 
-04492 


'ironmental  toxicity  of  aquatic 
(ionuclides:  models  and 

:hanisms. 

aesterUniv.,  N.Y. 

jprimary  bibliographic  entry  see  Field  5C. 

i-04508 


JECTS     OF     RADIATION     ON     AQUATIC 
JULATIONS, 

pile-Pacific     Northwest     Labs.,     Richland, 

primary  bibliographic  entry  see  Field  5C. 
-04509 


:  DISTRIBUTION  OF  TRANSURANIC  ELE- 
fJTS  IN  A  FRESHWATER  POND 
(SYSTEM, 

elle  Pacific  Northwest  Lab.,  Richland,  Wash. 

systems  Dept. 

primary  bibliographic  entry  see  Field  5C. 

-04510 


HOCESIUM  TRANSPORT  IN  THE  HUDSON 
ER  ESTUARY, 

i  York  University  Medical  Center,  N.Y.  Inst, 
nvironmental  Medicine. 
[.  Jinks,  and  M.  E.  Wrenn. 

Environmental  Toxicity  of  Aquatic 
ionuclides:  Models  and  Mechanisms, 
:eedings  of  the  8th  Rochester  International 
ference  on  Environmental  Toxicity,  1975.  p 
227, 5  fig,  3  tab,  16  ref. 

:riptors:  *Model  studies,  *Environmental  ef- 
i,  'Radioisotopes,  "Cesium,  Sediments, 
hwater,  Salinity,  Fish,  "Hudson  River,  *Path 
Jllutants,  Estuaries. 

iocesium  data  obtained  in  the  Hudson  River 
ary  were  used  to  evaluate  the  distribution, 
i  of  transfer,  and  the  mechanisms  of 
jnuclide  transfer  between  water  and  sediment, 
percentage  of  Csl37  and  Csl34  present  in  the 
)lved  state  at  Indian  Point  was  found  to  vary 
function  of  water  salinity  with  less  than  20% 
le  total  radiocesium  being  dissolved  in  fresh 
r  and  over  90%  being  in  the  dissolved  state 
i  chlorine  concentrations  exceeded  2.0  g/1. 
>rption  during  intrusion  of  saline  water  ap- 
s  to  be  the  primary  mechanism  for  the 
>val  of  radiocesium  from  bottom  sediment  at 
iite.  Models  were  constructed  for  the  estima- 
of  monthly  average  concentrations  and  corn- 
el with  observed  concentrations  of  radiocesi- 
n  fish.  (See  also  W77-04508)  (Chilton-ONRL) 
-04512 


TONIUM-237  AND  -246:  THEIR  PRODUC- 
V  AND  USE  AS  GAMMA  TRACERS  IN 
EARCH  ON  PLUTONIUM  KINETICS  IN  AN 
ATIC  CONSUMER, 

Ridge  National  Lab.,  Tenn.  Environmental 

ice  Div. 

mmary  bibliographic  entry  see  Field  5C. 

■04513 


COLLOIDAL  NATURE  OF 

IONUCLIDES  IN  SEA  WATER, 

tester  Univ.,  N.Y.  Dept.  of  Radiation  Biology; 
Rochester  Univ.,  N.Y.  Dept.  of  Biophysics. 
Idman. 

Environmental      Toxicity      of      Aquatic 
3nuchdes:       Models       and       Mechanisms, 


Proceedings  of  the  8th  Rochester  International 
Conference  on  Environmental  Toxicity,  1975.  d 
183-190,  35  ref.  P 

Descriptors:  "Radioactivity  techniques, 

•Radioisotopes,  Seawater,  "Colloids,  Chemistry, 
Radium,  Thorium,  Uranium. 

The  subject  of  radiocolloid  formation  and  its  sig- 
nificance in  seawater  are  reviewed.  Data  indicates 
that  the  Ra226/Th230/U  relationship  in  seawater 
can  be  explained  from  the  fact  that  the  tendencies 
of  these  elements  to  form  radiocolloids  in  sea- 
water decreases  in  the  following  order:  thorium- 
radium-uranium.  (See  also  W77-04508)  (Chilton- 
ONRL) 
W77-04514 


MEASUREMENTS  FOR 

RADIONUCLDDE        TRANSFER 
AQUATIC  ENVIRONMENT, 

Georgia   Inst,   of  Tech.   Atlanta.   Environmental 
Resources  Center. 
B.  Kahn. 

In:  Environmental  Toxicity  of  Aquatic 
Radionuclides:  Models  and  Mechanisms, 
Proceedings  of  the  8th  Rochester  International 
Conference  on  Environmental  Toxicity,  1975  p 
165-181,1  tab,  31  ref. 


MODELING 
IN        THE 


Descriptors:  "Analytical  techniques, 

"Radioisotopes,  Aquatic  environment,  Measure- 
ment, Instrumentation,  Freshwater,  Seawater, 
Fish,  Radiochemical  analysis,  Biota,  Nuclear 
powerplants,  Pollution  identification. 

The  more  commonly  applied  analytical  methods 
are  reviewed  for  measuring  radionuclides  in  the 
environment  and  indicates  some  of  the  problems 
involved,  particularly  as  encountered  in  studies  at 
nuclear  power  stations.  Radionuclides  are  con- 
sidered with  regard  to  the  efforts  required  for  con- 
centration, chemical  separation,  and  instrumental 
measurement  in  samples  of  both  fresh  and  sea 
water,  fish  and  shellfish,  algae,  plankton, 
seaweed,  and  sediment.  The  most  effective  means 
for  measuring  radionuclides  that  emit  gamma  rays 
is  identified  as  a  Gefli)  detector  plus  a  multichan- 
nel analyzer  calibrated  for  counting  efficiency  and 
energy.  Radiochemical  separations  are  necessary 
for  all  radionuclides  that  emit  gamma  rays  or 
whose  gamma  rays  cannot  be  detected  in  the  sam- 
ple because  they  were  obscured  by  others  or  are 
below  the  detection  limit.  After  obtaining  the 
radionuclide  in  soluble  form,  the  conventional 
radiochemical  processes  are  applied.  Simultane- 
ous occurrence  of  radionuclides  in  several  chemi- 
cal and  physical  forms  is  a  major  topic  of  discus- 
sion. (See  also  W77-04508)  (Chilton-ORNL) 
W77-04515 


A  SYSTEMS  ANALYSIS  MODEL  FOR  CALCU- 
LATING RADIONUCLD3E  TRANSPORT 
BETWEEN  RECEIVING  WATERS  AND  BOT- 
TOM SEDIMENTS, 

Oak  Ridge  National  Lab.,  Tenn.  Environmental 
Sciences  Div. 
R.  S.  Booth. 

In:  Environmental  Toxicity  of  Aquatic 
Radionuclides:  Models  and  Mechanisms, 
Proceedings  of  the  8th  Rochester  International 
Conference  on  Environmental  Toxicity,  1975.  p 
133-164,  5  tab,  2  fig,  44  ref. 

Descriptors:  "Model  studies,  "Environmental  ef- 
fects, "Radioisotopes,  Sediments,  Sotion, 
"Systems  analysis,  "Bottom  sediments. 

The  model  reported  upon  has  four  variables:  the 
receiving  water,  interstitial  water  intermingled 
with  the  bottom  sediments,  bottom  sediment  parti- 
cles that  undergo  sorptio-desorption  reactions 
with  the  interstitial  water,  and  bottom  sediment 
particles  that  undergo  only  sorption  reactions  with 
the  interstitial  water.  From  the  model  two  tables 
were  generated;  one  of  these  gives  equilibrium 


radionuclide  concentrations  in  the  receiving  water 
when  radionuclide  transfers  to  bottom  sediments 
are  possible,  divided  by  the  receiving  water  con- 
centrations when  transfers  to  bottom  sediments 
are  ignored;  the  other  lists  ratios  of  equilibrium 
radionuclide  concentrations  in  sediments,  divided 
by  their  corresponding  receiving  water  concentra- 
tions. Results  indicated  that  the  usual  effect  of  a 
neglect  of  sediment  interactions  is  an  overestimate 
of  the  total  potential  dose  to  man  from  the 
radionuclides.  (See  also  W77-04508)  (Chilton- 
ORNL) 
W77-04516 


AMERICIUM    IN    THE    MARINE    ENVTRON- 
MENT-RELATIONSHD7S  TO  PLUTONIUM, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04517 


THE  BEHAVIOR  OF  PLUTONIUM  IN 
AQUATIC  ECOSYSTEMS:  A  SUMMARY  OF 
STUDIES  ON  THE  GREAT  LAKES, 

Argonne  National  Lab.  111.  Radiological  and  En- 
vironmental Research  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04519 


PLUTONIUM  FOODCHAINS, 

Helsinki  Univ.,  Finland.  Dept.  of  Radiochemistry. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04520 


TOWARD  A  GLOBAL  MONITORING  PRO- 
GRAM FOR  TRANSURANICS  AND  OTHER 
MARINE  POLLUTANTS, 

Scripps  Institution  of  Oceanography,   La  Jolla, 

Calif. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04522 


AN   EXAMINATION   OF  THE   POSSIBLE   EF- 
FECTS OF  SUDBURY  NICKEL  MINING  AND 
SMELTING    OPERATIONS    ON    FISHES    AND 
THE  WATER  CHEMISTRY  OF  LAKES  WITHIN 
THE  WHITEFISH  LAKE  INDIAN  RESERVE, 
Fisheries  and  Marine  Service,  Nanaimo  (British 
Columbia).  Biological  Station. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04571 


LEVELS  OF  ARSENIC  AND  SELENIUM  IN  THE 
GREAT  LAKES  REGION, 

Canada   Centre    for   Inland    Waters,    Burlington 

(Ontario). 

W.  J.  Traversy,  P.  D.  Goulden,  Y.  M.  Sheikh,  and 

J.  R.  Leacock. 

Scientific  Series  No.  58,  1975.  23  p.  8  fig.,  17  tab., 

29  ref. 

Descriptors:  "Toxins,  Great  Lakes,  "Baseline  stu- 
dies, "Canada,  "Great  Lakes  region,  Rivers, 
Precipitation(  Atmospheric),  Bottom  sediments, 
Fish,  Lake  Superior,  Lake  Huron,  Lake  Erie, 
Lake  Ontario,  St.  Lawrence  River,  Toxicity, 
Chemicals,  Surface  waters,  Pollutant  identifica- 
tion. 

Identifiers:  "Arsenic,  "Selenium,  Georgian 
Bay(Ontario),  St.  Mary's  RiveKOntario). 

Lake  and  river  water,  precipitation,  sediments  and 
fish  were  sampled  for  arsenic  and  selenium  at  vari- 
ous Great  Lakes  locations,  to  assess  present  levels 
and  establish  a  future  reference  baseline.  Samples 
were  taken  in  Lakes  Superior,  Huron,  Erie,  On- 
tario, Georgian  Bay,  various  rivers  as  well  as  the 
St.  Marys  and  St.  Lawrence.  Fish  were  sampled  in 
Lakes  Erie  and  Ontario.  Arsenic  and  Selenium 
levels  in  the  waters  of  the  Ontario  region  were  in 
the  ranges  of  <0. 1-1.40  microgram/1  and  <0.1-0.80 
microgram/1,  respectively.  Selenium  levels  were 
about  the  same  as  elsewhere  in  the  world  but  ar- 
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senic  levels  were  comparatively  lower.  In 
precipitation  samples,  arsenic  was  in  the  range  of 
<0. 1-2.50  microgram/1  and  selenium  about  <0.1- 
1 .00  microgram/1,  indicating  that  precipitation  may 
be  a  significant  source  of  these  two  toxins.  High 
concentrations  in  precipitation  were  generally 
found  near  industrial  locations.  Arsenic  and  seleni- 
um levels  in  sediment  were  in  the  ranges  of  0.5- 
14.0  microgram/g  and  0.2-2.0  microgram/g,  respec- 
tively. Fish  samples  showed  ranges  of  0.03-0.12 
microgram/g  for  arsenic  and  0.01-0.08  micro- 
gram/g for  selenium.  There  was  no  apparent 
biomagnification  of  either  element  from  sediments 
to  fish.  Concentrations  did  not  exceed  the  Canadi- 
an drinking  water  standards  in  any  potable  waters. 
(Auen-Wisconsin) 
W77-04574 


centage  of  saturated  hydrocarbons  remaining  after 
biodegradation  was  smaller  for  those  microorgan- 
isms cultured  in  an  oil  salts  medium.  Biodegrada- 
tion of  saturated  hydrocarbons  by  microorganisms 
cultured  in  the  oil  salts  medium  supplemented  with 
nitrate  and  phosphate  was  greater  for  those  cul- 
tures derived  from  sediment  samples;  the  con- 
verse was  true  for  microorganisms  cultured  in 
Chesapeake  Bay  water.  A  similar  trend  was  ob- 
served for  degradation  of  aromatic  hydrocarbons 
The  results  indicate  that  microorganisms  isolated 
from  an  oil-contaminated  environment  may  be  in- 
oculated into  water  collected  from  an  uncon- 
taminated  source  to  promote  biodegradation  of  oil. 
(Auen-Wisconsin) 
VV77 -04577 


OBSERVATIONS  ON  THE  PROBLEMS  OF 
POLLUTION  IN  SHATT  AL-ARAB,  IRAQ, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
M.A.  H.  Saad. 

Revue  Internationale  d'Oceanographie  Medicale, 
Vol  18,  p  3-1 1 ,  1976.  2  fig,  1  tab,  12  ref . 

Descriptors:  *Rivers,  *Water  pollution  effects, 
•Water  pollution  sources,  *Foreign  countries,  "Oil 
pollution,  Pollutants,  Sewage  effluents.  Tributa- 
ries, Decomposing  organic  matter,  Dissolved  ox- 
ygen, Industrial  wastes,  Pesticides,  Agricultural 
runoff,  Fertilizers,  Oil  spills,  Oil  wastes,  Oily 
water. 

Identifiers:  *Shatt  al-Arab(Iraq  and  Iran), 
Basra(Iraq),  Persian  Gulf,  Iraq,  Iran. 

Shatt-Al-Arab,  the  confluence  of  the  Tigris  and 
Euphrates  Rivers  in  southern  Iraq  and  along  the 
border  with  Iran,  carries  35,300  million  cubic  me- 
ters of  water  annually  into  the  Persian  gulf  and  is 
the  Gulf's  major  polution  source.  Oil  and  oily 
wastes  from  hundreds  of  tankers  entering  the 
Shatt  for  unloading  are  the  major  pollution  source, 
but  untreated  sewage  fed  into  the  confluence  from 
the  Iraq  city  of  Basra  have  covered  the  bottom 
with  sludge  beds,  markedly  eutrophied  the  waters, 
caused  bacterial  contamination  in  the  aquatic  en- 
vironment, and  created  a  public  health  danger.  Or- 
ganic matter  decomposition  is  accelerated  by  the 
river's  water  temperatures,  which  reach  12.8,  21.0, 
27.8  and  24.8  centigrade  in  winter,  spring,  summer 
and  autumn,  respectively.  In  addition,  the  sewage- 
introduced  bacteria  in  decomposition  reduces  dis- 
solved oxygen  to  levels  ranging  from  3.2  to  1.3 
mg/1 ,  with  resultant  fishkills.  Other  pollutants  en- 
tering Shatt  al-Arab  diretly  and  through  its  tributa- 
ries are  untreated  industrial  wastes,  pesticides  and 
fertilizers.  Increasing  industrialization  and  popula- 
tion growth  are  compounding  pollution  problems 
in  the  Shatt.  (Auen-Wisconsin) 
W77-04575 

BACTERIAL  DEGRADATION  OF  MOTOR  OIL, 

Maryland  Univ.,  College  Park.  Dept.  of 
Microbiology. 

J.  D.  Walker,  R.  R.  ColweU,  and  L.  Petrakis. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  AD-A016 
328  Price  codes:  A02  in  paper  copy,  A01  in 
microfiche.  Technical  Report  1972-74,  October 
1975.  10  p.  4  fig,  3  tab,  12  ref.  N000 14-67- A-0239- 
0027. 

Descriptors:    *Biodegradation,    *Oil,    *Microbial 
degradation,  'Oil  spills,  Waste  treatment,  Sewage 
effluents,  Chesapeake  Bay,  Maryland,  Oil  wastes, 
Oil  pollution,  Degradation(Decomposition). 
Identifiers:  "Motor  oil(Degradation). 

In  a  study  to  determine  the  potential  of  naturally- 
occurring  marine  microbes  to  break  down 
hydrocarbons  in  coastal  oil  spills  through  bacterial 
action,  two  stations  in  Chesapeake  Bay  were  sam- 
pled to  obtain  microorganisms.  Water  column 
microorganisms  worked  better  than  those  from 
sediments  in  degrading  oil.  Normal  alkanes  were 
most  readily  susceptible  to  degradation.  The  per- 


COMPUTER    PROGRAM    FOR    PRESENTING 
ACTUAL  LAKE  DATA,  (IN  GERMAN), 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung  und  Gewaesserschutz,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  7C. 

W77-04585 


DISCHARGE  OF  TREATED  WASTEWATER  IN 
LAKES,  (IN  GERMAN), 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung  und  Gewaesserschutz,  Zurich 

(Switzerland). 

H.  Buehrer,  and  H.  Ambuehl. 

Schweiz  Z  Hydrol  37(2),  p  347-369,  1975. 

Descriptors:  Thermal  pollution,  "Heated  water, 
♦Lakes,  *Waste  water(Pollution),  Waste  disposal. 
Identifiers:  "Trophogenic  layer(Lakes). 

Treated  wastewater  discharged  into  a  lake  should 
be  introduced  below  the  trophogenic  layer.  Trac- 
ing the  marked  wastewater  by  echosounding 
revealed  that  the  usual  discharge  method  is  un- 
suitable. The  wastewater  flows  more  or  less  to  the 
depth  of  its  own  density,  which  is  usually  in  the 
trophogenic  layer.  If  there  is  no  movement 
(current)  in  the  water  body,  the  wastewater  accu- 
mulates at  the  pipe's  mouth.  A  continuous  current 
is  an  indespensable  prerequisite  for  a  wastewater 
discharge  site.  Only  when  wastewater  is  mixed 
with  at  least  5  parts  of  lake  water  does  it  not  rise 
more  than  20  m.-Copyright  1976,  Biological  Ab- 
stracts, Inc. 
W77-04595 

PROGNOSIS    OF    PESTICIDE    STABILITY    IN 
WATER,  SOIL  AND  PLANTS,  (IN  RUSSIAN), 

Kievskii  Meditsinskii  Institut  (USSR). 

E.  I.  Goncharuk,  V.  I.  Tsipriyan,  K.  S.  Stefanskii, 

and  V.  M.  Perelygin. 

Gig  Sanit  10,  p  18-22, 1975. 

Descriptors:     "Pesticides,     "Pesticide     residues, 
"Biodegradation,  Soils,  DDT,  Vegetables,  Apples, 
Carrots,  Insecticides,  Potatoes,  Forecasting. 
Identifiers:  Cabbage,  Camphene,  Dilor,  Lindane, 
Pinene. 

To  investigate  the  hazard  of  environmental  pesti- 
cide accumulation,  a  method  of  assessing  their  sta- 
bility estimates  the  period  of  their  complete 
degradation.  The  investigated  pesticides  were  least 
stable  in  vegetables  (potatoes,  carrots,  cabbage, 
apples)  and  most  stable  in  soil.  The  pesticides 
tested  were,  in  order  of  diminishing  stability, 
DDT,  polychloropinene,  polychlorocamphene, 
Lindane  and  dilor.-Copyright  1976,  Biological  Ab- 
stracts, Inc. 
W77-04600 
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INVESTIGATION  TO  DETERMINE  EXTENT 
AND  NATURE  OF  NON-POINT  SOURCE  EN- 
RICHMENT AND  HYDROLOGY  OF  SEVERAL 


RECREATIONAL       LAKES       OF       EASTHW 

WASHINGTON,  (PART  I  AM)  PARI  II), 

Washington  State  Univ.  Pullman    Depl 

and  l-.nvironmental  Engineering. 

I-or  primary  bibliographic  entry  see  Field  5B. 

W77-04103 


HERBICIDE  MOVEMENT  WITH  WAIhR  AND 
EFFECTS  Ol  CONTAMLN'A.NT  LEVELS  ON 
NON-TARGET  ORGANISMS 

Virginia     Polytechnic     Inst,     and     State    Univ., 

Blacksburg      Dept.     of     Plant     Pathology    ad 

Physiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-O4104 


EFFECTS  OF  HIGH  LEVELS  OK  INORGANIC 
PHOSPHATE  ON  AQUATIC  ORGANISMS  D> 
PHOSPHATE-RICH  ENVIRONMENTS, 

Georgia  Inst,  of  Tech.,  Atlanta  School  of  Biology. 
J.  R.  Strange. 

Available  from  the  National  Technical  Informa 
tion  Service,  Springfield,  VA  22161  as  PB-263290 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
Georgia  Environmental  Resources  Center,  Atlan 
ta  Report  No.  ERC-1076,  October,  1976,  110p.« 
fig  ,  18  tab.,  35  ref.,  8  append.  OWRT  B-0K 
GA(2),  14-31-0001-4071. 

Descriptors:  Eutrophication,  "Channel  catfish 
"Daphnia,  "Phosphates,  "Georgia,  Lakes,  Wate 
pollution  effects,  "Monitoring,  "Metabolism 
Bioassay,  Analytical  techniques,  Sulfates,  Er 
zymes,  Water  analysis. 

Identifiers:  Cardiac  rate,  Metabolic  aberration' 
"Lake  Lanier(Geo). 

During  the  course  of  this  three-year  study  (197; 

1976)  on  Lake  Lanier,  the  water  quality  in  the  FU 

Creek  Embayment  did  not  change  appreciabl; 

Water  quality  is  somewhat  better  than  it  was  fiv 

years  ago.  Bacteriological  evaluation  of  the  Ft 

Creek  water  revealed  larger  numbers  of  colifortr 

present  in  1975  than  in  1973.  A  process  for  mon 

toring  cardiac  and  opercular  rates  in  the  chann. 

catfish  was  developed  utilizing  unimplanted  ele< 

trodes.  Cardiac   rates  increased  with  increasir 

phosphate  levels  up  to  15-20  mgfl.  No  further  u 

creases  were  observed  at  levels  up  to  160  mg, 

Chronic  exposure  at  20  mg/1  phosphate  revealf 

no  accommodation  to  the  phosphate-induced  ca 

diac  rate  elevation.  A  technique  developed  l> 

monitoring  basal  metabolic  function  demonstrati 

increased  metabolic  rates  in  the  channel  catfi: 

with  increasing  phosphate  levels  up  to  concentr 

tions  of  10  to  15  mg/1.  In  a  food  conversion  efi 

ciency  study,  catfish  exposed  to  10  mg/1  phospha 

grew  faster  than  controls.  Fish  exposed  to  20  m| 

fell  between  the  controls  and  the  10  mgA  grou 

Although  the  phosphate-exposed  fish  grew  fast 

and  ate  more,  their  food  conversion  efficienci 

were  similar  to  controls.  Biochemical  studies 

which    the    activities    of    the    enzymes    lacte 

dehydrogenase  (LDH),   pyruvate  kinase  (Py* 

and  hexokinase  (HK)  were  monitored  after  exp 

sure  to  phosphate  and  sulfate  gave  varied  resul 

It  was  suggested  that  phosphate  increases  the  i 

tivities  of  LDH  and  HK  while  decreasing  the : 

tivity  of  PyK.  Sulfate  had  no  effect  on  these  t 

zyme  systems.  Attempts  at  electrophoretic  sepa 

tion  of  the  LDH  isozymes  met  with  moderate  si 

cess.  Two  major  and  two  minor  bands  were  fou 

to  be  present  using  cellulose  acetate  strips.  Stai 

gel  separation  proved  inadequate.  Direct  labell) 

with   P-32   phosphate    showed   incorporation 

phosphate  in  Daphnia  and  channel  catfish.  Pe 

activity  was  detected  in  the  Daphnia  by  2  hours 

exposure  with  no  further  increases  up  to  48  hoi. 

exposure.  Most  catfish  tissues  continued  to  inc 

porate   additional   phosphate   throughout   the 

week  test  period.   Catfish  fed  exclusively  P 

labelled  Daphnia  showed  different  phosphate 

corporation  ratios  than  those  fish  exposed  direc 

to  the  radiolabel.  The  liver  tended  to  seques 

proportionally    larger   amounts   of    P-32   in 

Daphnia  fed  experiment  than  in  the  direct  ex 

sure  experiment. 
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E  ABSTRACTS,  A  GUIDE  TO  THE 
ATURE,  VOLUME  3,  1972-1974. 

of    Water    Research    and    Technology, 
igton,  D.C.  Water  Resources  Scientific  In- 
ion  Center, 
num.  New  York,  1976,  890  p.  $75.00. 

rtors:  *AJgae,  'Bibliographies, 

phication,  'Abstracts,  Algal  control, 
ical  techniques,  Bioassay,  Biodegradation, 
>hyta,  Nutrients,  Lakes,  Nitrogen, 
lorus,  Phytoplankton,  Sewage,  Water  pollu- 
tects,  Waste  water  treatment,  Documenta- 
dexing. 

Abstracts  is  the  first  in  a  series  of  bibliogra- 
n  water  resources  and  pollution  published 
Tlenum  Data  Corporation  in  cooperation 
e  Water  Resources  Scientific  Information 

iWRSIC).  It  is  produced  wholly  from  the 
ition  base  comprising  material  abstracted 
lexed  for  Selected  Water  Resources  Ab- 

The  bibliography  is  divided  into  volumes 
ng  to  the  publication  dates  of  the  source 
;nts.  Volume  1  contains  569  abstracts 
g  publication  dates  up  to  and  including 
'olume  2  contains  730  abstracts  covering 
rs  1970  to  1972  (see  W74-00704);  Volume  3 
s  950  abstracts  covering  the  years  1972  to 
'he  material  included  in  this  bibliography 
nts  computer  selections  based  on  the 
:e  of  a  form  of  the  word  'alga'  somewhere 

referenced  citation.  Substantively,  the 
1  typifies  WRSIC's  centers  of  competence 
:h  to  information  support  of  the  Office  of 
Research  and  Technology  (OWRT)  of  the 
nent  of  the  Interior.  Most  of  the  references 
bibliography  are  the  work  of  the  center  of 
ence  on  eutrophication  at  the  University  of 
sin. 
Ill 


UPACT  OF  INTENSIVE  APPLICATION 

STICIDES  AND  FERTILIZERS  ON  UN- 

tOUND    WATER    RECHARGE    AREAS 

I   MAY    CONTRIBUTE   TO    DRINKING 

I       SUPPLffiS.        A        PRELIMINARY 

W, 

imental  Protection  Agency,   Washington, 

ffice  of  Toxic  Substances. 

nary  bibliographic  entry  see  Field  5B. 
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IL    EFFECT    OF    ZOOFLAGELLATES, 
:  AND  BACTERIA,  (IN  RUSSIAN), 

uya  Nauk  SSSR,  Moscow.  Institut  Biologii 
inykh  Vod. 

lukov,  I.  M.  Balonov,  and  S.  N.  Yagodka. 
olZh  1 1(4),  p  88-93,  1975. 

tors:   *Algae,   'Bacteria,   'Trophic  level, 

ians,  Water  pollution  effects. 

:rs:       'Flagellates,       Melosira-Islandica, 

Dria-agardhii,  Pleuromonas-jaculans, 

gellates. 

lysis  was  made  of  the  mutual  effect  of 
es  and  relatively  large  algae  which  cannot 

food  for  them.  Cultures  of  the  zooflagel- 
uromonas  jaculans  and  algae  Oscillatoria 

and  Melosira  islandica  with  concomitant 
were  used.  The  zooflagelates  retarded  the 
ment  of  the  algae,  but  the  presence  of 
mulated  the  development  of  the  zooflagel- 
he  trophic  interrelations  of  algae  and 
:llates  are  diverse  and  play  a  definite  role 
formation  and  development  of  aquatic 
5es.-Copyright  1976,  Biological  Ab- 
Inc. 
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EFFECTS  OF  THERMAL  POLLUTION  ON 
CERTAIN  AQUATIC  INVERTEBRATES, 

Clemson  Univ.,  S.  C.  Dept.  of  Zoology. 
A.  S.  Tombes,  and  B.  R.  Ingram. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  488, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
South  Carolina  Water  Resources  Research  In- 
stitute, Clemson,  Report  No.  65,  August  1976  57 
p,  13  fig,  7  tab,  17  ref .  OWRT  A-027-SC(2). 

Descriptors:  Ecology,  'Heated  water,  'Benthos, 
Nuclear  reactors,  Diptera,  'Thermal  pollution,  In- 
vertebrates, 'South  Carolina,  Lakes,  Water  pollu- 
tion effects,  Cystological  studies,  Water  tempera- 
ture. 

Identifiers:  Frontal  ganglion,  'Chaoborus  punc- 
tipennis,  'Lake  Keowee(SC),  ULtrastructural 
data. 

Ecological  and  ultrastructural  data  are  presented 
on  selected  macroinvertebrates  from  Lake 
Keowee  which  receives  heated  effluent  from  three 
nuclear  reactors.  The  ecological  data  show  the  ef- 
fects of  depth,  station,  location  and  season  on  den- 
sity, diversity  and  taxonomic  composition  of  the 
collected  benthos.  Abundance  and  diversity  of  in- 
vertebrates were  lower  at  the  discharge  canal  and 
its  surrounding  areas  than  in  the  intake  canal  and 
control  areas.  Composition  of  the  substrate  and 
temperature  of  the  environment  have  decided  in- 
fluences on  the  fauna  of  this  relatively  young  lake. 
The  subtle  biological  effects  of  a  temperature 
change  were  determined  by  examining  ultrastruc- 
turally  the  nerve  cells  of  the  frontal  ganglion  in 
Chaoborus  punctipennis.  There  was  a  change  in 
the  density  of  nuclear  pores  and  size  of  the  en- 
doplasmic reticulum  cisternae  in  animals  exposed 
to  30C  for  three  hours  and  only  a  change  in  nuclear 
pore  density  in  insects  held  at  25C  for  the  same 
time  period. 
W77-04144 


FIRST  REPORT  ON  THE  LIMNOLOGY  OF 
THE  ALPINE  LAKE  LA  CALDERA,  IN  THE 
PENIBETIC  MOUNTAINS  (SD2RRA  NEVADA, 
GRANADA,  SPAIN), 

R.  Martinez-Silvestre. 

Verhandlungen  Internationale  Vereiningung  Lim- 
nologie,  Vol.  19,  Part  II,  p.  1133-1139,  1975.  4  fig., 
7  tab.,  8  ref. 

Descriptors:  'Lake  morphology,  'Limnology, 
'Oligotrophy,  Water  properties,  Water  quality, 
Lakes,  Foreign  countries,  Europe,  Cyanophyta, 
Chrysophyta,  Primary  productivity,  Phytoplank- 
ton, Surveys,  Chemical  properties,  Eutrophica- 
tion. 

Identifiers:  'Lake  La  Caldera(Spain),  Alpine 
lakes,  Mountain  lakes. 

Initial  limnological  data  are  given  for  a  small  high- 
mountain  lake  of  glacial  origin  and  very 
oligotrophic  characteristics;  the  first  report 
presents  some  of  the  main  water  chemical,  geolog- 
ic and  other  characteristics,  along  with  a  list  of  the 
most  important  phytoplankton  species.  Some 
average  chlorophyll-a  and  primary  productivity 
values  are  also  listed,  and  the  lake's  climate  and 
bathymetry  are  described.  Water  in  La  Caldera  is 
very  transparent,  with  Secchi  disk  visibility  al- 
ways total  to  the  maximum  11.3  meter  depth. 
Acidity  during  sampling  ranged  from  7.2-7  4  and 
temperature  from  2-13.5  degrees  centigrade.  Water 
chemical  composition  included  no  detectable 
nitrite  or  chloride  and  extremely  low  phosphate 
concentrations.  Nitrate  concentrations  ranged 
from  4.5-11.1  micrograms,  and  reactive  silicate 
values  ranged  from  7.5-11.3  micrograms.  Primary 
productivity  ranged  from  .02-. 19  mg  C  cubic  me- 
ters per  hour.  The  phytoplankton  community  con- 
sists mainly  of  Chrysophyta,  represented  by  four 
most-abundant  species,  and  the  Cyanophyta 
Cyanarcus  hamiformis,  whose  growth  occurs  at 
the  same  time  that  nitrate  concentration  decreases. 
Phytoplankton  cell  numbers  are  always  rather  low 
in  La  Caldera,  and  the  cells  are  small--to  be  ex- 


pected from  the  oligotrophic  status  of  the  lake. 

(Harris- Wisconsin) 

W77-04150 


AN  IMPROVED  MEMBRANE  FILTER 
METHOD  FOR  THE  ENUMERATION  OF 
PHYTOPLANKTON, 

For  primary  bibliographic  entry  see  Field  5  A 
W77-04151 


THE  SIGMFICANCE  OF  ALKALINE 
PHOSPHATASE  IN  A  EUTROPHIC  LAKE, 

R.  T.  Heath,  and  G.  D.  Cooke. 
Verhandlungen  Internationale  Vereinigung  Lim- 
nologie,  Vol.  19,  Part  II,  p.  959-965,  1975.  3  fig.,  2 
tab.,  6  ref.  EPAHCS-16010(R801936). 

Descriptors:  'Eutrophication,  'Cycling  nutrients, 
Phosphorus,  Cyanophyta,  Enzymes,  Phytoplank- 
ton, Surface  waters,  'Ohio,  Lakes,  'Phosphates, 
Phosphorus  compounds. 

Identifiers:  'Phosphatase,  'Phosphomonoesters, 
'East  Twin  Lake(Ohio),  Aphanizenomenon  flos- 
aquae,  'Alkaline  phosphatase. 

Observations  of  high  alkaline  phosphatase  activi- 
ties and  phosphomoesters  in  East  Twin  Lake,  a 
small,  dimictic,  eutrophic  lake  in  northeastern 
Ohio,  lead  to  the  conclusion  that  the  production  of 
alkaline  phosphatase  by  phytoplankton  in 
phosphorus-deficient  lakewater  may  serve  as  a 
significant  means  of  providing  additional 
phosphorus  to  the  population.  The  significance  of 
this  enzymatic  activity  is  strictly  dependent  on  the 
simultaneous  occurrence  of  phosphomonoester 
substrates  in  the  lakewater.  The  simultaneous 
natural  occurrence  of  PME  and  of  alkaline 
phosphatase  apparently  produced  adaptively  by  a 
blooming  blue-green  algae  under  conditions  of  low 
orthophosphate  and  low  external  loading  to  the 
lake-along  with  the  apparent  relationship  between 
the  appearance  of  the  phosphatase  and  the  in- 
crease in  the  size  of  the  algal  populations-suggest 
that  this  recycling  process  is  related  to  the  provi- 
sion of  the  additional  phosphorus.  Enzyme  activi- 
ty was  associated  vvith  the  major  bloom  species 
Aphanizomenon  flos-aquae  in  1972  and  1973.  Dur- 
ing both  seasons  the  size  of  the  standing  algal  crop 
and  the  potential  productivity  of  the  surface 
waters  increased  following  the  appearance  of  al- 
kaline phosphatase  activity;  externl  loading  was 
low  during  these  growing  seasons.  (Harris- 
Wisconsin) 
W77-04152 


PROCEEDINGS:  BIOSTIMULATION  AND 
NUTRJENT  ASSESSMENT  WORKSHOP. 

Pacific  Northwest  Environmental  Research  Lab., 
Corvallis,  Oreg. 

EPA  Ecological  Research  Series,  Report  No. 
EPA-660/3-75-034,  June  1975.  321  p. 

Descriptors:  'Bioassay,  'Eutrophication, 

'Trophic  level,  Biodegradation,  Soils,  Methodolo- 
gy, Mass  transfer,  Algae,  Growth  rates,  Nutrients, 
Mathematical  models,  Zinc,  Heavy  metals,  Tox- 
ins, Surveys,  Streams,  Cycling  nutrients,  Mine 
wastes,  Sewage  effluents,  Specific  conductivity, 
Limiting  factors,  Algal  toxins,  Plant  growth  sub- 
stances, Waste  treatment,  Algal  control,  Marine 
algae,  Estuaries,  Photosynthesis,  Cyanophyta, 
Anabaena,  Nutrient  requirements,  Essential 
nutrients. 

Identifiers:  'Algal  growth  potential,  'Algal  Assay 
Procedure  Bottle  Test,  'Biostimulation,  Algal  as- 
says, Adenosine  triphosphate. 

Contributions  to  this  workshop  discuss  algal  assay 
procedures  and  their  applications  in  determining 
the  trophic  level  of  lakes  and  rivers,  as  well  as 
algal  inhibitors.  Research  results  presented  apply 
to  determination  of  adenosine  triphosphate  in 
soils,  the  mass  transport  effect  on  algal  growth 
stimulation,  and  zinc  toxicity  to  the  green  alga 
Selenastrum    capricornutum    as    a    function    of 
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phosphorus  or  ionic  strength.  The  methodology 
employed  by  the  National  Eutrophication  Survey 
in  algal  assays  is  described,  followed  by  discus- 
sions of  frequency  analysis  of  cyclic  phenomena 
in  flowing  streams,  the  effect  of  higher  trophic 
level  components  in  an  aquatic  ecosystem  model, 
the  determination  of  effects  of  waste  discharges  in 
the  Spokane  River  system  (Wash)  by  algal  assays, 
the  effects  of  nitrogen  and  phosphorus  on  the 
growth  of  Selenastrum  capricornutum,  and  the  use 
of  in  situ  algal  assays  to  evaluate  the  effects  of 
sewage  effluents  on  the  Shagawa  Lake  (Minn.) 
phytoplakton.  Presented  also  is  the  development 
of  a  standardized  marine  algal  assay  for  nutrient 
assessment  in  saline  waters,  the  growth  require- 
ments of  the  marine  Enteromorpha  compressa  and 
Codium  fragile,  Great  Lakes  nutrient  assessment, 
and  waste  treatment  efficiency  assessment  by  the 
algal  assay  test.  Two  concluding  papers  discuss 
the  utilization  of  energy  by  primary  producers  in 
Florida  ponds,  and  the  heteroinhibition  as  a  factor 
in  Anabaena  flos-aquae  bloom  production.  (See 
W77-04154  thru  W77-04166)  (Auen- Wisconsin) 
W77-04153 


RESEARCH  PERTAINING  TO  DETERMINA- 
TION OF  ATP  IN  SOILS  AND  SUBSURFACE 
FORMATIONS, 

Robert  S.   Kerr  Environmental   Research  Lab., 

Ada,  Okla. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04154 


THE  EFFECT  OF  MASS  TRANSPORT  ON 
BIOSTIMULATION  OF  ALGAL  GROWTH, 

Army  Engineers  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

J.  W.  Falco,  P.  C.  Kerr,  M.  B.  Barron,  and  D.  L. 
Brockway. 

In:  Proceedings:  Biostimulation  and  Nutrient  As- 
sessment Workshop,  October  16-17,  1973,  Na- 
tional Environmental  Research  Center,  Corvallis, 
Ore.,  Report  No.  EPA-660/3-75-034,  June  1975.  p. 
4-27.  11  fig.,  3  tab.,  15ref. 

Descriptors:  *Algae,  'Growth  rates,  *Mass 
transfer,  'Diffusion,  'Resistance,  'Mathematical 
models,  Turbulence,  Nutrients,  Absorption,  Path 
of  pollutants. 

A  mathematical  model  of  the  uptake  of  major 
nutrients  limited  by  diffusion  resistance  around  an 
algal  cell  is  devised  and  a  series  of  experiments 
demonstrating  these  uptake  limitations  is 
discussed.  Also  developed  are  models  of  internal 
resistance  that  may  limit  colonial  algae  (and  ag- 
gregated algal  cells)  and  the  case  of  a  single  limit- 
ing nutrient  diffusing  independently  of  other 
material  gradients  with  a  non-linear  reaction  up- 
take step  at  the  cell  wall  boundary.  The  growth  of 
Chlorella  pyrenoidosa  at  three  concentrations  of 
carbon  dioxide  and  three  shake  rates  indicated  that 
a  three-  to  four-fold  stimulation  of  biological  ac- 
tivity was  induced  for  cultures  grown  at  a  17  rpm 
shake  rate  versus  those  grown  in  still  vessels,  with 
no  further  stimulation  occurring  when  the  shake 
rates  were  increased  to  33  rpm;  apparently  the 
major  boundary  layer  resistances  are  eliminated  at 
the  lower  shake  rate.  A  Reynolds  number  quan- 
titates  the  level  of  turbulence  in  the  culture,  which 
coupled  with  the  laboratory  results,  indicates  that 
large  diffusional  resistance  can  limit  uptake  of 
nutrients  in  aquatic  ecosystems.  The  limited  data 
indicate  that  the  effect  of  turbulence  on  increasing 
cell  growth  is  less  at  higher  carbon  dioxide  concen- 
trations. With  the  diatom  Cyclotella  nana  diffusion 
resistance  was  calculated  to  result  in  a  maximum 
decrease  of  40%  in  phosphorus  uptake  rate.  (See 
also  W77-04153)  (Auen-Wisconsin) 
W77-04155 


TOXICITY  OF  ZINC  TO  THE  GREEN  ALGA 
SELENASTRUM     CAPRICORNUTUM     AS     A 


FUNCTION  OF  PHOSPHORUS  OR  IONIC 
STRENGTH,  , 

Pacific  Northwest  Environmental  Research  Lab., 
Corvallis,  Oreg. 

J.  C.  Greene,  W.  E.  Miller,  T.  Shiroyama,  and  E 
Merwin. 

In:  Proceedings:  Biostimulation  and  Nutrient  As- 
sessment Workshop,  October  16-17,  1973,  Na- 
tional Environmental  Research  Center,  Corvallis, 
Ore.,  Report  No.  EPA-660/3-75-034,  June  1975.  p. 
28-43.  6  fig.,  1  tab.,  lOref. 

Descriptors:  'Bioassay,  'Zinc,  'Toxicity, 
•Chlorophyta,  Phosphorus,  Ions,  Salts,  Specific 
conductivity,  Heavy  metals,  'Pollutant  identifica- 
tion. 

Identifiers:  'Selenastrum  capricornutum,  Algal 
Assay  Procedure  Bottle  Test. 

Experiments  are  described  in  which  a  modification 
of  the  Algal  Assay  Procedure  Bottle  Test  was  used 
to  evalxuate  Selenastrum  capricornutum  as  a 
bioassay  for  zinc  toxicity  and  to  determine 
whether  relationship  exists  between  zinc  toxicity 
and  phosphorus  concentrations  that  would  affect 
the  14-day  maximum  growth  yield  of  this  alga  in  a 
defined  inorganic  medium.  Results  indicated  that 
phosphorus  (as  orhtophosphorus)  in  concentra- 
tions of  0.047  to  0.930  mg/1  did  not  significantly  af- 
fect the  toxicity  of  zinc  to  this  alga  and  that  algal 
cell  numbers  did  not  significantly  affect  the  con- 
centration of  zinc  required  to  produce  95%  inhibi- 
tion of  the  14-day  maximum  yield.  Ionic  strength 
(specific  conductance)  was  the  dominant  factor 
regulating  zinc  toxicity  as  the  sensitivity  of  the  test 
alga  to  zinc  was  inversely  proportional  to  the  in- 
crease in  ionic  strength  of  the  test  substrates.  The 
factor  of  2.72  plus  or  minus  20%  multiplied  by  the 
ionic  strength  (micromhos/cm)  of  a  test  substrate 
will  indicate  the  level  of  zinc  (in  microgram/1)  that 
would  inhibit  95%  growth  of  the  alga  provided 
other  antagonistic  orsynergistic  constituents  are 
absent.  (See  also  W77-04153)  (Auen-Wisconsin) 
W77-04156 


ALGAL      ASSAYS      FOR      THE      NATIONAL 
EUTROPHICATION  SURVEY, 

Pacific  Northwest  Environmental  Research  Lab., 

Corvallis,  Oreg. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04157 
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FREQUENCY  ANALYSIS  OF  CYCLIC 
PHENOMENA  IN  FLOWING  STREAMS, 

Army  Engineers  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

P.  C.  Kerr,  J.  W.  Falco,  R.  M.  Stead,  and  D. 
Brockway. 

In:  Proceedings:  Biostimulation  and  Nutrient  As- 
sessment Workshop,  October  16-17,  1973,  Na- 
tional Environmental  Research  Center,  Corvallis, 
Ore.,  Report  No.  EPA-660/3-75-034,  June  1975.  p. 
53-86.  23  fig.,  2  tab.,  8  ref. 

Descriptors:  'Frequency  analysis,  'Streams, 
'Cycling  nutrients,  'Fluctuations,  'Fourier  analy- 
sis, 'Distribution  patterns,  Mathematical  models, 
Bacteria,  'North  Carolina,  Cycles,  Computer  pro- 
grams, Nutrients,  Path  of  pollutants, 
'Oligotrophy. 
Identifiers:  Coweeta(NC). 

Data  sets  covering  a  64-week  period  and  contain- 
ing measurements  of  the  concentrations  of  major 
nutrients  and  bacteria  in  two  primary  oligotrophic 
streams  located  in  the  North  Carolina  Coweeta 
Hydrologic  Station  watershed  were  Fourier  trans- 
formed by  means  of  a  computer  program.  The 
transformed  coefficients  as  a  function  of  frequen- 
cy indicated  that  non-random  variations  occurred 
in  all  measured  parameters,  including  total  organic 
carbon,  total  inorganic  carbon,  carbon  dioxie, 
bicarbonate,  total  phosphorus,  ortho-phosphorus, 
nitrate-nitrogen,  dissolved  oxygen,  sediment  bac- 
teria and  suspended  bacteria.  Changes  in  nutrient 
and  bacterial  cycling  patterns  are  illustrated  by  the 


differences  between  patterns  in  the  two 
one  in  a   climax   forest   and   one  in 
watershed.  Water  bacteria,  sediment  b; 
all  forms  of  inorganic  carbon  appeared  to  cy    , 
more  rapidly  in  the  perturbed  stream  The  inve   , 
was  true  for  nitrate-nitrogen,  dissolved  oxyg 
and  total  organic  carbon,  with  very  pronou* 
differencesfor   nitrate-nitrogen,    suspended  b 
teria  and  sediment  bacteria.  Preliminary  data 
dicated  that  total  inorganic  carbon,  total  orgs 
carbon,  total  phosphorus,  and  bacteria)  conceit 
tions  are  interacting  parameters    Significant  o 
random     fluctuations     occurred     in     the    m 
nutrients    and    bacterial    concentrations   in  k 
streams-high    frequency    cyclic    variations 
curred  in  total  inorganic  carbon,  total  organic i 
bon,   total  phosphorus,   suspended   bacteria 
sediment    bacteria,    and    low    frequency  eye  L 
variations  occurred  in  nitrate-nitrogen.  (Set  i  I 
W77-041 53)  (Auen-Wisconsin) 
W77-04158 


THE  USE  OF  ALGAL  ASSAYS  TO  DETERM 
EFFECTS  OF  WASTE  DISCHARGES  IN  1 
SPOKANE  RIVER  SYSTEM, 

Pacific  Northwest  Environmental  Research  L 

Corvalhs,  Oreg. 

W.  E.  Miller,  J.  C.  Greene,  T.  Shiroyama,  and  I 

Merwin. 

In:  Proceedings:  Biostimulation  and  Nutrient 

sessment   Workshop,   October   16-17,   1973, 

tional  Environmental  Research  Center,  Corvj   ] 

Ore.,  Report  No.  EPA-660/3-75-034,  June  197    | 

113-131.  7  fig,  1  tab,  9  ref. 

Descriptors:  'Bioassay,  'Mine  wastes,  Water 
lution  effects,  'Sewage  effluents,  Ri\ 
•Toxicity,  'Washington,  'Idaho,  'Eutrophicai 
Heavy  metals.  Zinc,  Industrial  wastes,  Spe 
conductivity,  Limiting  factors,  Nitro 
Phosphorus,  'Pollutant  identification. 
Identifiers:  'Algal  assays,  'Spokane  RiverfW; 
'Coeur  d'Alene  Rivertldaho). 

Algal  assays,  were  used  to  define  the  effec 
heavy  metals  and  wastewater  effluents  upon 
potential  growth   of  algae   within  the  Spok 
Coeur  d'Alene  River  System   to   determint 
nitrogen    and    phosphorus    status,    the    en 
nutrient  responsible  for  algal  growth,  and  the 
centration  of  zinc  that  would  inhibit  algal  gro 
Major  nutrient  inputs  to  the  river  system  are  I 
domestic,  industrial,  agricultural  and  groundv 
intrusion;    nitrogen    trends    indicate    incre; ; 
nitrate  concentrations  due  to  groundwater  a<  ■ 
tions.  Control  of  nitrogen  is  complicated  by  1 1 
and  the  presence  of  blue-green  algae  and  ( < 
microorganisms    capable   of   fixing   atmospl 
nitrogen,  thus  phosphorus  was  chosen  as  the  • 
trolling  constituent  to  regulate  algal  producti 
The  results  indicated  that  the  stimulatory  ef  » 
of  nitrogen  and   phosphorus  decreased  pr<  • 
tionally  to  the  zinc  concentrations.  A  20-fol  - 
crease  in  orthophosphorus  loading  in  sectioi  f 
the  system  would  have  little  effect  upon   " 
growth  unless  the  zinc  content  of  these  watt » 
reduced.  A  natural  reduction  of  zinc  froml 
microgram/1  at  the  Spokane  STP  to  20  microgi  i 
23   kilometers  downstream   from   the   treat  1 
plant  produced   algal  growth  in  a  ratio  tc* 
orthophosphous  content  of  the  water.  The  adc « 
of    chelators    (EDTA)    and    the    use    of  c  • 
exchange  resins  to  remove  heavy  metal  to;  J 
from  test  waters  prior  to  algal  assay  holds  v 
siderable  promise.  (See  also  W77-04153)  U  I 
Wisconsin) 
W77-04159 

EFFECT  OF  NITROGEN  AND  PHOSPH(J 
ON  THE  GROWTH  OF  SELENAST » 
CAPRICORNUTUM, 

Pacific  Northwest  Environmental  Research  >• 
Corvallis,  Oreg. 

T.  Shiroyama,  W.  E.  Miller,  and  J.  C.  Greene. 
In-  Proceedings:  Biostimulation  and  NutrierJ 
sessment  Workshop,  October  16-17,   1973, » 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution— Group  5C 


Environmental  Research  Center,  Corvallis, 
leport  No.  EPA-660/3-75-034,  June  1975.  p. 
!.  6  fig.,  8  ref. 

ptors:  *Bioassay,  *Nitrogen,  'Phosphorus, 

phication,    Methodology,    Algae,    Growth 

'Growth  rates,  Growth  stages,  Pollutant 

cation. 

iers:  'Algal  Assay  Procedure  Bottle  Test, 

ssay,  *Selenastrum  capricornutum  growth. 

Igal  Assay  Procedure  Bottle  Test  was  used 
hout  this  investigation,  with  a  seven-day-old 

of  S.  capricornutum  grown  in  the  algal 
nedium.  Dibastic  potassium  phosphate  and 
i  nitrate  salts  were  used  as  the  phosphorus 
rogen  sources.  Growth  rates  of  the  alga  in 
•dium  revealed  that  the  major  uptake  of 
torus  and  nitrogen  occurred  in  the  first  five 
The  higher  growth  rate  observed  with 
lorus,  as  compared  to  nitrogen,  indicates 
ie  test  alga  assimilates  phosphorus  more 

than  nitrogen  and  that  there  is  a  definite 
elationship  between  biomass  produced  and 
ount  of  phosphorus  and  nitrogen  present, 
termination  of  phosphorus  and  nitrogen 
ments  for  the  alga  indicates  that  when  all 
essential  nutrients  are  present  and  in  the 
e  of  any  toxicants,  the  maximum  growth 
ses  of  the  alga  can  be  predicted.  Waters 
ling  more  than  .010  mg/1  orthophosphorus 
Id  0.43  milligram  dry  weight  of  the  alga  per 
5  P/l.  Similarly,  each  .001  mg/1  total  soluble 
lie  nitrogen  will  yield  .038  milligrams  dry 

of  the   alga.  Actual  yield   is  considered 
:ally  significant  with  plus  or  minus  20%  of 
dieted  yield.  (See  also  W77-04153)  (Auen- 
isin) 
1160 


JSE  OF  IN  SITU  ALGALE  ASSAYSTO 
JATE  THE  EFFECTS  OF  SEWAGE  EF- 
(TS  ON  THE  PRODUCTION  OF 
IWA  LAKE  PHYTOPLANKTON, 

Northwest  Environmental  Research  Lab., 

is,  Oreg. 

nith. 

ceedings:  Biostimulation  and  Nutrient  As- 

nt  Workshop,  October   16-17,    1973,   Na- 

invironmental  Research  Center,  Corvallis, 

eport  No.  EPA-660/3-75-034,  June  1975  p 

.8fig.,7tab.,29ref. 

'tors:  *Bioassay,  'Sewage  effluents, 
ry  treatment,  'On-site  investigations, 
)hication,  'Minnesota,  Photosynthesis, 
>hyll,  Algal  control,  Methodology, 
int  identification,  'Productivity. 
ers:  'Algal  assay,  'Shagawa  Lake(Minn). 

experiments  were  designed  to  evaluate  the 
eness  of  a  pilot  tertiary  plant  in  reducing 
acity  of  secondary  sewage  effluent  from 
linnesota)  to  stimulate  phytoplankton 
ivity  in  nearby  Shagawa  Lake.  Two  levels 
U7  treatment  were  tested:  one  designed 
ally  to  remove  phosphorus  (99+%)  by 
lagulation  and  filtration  (CF  system),  and 
nt  which  incorporated  a  column  of  ac- 
charcoal,  and  cation  and  anion  exchanges 
tem)  capable  of  removing  over  90%  of  all 
s.  The  results  indicated  that  CF  and  AE 
treatment  would  significantly  reduce  the 
level  of  Shagawa  Lake  as  indicated  by  the 
algal  growth  and  specific  photosynthesis 
the  CF  tertiary  effluent  can  be  detrimen- 
>me  phytoplankton  in  mixtures  more  than 
stewater.  As  specific  photosynthesis  rates 
thoroughly  reliable  indicators  of  mixed 
on  activity,  it  is  recommended  that  as- 
«  ratios  as  a  response  indicator  in  assays 
oached  cautiously  where  chlorophyll-a 
rations  exceed  27  mg/cu  m.  Also  suggested 
large  test  basins  be  sampled  during  the 
ocess  to  define  initial  responses  and  that 
s  should  be  at  least  10  days  old  to  allow 
jrowth  potential  of  the  system.  Also  noted 


is  that  photosynthesis  measurements  give  a  much 
earlier  indication  of  treatment  effects  than 
chlorophyll-a  and  that  chlorophyll-a  measure- 
ments should  consider  phaeopigment  interference 
(See  also  W77-04153)  (Auen-Wisconsin) 
W77-04161 


GROWTH  REQUIREMENTS  OF  EN- 
TEROMORPHA  COMPRESSA  AND  CODIUM 
FRAGDLE, 

Environmental  Research  Lab.,  Narragansett,  R  I 
R.  L.  Steele. 

In:  Proceedings:  Biostimulation  and  Nutrient  As- 
sessment Workshop,  October  16-17,  1973,  Na- 
tional Environmental  Research  Center,  Corvallis, 
Ore.,  Report  No.  EPA-660/3-75-034,  June  1975  n' 
213-225.  11  fig.,  1  tab.,  10  ref. 

Descriptors:  'Marine  algae,  'Growth  rates,  Bioas- 
say,  Bioindicators,  'Water  temperature,  'Light  in- 
tensity, 'Trace  elements,  Chlorophyta,  Tidal 
waters,  Intertidal  areas,  Estuaries,  Estuarine  en- 
vironment, Water  pollution  effects,  'Pollutant 
identification,  'Metals. 

Identifiers:  Algal  assay,  'Enteromorpha  compres- 
sa,  'Codium  fragile. 

Responses  of  the  ubiquitous,  rapidly-growing, 
estuarine  algae,  Enteromorpha  compressa,  to  tem- 
perature, illumination,  salinity  fluctuations, 
nitrogen,  phosphorus,  and  trace  metals  were  in- 
vestigated to  determine  its  utility  as  a  pollution  in- 
dicator and  a  bioassay  tool.  The  responses  to  the 
same  parameters  of  the  nuisance  Codium  fragile 
were  also  investigated  in  order  to  develop  control 
methods,  especially  in  the  vicinity  of  shellfish 
beds.  Details  of  the  test  results  are  presented. 
Generally,  these  two  estuarine  green  algae  ex- 
hibited quite  different  responses  in  the  laboratory. 
Codium  appears  to  be  a  species  with  fairly  limited 
salinity  and  temperature  tolerances.  E.  compressa 
appears  to  be  definitely  stimulated  by  high  en- 
richment, whereas  C.  fragile  is  resistant  to  nutrient 
enrichment  and  tends  to  prefer  adequate  but  lower 
nutrient  levels.  C.  fragile  requires  a  very  low  level 
of  heavy  metals  for  growth  but  with  abundant 
heavy  metal  ions  its  growth  is  depressed  or  halted. 
E.  compressa  and  other  Ulvales  are  abundant  in 
bays  and  harbors  that  contain  a  high  degree  of  or- 
ganic pollution  and  raw  sewage.  C.  fragile  is  found 
in  salt  ponds  or  shallow  embayments  receiving  a 
constant  tidal  flux,  posing  the  question  whether 
this  type  of  environment  ties  up  or  chelates  the 
metal  ions,  thereby  allowing  Codium  to  grow 
abundantly.  Tissue  differentiation  in  Codium  had 
not  been  resolved.  (See  also  W77-04153)  (Auen- 
Wisconsin) 
W77-04162 


GREAT  LAKES  NUTRffiNT  ASSESSMENT, 

National  Environmental  Research  Center,  Grosse 
He,  Mich.  Grosse  He  Lab. 
N.  A.  Thomas,  K.  Hartwell,  and  W.  E.  Miller. 
In:  Proceedings:  Biostimulation  and  Nutrient  As- 
sessment Workshop,  October  16-17,  1973,  Na- 
tional Environmental  Research  Center,  Corvallis, 
Ore.,  Report  No.  EPA-660/3-75-034,  June  1975.  p. 
226-243.  3  fig.,  4  tab.,  1  ref. 

Descriptors:  'Nutrients,  'Eutrophication,  'Great 
Lakes,  'Bioassay,  Lake  Ontario,  Lake  Michigan, 
Laboratory  tests,  Phosphorus,  Nitrogen, 
Cladophora,  Limiting  factors,  Sampling, 
'Pollutant  identification. 
Identifiers:  Algal  assays,  Growth  potential. 

The  Grosse  De  Laboratory  investigations  of 
biostimulation  of  Cladophora,  the  various  forms 
of  nitrogen  and  phosphorus  in  the  Lake  Ontario 
Basin,  and  algal  assay  procedures  that  may  be  ap- 
propriate for  the  Great  Lakes,  including  Selenas- 
trum  capricornutum  and  natural  algae  populations, 
are  described.  The  investigative  results  indicate 
that  phosphorus  is  the  primary  limiting  nutrient 
during  January,  April,  May,  July  and  August  in  the 
Lake  Michigan  areas  sampled.  Nitrogen  is  secon- 


darily limiting  but  in  one  case  it  was  equal  to 
phosphorus  in  limiting  algal  growth.  Autoclaving 
the  samples  released  nutrients  which  resulted  in 
additional  growth.  Laboratory  tests  indicated  that 
on  spiked  samples  there  was  a  5.0%  increase  in 
algal  dry  weight  per  increase  in  each  ppb  of 
phosphorus.  In  laboratory  growth  experiments 
with  unspiked  lake  water,  there  was  a  0.5%  in- 
crease per  ppb  of  total  phosphorus.  The  difference 
in  growth  rates  probably  was  caused  by  the 
unavailability  of  the  phosphorus  in  the  unspiked 
samples.  Indications  were  that  Lake  Michigan  was 
limited  primarily  by  phosphorus  and  secondarily 
by  nitrogen,  with  phosphorus  limiting  the  total 
algal  standing  crop.  Changes  in  the  ppb  range  of 
phosphorus  substantially  changed  the  standing 
crop.  A  phosphorus  standard  could  not  be  relate  d 
to  the  tests.  (See  also  W77-04153)  (Auen-Wiscon- 
sin) 
W77-04163 


ASSESSING     TREATMENT     PROCESS     EFFI- 
CIENCY WITH  THE  ALGAL  ASSAY  TEST, 
Robert  S.   Kerr   Environmental   Research   Lab., 
Ada,  Okla. 

For  primary  bibliographic  entry  see  Field  5D. 
W77-04164 


UTILIZATION  OF  ENERGY  BY  PRIMARY 
PRODUCERS  IN  FOUR  PONDS  IN 
NORTHWESTERN  FLORIDA, 

Environmental  Protection  Agency,  Gulf  Breeze, 
Fla.  Gulf  Breeze  Environmental  Research  Lab. 
G.  E.  Walsh. 

In:  Proceedings:  Biostimulation  and  Nutrient  As- 
sessment Workshop,  October  16-17,  1973,  Na- 
tional Environmental  Research  Center,  Corvallis, 
Ore.,  Report  No.  EPA-660/3-75-034,  June  1975.  p 
249-274.  3  fig.,  11  tab.,  27  ref. 

Descriptors:  'Primary  productivity,  'Solar  radia- 
tion, 'Photosynthesis,  Energy  conversion, 
'Florida,  Ponds,  Cyanophyta,  Chlorophyta, 
Dominant  organisms,  Carbon  dioxide, 
Photosynthetic  oxygen,  Energy,  Light, 
Phytoplankton. 
Identifiers:  Pensacola(Fla). 

Described  are  results  of  investigations  of  four 
ponds  near  Pensacola  (Florida)  to  determine  the 
amount  of  solar  energy  incorporated  into  the  first 
trophic  level  in  each  pond,  to  relate  the  energy  in- 
corporated to  the  amount  of  solar  radiation,  and  to 
determine  the  efficiency  of  incorporation  of  ener- 
gy absorbed  by  primary  producers  into  organic 
compounds.  Related  studies  considered  the  role  of 
carbon  dioxide  concentration  in  limiting  the  rate  of 
primary  production  and  the  changes  in 
phytoplankton  over  a  seasonal  cycle.  The  amounts 
of  solar  energy  absorbed  by  photosythetic 
processes,  estimated  from  diel  and  annual  oxygen 
data,  were  compared  with  energy  required  for  car- 
bon dioxide  fixation.  On  an  annual  basis,  energy 
required  for  oxygen  evolution  and  for  carbon  diox- 
ide fixation  varied  widely  between  ponds  and 
within  each  pond,  as  did  efficiencies  of  energy  in- 
corporation. For  example,  the  mean  annual  effi- 
ciences  of  light  absorption  were  between  0.7  and 
3.1%  of  incident  solar  radiation.  Average  annual 
efficiences  of  absorbed  solar  energy  incorporation 
into  organic  molecules  were  between  3.2  and 
26.8%.  Cyanophyta  dominated  all  ponds  during 
most  of  the  year  and  attained  greatest  numbers 
between  April  and  October.  Photosynthetic  quo- 
tients were  highest  during  their  blooms.  Increased 
fat  production  may  explain  why  the  energy 
required  for  carbon  dioxide  fixation  increased  dur- 
ing summer.  (See  also  W77-04153)  (Auen-Wiscon- 
sin) 
W77-04165 


HETEROEVHTOITION  AS  A  FACTOR  IN 
ANABAENA  FLOS-AQUAE  WATERBLOOM 
PRODUCTION, 

Environmental  Monitoring  and  Support  Lab.,  Las 
Vegas,  Nev. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


L.  R.  Williams. 

In-  Proceedings'.  Biostimulation  and  Nutrient  As- 
sessment Workshop,  October  16-17,  1973,  Na- 
tional Environmental  Research  Center,  Corvallis, 
Ore.,  Report  No.  EPA-660/3-75-034,  June  1975.  p. 
275-317  8  fig.,  3  tab.,  35  ref.,  4  append. 

Descriptors:  'Cyanophyta,  Anabaena, 

*Eutrophication,  'Inhibition,  'Plant  growth  sub- 
stances, Laboratory  tests,  On-site  investigations, 
♦New  Jersey,  Exudation,  Algal  toxins, 
Chlorophyta,  Light  intensity,  Water  temperature, 
Bioassays. 

Identifiers:  'Anabaena  flos-aquae,  'Lake  Nel- 
son(NJ). 

Laboratory  and  on-site  investigations  suggested 
that  an  interaction  of  conditions,  and  not  a  single 
causative    factor,    leads    to    the    dominance    of 
Anabaena  flos-aquae  blooms  with  the  occasional 
codominance  of  Microcystis  aeruginosa  in  late 
summer,  warm  water  conditions  in  New  Jersey 
ponds  and  lakes.  Results  showed  that  the  trigger 
for  initial  Anabaena  blooms  is  its  response  to  the 
warming  of  hypolimnetic  waters.  A  filament  grows 
from  the  benthic  overwintering  Anabaena  cell  and 
competes  successfully  in  lake  summer.  Anabaena 
exudes  into  the  water  a  compound  which  inhibits 
the  growth  of  a  broad  spectrum  of  algal  species. 
Then,  upon  death  and  lysis  of  the  inhibited  cells, 
inorganic  and  organic  compounds  are  liberated 
into  the  system,  thus  stimulating  the  advancing 
Anabaena  population.  The  high  concentration  of 
Anabaena  filaments  on  the  surface,  largely  due  to 
the     extensive     pseudovacuole     formation     and 
phototaxis,   is  the  resultant  waterbloom  and  is 
composed  of  senescent  Anabaena  filaments.  Fila- 
ments from   surface  waters   were   incapable   of 
further  growth,   thus  concentration  by  filament 
proliferation  is  doubtful.  A  bioassay  procedure  is 
suggested  for  testing  the  nature   and  effect  of 
Anabaena  heteroinhibition  and  assays  with  the  ac- 
tive fraction  can  then  aid  in  the  purification  and  ul- 
timate   identification    of    these    inhibitors.    The 
precise  conditions  governing  filament  growth  from 
akinetes,     heterocyst     production,     phototactic 
behavior,     and     the    formation    of    the    pseu- 
dovacuoles  have  not  been  defined.  (See  also  W77- 
04153)  (Auen-Wisconsin) 
W77-04166 


HEAVY  METAL  LEVELS  IN  SUSPENDED  PAR- 
TICULATES, BIOTA,  AND  SEDIMENTS  OF 
THE  ST.  CROIX  ESTUARY  IN  MAINE, 

Maine  Univ.,  Walpole.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-04176 

CAUSES  OF  THE  PREDOMINANCE  OF  COCCI 
IN  BACTERIO-PLANKTON  OF  FISH-BREED- 
ING PONDS,  (IN  RUSSIAN), 

Ukrainian  Research  Inst,  of  the  Fish  Industry, 

Kiev  (USSR). 

A.  F.  Antipchuk. 

Gidrobiol  Zh  1 1(6);  p  64-66,  1975. 

Descriptors:  'Bacteria,  Nutrients,  'Reproduction, 
'Productivity,   Energy,  Fish,   'Plankton,  Ponds, 
Soil  Fish  hatcheries,  Water  pollution  effects. 
Identifiers:  Achromobacter-album, 

Achromobacter-punctatum ,  Achromobacter-su- 
perficialis,  Bacillus-megaterium,  Bacilus-mesen- 
tericus,  Bacillus-mycodes,  'Cocci,  Microccus- 
aquatilis,  Micrococcus-candicans,  Micrococcus- 
candidus,  Micrococcus-Iardarius,  Serratia-indica, 
'USSR,  'Bacilli,  'Bacterio-plankton. 

Comparative  data  are  presented  on  the  reproduc- 
tion rate,  productivity  and  degree  of  utilization  of 
energy  by  cocci  (Micrococcus  aquatilis,  M.  lar- 
darius,  M.  candidus,  M.  candicans),  bacteria 
(Achromobacter  punctatum,  Bacterium  indicum 
(Serratia  indica),  A.  superficialis,  A.  album)  and 
bacillus  mycoides,  B.  megaterium  and  B.  mesen- 
tericus.  The  data  obtained  permitted  the  con- 
sideration that  the  predominance  of  cocci  in  the 


107  investigated  fish-breeding  ponds  of  different 

soil  and   climatic  zones  of  the   Ukrainian   SSR 

(USSR)  is  due  to  their  more  rapid  reproduction 

and   more   intense   utilization   of   the   energy  of 

nutrients. -Copyright  1976,  Biological  Abstracts, 

Inc. 

W77 -04183 


STATE  OF  OREGON  COASTAL  ZONE 
MANAGEMENT  PROGRAM,  DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  Md.  Office  of  Coastal  Zone 
Management. 

For  primary  bibliographic  entry  see  Field  6G. 
W77 -04184 


PROPOSED  FEDERAL  APPROVAL  OF  THE 
COASTAL  ZONE  MANAGEMENT  PROGRAM, 
MID-COAST  SEGMENT,  STATE  OF  MAINE, 
DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  Md.  Office  of  Coastal  Zone 
Management. 

For  primary  bibliographic  entry  see  Field  6G. 
W77-04185 

BARATARIA  BASE*  BIOLOGICAL  CHARAC- 
TERIZATION, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-04188 


OIL  BIOASSAYS  WITH  THE  AMERICAN 
OYSTER,  CRASSOSTREA  VTRGIN1CA 

(GMELIN), 

Texas  A  and  M  Univ.,  College  Station. 
R.  D.  Anderson,  and  J.  W.  Anderson. 
Reprinted    from:    Proceedings    of    the    National 
Shellfisheries  Association,  Vol  65,  p  38-42,  1976.  1 
fig,  3  tab,  13  ref.  SG-04-3-158-18. 

Descriptors:  'Bioassays,  'Oysters,  'Toxicity, 
•Oil  pollution,  Water  pollution,  'Baseline  studies, 
'Environmental  effects,  Mortality,  Animal 
behavior,  Shellfish,  Lethal  limit,  Toxicity,  Pollu- 
tant identification. 

Identifiers:  Petroleum  hydrocarbons,  Hazardous 
compounds,  Dispersants,  Sublethal  effects. 

Oyster  bioassays  were  conducted  to  determine  the 
relative  toxicity  of  four  test  oils  and  a  reference 
toxin.  The  osyters  (Crassostrea  virginica)  were  ex- 
posed to  oil-water  dispersion  of  two  crude  and  two 
partially  refined  petroleum  hydrocarbons.  The 
partially  refined  oils  2  fuel  and  Venezuela  bunker 
C  were  found  to  be  more  toxic  than  the  two  crude 
oils  tested,  South  Louisiana  and  Kuwait.  Oysters 
demonstrated  greater  resistance  to  test  oils  than  to 
the  reference  toxin,  dodecyl  sodium  sulfate.  Valve 
closure  by  oysters  made  it  difficult  to  determine 
percent  mortality  data  in  96-hour  or  extended  stu- 
dies. Composition  of  test  solutions  is  compared  to 
calculated  values  of  oil  in  water  and  referenced  to 
the  relative  toxicity  demonstrated.  Behavior  and 
conditions  of  test  animals  is  discussed  in  relation 
to  bioassay  results.  (NOAA) 
W77-04189 

ENVmONMENTAL  ASSESSMENT  OF  THE 
ALASKAN  CONTINENTAL  SHELF.  VOLUME  1. 
PRINCIPAL  INVESTIGATORS*  REPORTS 
APRIL-JUNE  1976. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  Colo.  Environmental  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  6G. 
W77-04200 


ENVIRONMENTAL  ASSESSMENT  OF  1 
ALASKAN  CONTINENTAL  SHELF.  VOLUM 
PRINCIPAL  INVESTIGATORS  RLPO 
APRIL  -  JUNE  1976. 

National  Oceanic  and  Atmospheric   Admia* 

tion,    Boulder,    Colo.    Environmental    Re«e 

Labs. 

For  primary  bibliographic  entry  see  Field  6G. 

W77 -04201 

RAPID  DETECTION  OF  VARIOUS  KIND* 
HERBICIDES  IN  WATER  BY  THE  IN  V 
DETERMINATION  OI  NITRATI.  REDUCT 
ACTIVITY  IN  LEMNA  MINOR,  (IN  FRENO 

Institut    de    Recherches    Chimiques,    Terv 

(Belgium). 

M  Decleire,  W.  De  Cat,  and  R.  Bastm. 

Z  Pflanzenphysiol  77(4),  p  315-322, 1976. 

Descriptors:  'Herbicides,  Nitrates,  Nutri 
Pollutant  identification.  Organic  compoi 
Ureas,  Plant  physiology,  Chlorophyll,  Phenol 
hibition,  Plant  growth. 

Identifiers:  Amides,  Anilines,  Benzonit 
Diazines,  Dinoterb,  Diquat,  'Lemna-n 
Propanol,  Pyridyliums,  Triazines,  'Nitrate  fi 
tase(Plants). 

L.  minor  plants  were  laid  on  nutrient  soli 
containing  different  herbicides  at  concentn 
of  0.05;  0.1 ;  0.5  and  1  mg/1.  The  nitrate  redi 
activity  was  measured  after  20h;  fresh  weigt 
chlorophyll  content  were  determined  after  5 
The  nitrate  reductase  activity  was  inhibit 
Lemna  in  contact  with  the  following  groups  o 
bicides;  triazines,  ureas,  diazines,  bipyridyl 
phenols  and  benzonitriles,  but  not 
dinitroanilines  and  amides,  except  propai 
concentration  of  1  mg/1  resulted  in  the  samei 
tion  of  growth  and  nitrate  reductase  activi 
0.5  and  0.1  mg/1,  the  correlation  remained 
chiefly  for  triazine,  urea  and  diazine  herbi 
but  also  for  propanil,  dinoterb  and  diquat.  A 
mg/1,  the  inhibition  of  nitrate  reductase  acti 
too  low  to  give  significant  results.-Cop 
1976,  Biological  Abstracts,  Inc. 
W77-04261 


SOME  THERMAL  AND  BIOLOGICAl 
FECTS  OF  FOREST  CUTTING  IN  WEST 
GINIA, 

West    Virginia     Univ.,     Morgantown.    Di 

Forestry. 

R.  Lee,  and  D.  E.  Samuel. 

Journal  of  Environmental  Quality,  Vol.  5,  N 

362-366,  October-December  1976.  5  fig,  5  I 

ref. 

Descriptors:  'Lumbering,  'West  Virginia,  I 
quality,  'Small  watersheds,  Forest  managi 
Clear-cutting,  Water  temperature,  On-si 
vestigations,  Forests,  Ponds,  Streams,  Aqu 
sects,  Diptera,  Benthic  fauna,  Measure 
Forest  watersheds. 

Water  temperature,  benthic  fauna,  and  aqu 
sect  emergence  were  observed  in  four 
watersheds  to  document  the  effects  of 
cutting.  During  the  summer  months,  co 
cutting  caused  mean  temperature  increases 
than  4C,  and  maximum  temperature  inc 
greater  than  9C.  The  changes  diminished  t< 
one-half  after  3  years  of  natural  hat 
regeneration.  Complete  cutting  more  than 
the  mean  weekly  range  of  stream  temperatu 
ing  summer,  and  it  decreased  mean  rninimu 
peratures  during  winter  months  by  about  t 
orders,  Diptera  and  Pelecypoda,  account 
most  of  the  benthic  biomass  in  watershe 
ponds;  the  former  predominated  in  cl 
watershed  ponds,  and  the  latter  predomina 
control  (forested  area)  pond.  The  contrc 
produced  by  far  the  highest  total  numbf 
biomass  of  benthic  fauna,  and  the  greatei 
bers  of  aquatic  insects.  (Humphreys-ISWS) 
W77-04273 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


lY         ANALYSIS         OF         SHORTENED 

KBONES    IN    FISHES:    A    COD    (GADUS 

IHUA  L.)  AND  B.  ALUS  SHAD  (ALOSA 

SA  L.),  (IN  GERMAN), 

|igen-Nuremberg    Univ.    (West    Germany). 

jgisches  Institut. 

irimary  bibliographic  entry  see  Field  5A. 

04278 


LAINING  VARIATIONS  IN  CAR- 
VASCULAR  DISEASE  MORTALITY 
BIN  A  SOFT  WATER  AREA, 

sachusetts  Univ.,  Amherst.  School  of  Health 
ices. 
\  Tuthill. 

table  from  the  National  Technical  Informa- 
Service,  Springfield  VA  22161  as  PB-263  482, 
■  codes:  A05  in  paper  copy,  A01  in  microfiche, 
sachusetts  Water  Resources  Research  Center, 
erst,  Publication  No.  75,  August  1976,  73  p,  3 
15  tab,  59  ref,  6  append.  OWRT  A-089 
i(l),  14-34-0001-6022. 

riptors:    *Public   health,    Toxicity,    *Water 
ty,     *Potable     water,     *Mortality,     Social 
:ts,  'Massachusetts,  Human  diseases, 
tifiers:  'Cardiovascular  deaths,  Trace  metals, 
I  water  areas(Mass). 

lltivariate  step-wise  regression  procedure  was 
to  assess  the  relationship  of  eighteen  water 
tituents  to  some  twelve  categories  of  sex 
fie  age  adjusted  mortality  ratios  for  215  corn- 
ties  in  the  Commonwealth  of  Massachusetts, 
seniially  soft  water  area.  Thirteen  social  fac- 
ivere  included  in  the  analysis  as  control  varia- 
For  both  males  and  females,  magnesium  was 
lively  correlated  with  sudden  deaths.  This 
lonship  persisted  even  when  social  variables 
included  in  the  equation.  No  other  significant 
r  variables  emerged  in  the  analysis.  In  fifteen 
e  twenty-four  sex  specific  mortality  catego- 
social  variables  explained  a  statistically  sig- 
int  and  substantive  proportion  of  variance, 
e  categories  of  mortality  where  there  was  a 
istent  strong  association  with  social  variables 
10th  males  and  females  were:  hypertensive 
disease,  sudden  death,  ischemic  heart  deaths 
e  age  65,  deaths  from  all  causes  and  deaths 
all  causes  before  age  65.  (Lefferts-Mass) 
04295 


ENTIAL  IMPACT  OF  THE  DEVELOP- 
T  OF  LIGNITE  RESERVES  ON  WATER 
HJRCES  OF  EAST  TEXAS, 

s  A  and  M  Univ.,  College  Station.  Dept.  of 

Engineering. 

rimary  bibliographic  entry  see  Field  5B 

04297 


>  USE  PATTERNS,  EUTROPHICATION 
POLLUTION  IN  SELECTED  LAKES, 

ont  Univ.,  Burlington.  Dept.  of  Agricultural 
:esources  Economics. 
Sargent. 

able  from  the  National  Technical  Informa- 
iervice,  Springfield,  VA  22161  as  PB-263  501, 
codes:  A03  in  paper  copy,  A01  in  microfiche. 
>letion  Report,  July  14,  1976.  47  p,  12  tab,  19 
append.    OWRT    A-019-VTU),    14-34-0001- 


iptors.  Lakes,  Planning,  Management,  Clas- 
uon.  Monitoring,  Water  quality,  "Land  use, 
ophication,  Lake  basins,  Water  pollution, 
fiers:  Lake  rehabilitation. 

>rincipal  contributions  of  this  project  were 
apment  of:  (1)  a  lake  vulnerability  classifica- 
ystem,  (2)  a  lake  basin  land  use  intensity 
.  and  (3)  a  survey  of  literature  concerning 
iques  of  lake  management  and  rehabilitation, 
ike  vulnerability  index  is  designed  to  indicate 
tent  of  the  lake's  vulnerability  to  accelerated 
al  eutrophication  by  calculation  of  five  fac- 


tors: the  ratio  of  the  lake  drainage  area  to  lake 
volume,  the  ratio  of  the  shoreline  to  the  circum- 
ference of  a  circle  equal  to  the  lake  area,  the  ratio 
of  the  lake  volume  in  cubic  feet  to  the  lake  area 
and  square  feet  over  the  mean  depth,  the  amount 
of  the  lake  bottom  area  whose  depth  is  less  than  20 
feet  below  the  surface,  and  the  lake  water  mean 
hydrologic  residence  time.  The  lake  basin  land  use 
intensity  index  is  designed  to  indicate  the  relative 
level  of  lakeshore  and  upland  land  use  and  abuse 
with  reference  to  water  quality.  It  is  based  on 
seven  parameters:  onsite  soil  absorption  sewage 
disposal  system,  lot  sizes,  road  proximity,  inten- 
sive public  use  areas,  intensive  upland  develop- 
ment areas,  forest  cover,  and  agricultural  and 
open  space  land  uses. 
W77-04298 


BIOMASS  AND  REMOTE  SENSING  OF 
AQUATIC  MACROPHYTES  IN  THE  PAMLICO 
RIVER  ESTUARY, 

East  Carolina  Univ.,  Greenville.  Dept.  of  Biology. 
T.  M.  Vicars,  Jr. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  705, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
M.  A.  Thesis,  June  1976.  108  p,  22  tab,  13  fig  41 
ref.  OWRT  A-077-NC(9).  14-31-0001-5033. 

Descriptors:  'Aquatic  plants,  'Aerial  photog- 
raphy, 'Remote  sensing,  'Submerged  aquatic 
plants,  Turbidity,  Wind,  Currents,  Water  level 
fluctuations,  Field  investigations,  'North 
Carolina,  Estuaries,  Estuarine  environment, 
'Biomass,  Ecosystems,  Water  pollution  effects. 
Identifiers:  'Pamlico  River  estuary(NC), 
'Macrophytes(Aquatic). 

The  purpose  was  to  determine  what  ecosystem 
functions  are  served  by  submersed  aquatic  plants 
(macrophytes)  in  the  Pamlico  River  estuary  of 
North  Carolina.  Aerial  photography  was  used  suc- 
cessfully to  map  submersed  plant  beds.  Coverage 
of  macrophytes  varied  considerably  during  the 
growing  season  but  maximum  coverage  was  rela- 
tively stable  between  1974  and  1975,  especially  in 
upstream  areas.  Field  studies  in  1974  showed  that 
the  biomass  of  macrophytes  ranged  from  2.3  -  50 
g/m2  organic  dry  weight  (ODW),  and  total  biomass 
in  August  1975  was  22-100  g/m2  ODW,  with 
highest  values  upstream  and  in  deep  water  beds. 
Through  the  combined  use  of  aerial  photography 
and  field  studies  total  biomass  estimates  were 
made.  These  estimates  were  104  MT  (metric  tons) 
ODW  in  August  1974  and  198  Mt  ODW  in  August 
1975.  High  biomass  was  related  to  physiography  of 
the  littoral,  stable  salinity  and  reduced  wind  and 
wave  stress.  Studies  of  plant  bed  distribution  pat- 
terns revealed  that  turbidity,  fluctuating  water 
levels  and  currents  were  important  factors  affect- 
ing colonization.  (Stewart-No  Carolina  State) 
W77-04325 


PRIMARY  PRODUCTrVITY  AND  BIOMASS 
DISTRIBUTION  OF  AQUATIC  MACROPHYTES 
IN  THE  LOWER  CHOWAN  RIVER, 

East  Carolina  Univ.,  Greenville,  N.  C.  Dept.  of 
Biology. 

L.  R.  Blanton,  Jr. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  668, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
M.  S.  Thesis,  August  1976.  85  p,  16  tab,  12  fig,  53 
ref,  append.  OWRT  B-079-NC(3).  14-31-0001- 
5098. 

Descriptors:  'Rooted  aquatic  plants,  Aquatic 
plants,  Aquatic  weeds,  'Primary  productivity, 
'North  Carolina,  Rivers,  'Biomass,  'Distribution, 
Water  pollution  effects,  Coastal  plains. 
Identifiers:  'Chowan  River(NC),  'Aquatic 
macrophytes,  'Yellow  water  lily,  'Nuphar  lutem, 
'Justicia  americana. 

Primary  productivity  was  determined  for  the  two 
dominant  rooted  aquatic  macrophytes,  Nuphar  lu- 


teum (L.)  Sibthorp  &  Smith,  and  Justicia  amer- 
icana (L.)  Vahl.,  in  the  lower  Chowan  River, 
North  Carolina.  The  1975  annual  net  production 
for  N.  luteum  was  228.1  g  dry  wt/m2  with  a  peak 
biomass  range  of  115-299  g  dry  wt/m2.  The 
average  annual  turnover  rate  for  floating  leaves 
and  petioles  was  5.7  times  per  year.  Root  produc- 
tivity was  calculated  by  assuming  the  same  tur- 
nover rate  as  for  rhizomes  (0.14  per  year)  and  by 
assuming  a  constant  root-to-rhizome  ratio.  The 
average  percent  ash  for  N.  luteum  ranged  from  9.1 
(floating  leaves)  to  17.0  (roots).  Generally,  77%  of 
the  N.  luteum  biomass  was  in  the  substrate,  while 
93%  of  the  net  primary  productivity  was  con- 
tributed by  above  ground  structures.  Justicia 
americana  reached  a  peak  biomass  of  276.5  g  dry 
wt/m2  in  August  1975  which  probably  approxi- 
mated seasonal  net  primary  productivity  based  on 
uniform  growth  and  observed  low  mortality. 
Biomass  distribution  for  the  aquatic  macrophytes 
was  estimated  by  aerial  color  photography  at  ap- 
proximately 366  m  (1,200  ft).  Total  macrophyte 
coverage  was  277,306  m2  (ca.  27.7  ha)  of  which  1% 
was  J.  americana.  Biomass  data  from  an  extensive 
sampling  survey  for  N.  luteum  (223.1  g  dry  wt/m2) 
coupled  with  aerial  coverage  (ca.  272,267  m2)  gave 
an  estimate  of  60.7  MT  of  plant  biomass  for  the 
study  area.  (Stewart-North  Carolina  State) 
W77-04326 


PROCESSES  OF  DISSOLVED  OXYGEN  DEPLE- 
TION IN  TIMS.  FORD  RESERVOrR, 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 
of  Civil  Engineering. 
B.  Skelton. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  667, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
M.  S.  Thesis,  August  1976.  124  p,  49  fig,  7  tab,  42 
ref.  OWRT  A-040-Tenn.(2). 

Descriptors:  'Dissolved  oxygen,  Reservoir 
storage,  Water  quality,  'Biochemical  oxygen  de- 
mand, 'Tennessee,  Density  stratification,  Ther- 
mal stratification,  Phytoplankton,  Benthos, 
Respiration,  Water  pollution  effects. 
Identifiers:  'Tims  Ford  Reservoir(Tenn), 
'Dissolved  oxygen  depletion,  Metalimnic  zone, 
Benthic  zone. 

The  purpose  was  to  identify,  document  and  quan- 
tify the  mechanisms  of  dissolved  oxygen  depletion 
occurring  in  a  deep  temperature-density  stratified 
reservoir  having  a  long  hydraulic  detention  time. 
This  study  was  conducted  to  aid  in  reservoir  water 
quality  modeling  and  management.  A  thorough 
analysis  of  1973  and  1974  water  quality  data  from 
Tims  Ford  Reservoir  was  conducted.  The  data 
relating  to  physical,  chemical  and  biological  condi- 
tions were  obtained  from  the  Tennessee  Valley 
Authority.  Results  showed  that  serious  dissolved 
oxygen  depletion  was  apparent  mainly  in  the 
metalimnic  and  bethic  zones.  The  mechanism 
which  was  the  primary  cause  of  oxygen  depletion 
was  long-term  biochemical  oxygen  demand 
(BOD28).  Sharp  increases  in  concentrations  of 
BOD28  and  phytoplankton  were  observed  in  the 
metalimnic  minimum.  These  increases  were  due  to 
a  decreasing  settling  velocity  gradient  caused  by 
rapidly  decreasing  temperatures  in  the  ther- 
mocline.  Also,  large  numbers  of  zooplankton 
migrate  to  this  zone  to  graze  upon  the  phytoplank- 
ton. Therefore,  the  metalimnic  minimum  was 
caused  from  BOD28  and  plankton  respiration.  In 
the  benthic  zone,  releases  of  BOD1,  manganese, 
and  iron  from  anaerobic  bottom  sediments  con- 
tributed approximately  82  percent  (1973)  and  97 
percent  (1974)  of  the  total  oxygen  uptake. 
W77-04327 


DEEP-SEA  BACTERIA:  GROWTH  AND 
UTFLIZATION  OF  N-HEXADECANE  AT  IN 
SITU  TEMPERATURE  AND  PRESSURE, 

Maryland      Univ.,      College     Park.     Dept.     of 

Microbiology. 

J.  R.  Schwarz,  J.  D.  Walker,  and  R.  R.  Colwell. 


' 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  ADA-016 
502,  Price  codes:  A02  in  paper  copy,  A01  in 
microfiche.  Canadian  Journal  of  Microbiology, 
Vol.  21,  No.  5,  p.  682-687,  1975.  1  fig,  3  tab,  15ref. 

Descriptors:  *Aquatic  bacteria,  Deep  water, 
♦Water  temperature,  'Pressure,  "Carbon  cycle, 
"Growth  rates,  Pollutants,  "Oil,  "Organic  com- 
pounds, "Microbial  degradation,  Laboratory  tests, 
Productivity,  Environmental  effects,  Path  of  pol- 
lutants, Florida,  Sampling. 

Identifiers:  "Hexadecane,  "Deep-sea  bacteria, 
Aeromonas  spp,  Pseudomonas  spp,  Vibrio  spp. 

A  mixed  culture  of  bacteria  was  obtained  from  the 
sediment-water  interface  of  a  core  sample  taken 
off  the  coast  of  Florida  at  a  depth  of  4940  m.  The 
mixed  culture  was  found  capable  of  utilizing  n- 
hexadecane  as  a  sole  carbon  source  for  growth  at 
the  in  situ  temperature  (4C)  and  pressure  (500 
atm).  The  rate  of  utilization  under  deep-ocean  con- 
ditions was  found  to  be  much  slower  than  the  rate 
observed  at  ambient  pressure  (1  atm)  and  low  tem- 
perature (4C).  (Katz) 
W77-04328 


peared  to  contain  fractions  which  were  metaboli- 
cally  useful  to  the  phytoplankton.  Maximal  uptake 
rates  for  orthophosphate  ranged  from  0.02  to  2.95 
micrograms-  at  P  per  hour  with  half  saturation 
constants  between  0.09  and  1 .72  microgram-  at  P 
per  liter.  At  low  soluble  reactive  phosphorous  con- 
centrations, the  uptake  rate  of  trace  32P 
orthophosphate  was  initially  rapid,  but  declined 
after  15  to  60  minute  incubation.  The  data  suggest 
that  the  initial  uptake  phase  was  dominated  by 
exchange  of  32P4-3  for  31P04-3  in  the  membrane 
transport  systems  whereas  the  subsequent  phase 
represented  the  net  incorporation  of 
orthophosphate  into  phytoplankton  cells.  (Katz) 
W77-04332 

DISTRIBUTION  AND  ABUNDANCE  OF 
ICHTHYOPLANKTON  IN  THE  NEW  YORK 
BIGHT  DURING  THE  FALL  IN  1971, 

New  York  Ocean  Science  Lab.,  Montauk. 
For  primary  bibliographic  entry  see  Field  5B. 

W77-04333 


EFFECTS  OF  MERCURY  ON  SURVIVAL  AND 
DEVELOPMENT  OF  THE  LARVAL  GRASS 
SHRIMP  PALAEMONETES  VULGARIS, 

South  Carolina  Wildlife  and  Marine  Resources 
Dept.,  Charleston.  Marine  Resources  Center. 
M.  H.  Shealey,  Jr.,  and  P.  A.  Sandifer. 
Marine  Biology,  Vol  33,  No  1 ,  p  7-16, 1975. 4  tab,  5 
fig,  30  ref . 

Descriptors:  "Mercury,  "Bioassay,  "Shrimp, 
"Toxicity,  "Lethal  limit,  "Larval  growth  stage, 
Environmental  effects,  "Heavy  metals,  Water  pol- 
lution effects,  Larvae,  Growth  stages,  Laboratory 
tests,  Crustaceans,  Shellfish,  Invertebrates, 
Metabolism. 
Identifiers:  "Sublethal  effects,  "Palaemonetes  sp. 

Effects  of  seven  concentrations  of  mercury  from 
0.0  (control)  to  0.056  ppm  on  survival  and  develop- 
ment of  the  larval  grass  shrimp  (Palaemonetes  vul- 
garis) were  investigated.  A  concentration  of  0.056 
ppm  mercury  was  toxic  to  all  larvae  within  24  h, 
below  a  threshold  level  (less  than  or  equal  to 
0.0056  ppm)  no  lethal  effect  occurred  within  48  h. 
Feeding  appeared  to  increase  the  resistance  of  P. 
vulgaris  larvae  to  mercury,  and  48-h  median 
tolerance  limits  for  fed  and  unfed  larvae  were 
0.0156  and  0.0100  ppm,  respectively.  Delayed  ef- 
fects of  48-h  exposure  to  sublethal  mercury  con- 
centrations which  appeared  in  later  post-exposure 
rearing  of  the  larvae  included  reduced  survival  to 
the  post  larval  stage,  delayed  molting,  extended 
development  time,  increased  numbers  of  larval  in- 
stars,  and  morphological  deformities.  (Katz) 
W77-04331 

UPTAKE  AND  RELEASE  OF  PHOSPHOROUS 
BY  PHYTOPLANKTON  IN  THE  CHESAPEAKE 
BAY  ESTUARY,  USA, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 
Bay  Inst. 

J.  L.  Taft,  W.  R.  Taylor,  and  J.  J.  McCarthy. 
Marine  Biology,  Vol  33,  p  21-32,  1975.  6  tab,  3  fig, 
46  ref. 

Descriptors:  "Kinetics,  "Nutrient  removal, 
"Organophosphorous  compounds, 

"Phytoplankton,  "Phosphorous,  "Phosphates, 
•Chesapeake  Bay,  "Cycling  nutrients,  On-site  in- 
vestigations, "Primary  productivity,  Metabolism, 
Phosphorus  compounds,  Absorption,  Methodolo- 
gy- 

The  phytoplankton  uptake  and  release  rates  for  in- 
organic phosphate,  dissolved  organic  phosphate 
and  polyphosphate  were  estimated  during  five 
cruises  on  the  Chesapeake  Bay  over  a  9-month 
period.  Phosphorous  in  all  pools  turned  over  in 
several  minutes  to  100  h,  and  each  soluble  pool  ap- 


BACTERIAL  ATTACK  OF  CORALS  IN  POL- 
LUTED SEA  WATER, 

Harvard  Univ.,  Cambridge,  Mass.  Lab.  of  Applied 

Microbiology. 

R.  Mitchell,  and  I.  Chet. 

Microbial  Ecology,  Vol  2,  No  3,  p  227-233,  1975.  3 

tab,  1  fig,  16  ref 

Descriptors:  "Water  pollution  effects,  "Oil, 
"Copper  sulfate,  "Aquatic  bacteria,  "Oil  wastes, 
"Beggiatoa,  "Mortality,  "Microorganisms,  "Coral, 
"Reefs,  Aquatic  animals,  "Stress,  "Animal 
pathology,  Bactericides,  Bacteria,  Laboratory 
tests,  Environmental  effects,  Atolls,  Dissolved 
oxygen,  Antibiotics(Pesticides). 
Identifiers:  Platygira,  Desulfovibrio,  Mucus 
production. 

Coral  heads  of  the  genus  Platigyra  exposed  to  low 
concentrations  of  crude  oil,  copper,  sulfate,  potas- 
sium phosphate,  or  dextrose  were  killed  in  periods 
of  5  to  10  days  in  aquarium  studies.  The  chemicals 
stimulated  the  production  of  large  quantities  of 
mucus  by  the  corals.  In  aquaria  treated  with  an- 
tibiotics to  prevent  microbial  growth,  Platigyra 
survived  the  presence  of  these  chemicals  in  the 
water,  indicating  a  role  of  the  microflora  in  the 
death  of  the  corals.  Evidence  was  obtained  im- 
plicating predatory  bacteria,  Desulfovibrio  and 
Beggiatoa,  in  the  destruction  of  the  stressed  coral 
colonies.  (Katz) 
W77-04335 


The  major  metabolite  of  DEHP  was  the  monoe* 
2-ethylhexyl  phthalate    After  being  placed  in  ui 
contaminated  water,  the  fish  eliminated  half  of  & 
DI-.HPin  12  2days.(KatzJ 
W77-04338 


BIOASSAYS  ON  THE  COMBINED  REFECTS  <) 
CHLORINE,  HEAVY  METALS,  AND  TE» 
PERATURE  ON  FISHES  AND  FLSH  FOOD  01 
GANISMS.  PART  I.  EFFECTS  OF  CHLORD 
AND  TEMPERATURE  ON  JUVENILE  BRO0 
TROUT  (SALVELINUS  FONTINALIS), 
Battelle-Pacific  Northwest  Labs.,  Richlan 
Wash.  Ecosystems  Dept. 
T.  O.  Thatcher,  M.  J.  Schneider,  and  E.  G  Wolf. 
Bulletin  of  Environmental  Contamination  a 
Toxicology,  Vol  15,  No  1,  p  40-48,  1976  1  fig, 
tab,  20  ref. 

Descriptors:  "Water  temperature,  "Chlorii 
"Bioassay,  Environmental  effects,  "Brook  tra 
"Mortality,  "Lethal  limit,  Power  plants,  "Pestici 
residues,  "Toxicity,  Thermal  pollution,  Waterp 
lution  sources,  Laboratory  tests,  Water  quali 
Salmonids,  Trout,  Fish  food  organisms. 
Identifiers:  "Synergistic  effects. 

Chlorine  is  used  extensively  as  an  anufoul 
agent  in  the  cooling  systems  of  power  plants  i 
commonly  appears  in  power  plant  effluents.  % 
LC50  values  for  exposure  to  chlorine  were  del 
mined  for  brook  trout  (Salvelinus  fontinalis) 
flow-through  bioassays  at  10,  15,  and  20C.  Tto 
was  no  significant  difference  between  the  IX 
value  at  10  and  15C  but  it  was  significantly  lesi 
20C,  indicating  a  synergistic  reaction  betwi 
chlorine  and  water  temperature  only  at  21 
Delayed  mortality,  after  the  completion  of  the 
hr  bioassay  was  not  observed.  It  was  observ 
however,  that  higher  mortality  occurred  in  the  f 
48  hrs  of  testing  in  fish  exposed  to  the  greai 
temperature  shock.  (Katz) 
W77-04339 


LEVELS   OF   PCB   AND  TRACE   METALS   D\ 
WATERFOWL  IN  NEW  YORK  STATE, 

New  York  State  Dept.  of  Health,  Albany. 
For  primary  bibliographic  entry  see  Field  5  A. 
W77-04336 


RESIDUE  DYNAMICS  OF  DI-2-ETHYLHEXYL 
PHTHALATE  IN  FATHEAD  MINNOWS 
(PIMEPHALES  PROMELAS), 

Fish  and  Wildlife  Service,  Columbia,  Mo.  Fish- 
Pesticide  Research  Lab. 
F.  L.  Mayer. 

Journal  of  the  Fisheries  Research  Board  of 
Canada,  Vol  33,  p  2610-2613,  1976.  2  tab,  1  fig,  18 
ref. 

Descriptors:  "Water  pollution,  Pollutants, 
"Industrial  wastes,  "Absorption,  "Metabolism, 
"Plastics,  "Path  of  pollutants,  "Bioassay, 
"Minnows,  Laboratory  tests,  Biodegradation. 
Identifiers:  *DEHP(Di-2-ethylmethyl  phthalate), 
"Phthalates,  Half -life,  Residues. 

Fathead  minnows  (Pimephales  promelas)  were 
continuously  exposed  to  1.9-62  microgram/titer  di- 
2-ethylhexyl  phthalate  (DEHP)  for  56  days.  The 
accumulation  factors  ranged  downward  from  886 
to  155  as  the  exposure  concentrations  increased. 


THE  USE  OF  RECOVERY  AS  A  CRJTERI 
FOR  TOXICITY, 

University  Coll.  of  North  Wales,  Menai  Bn< 

Marine  Science  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04340 

TEST  OF  A  MODEL  FOR  PREDICTING  1 
BODY  BURDEN  OF  TRACE  CONTAMINA1 
IN  AQUATIC  CONSUMERS, 

Oak  Ridge  National  Lab.,  Tenn.  Environme 

Sciences  Div. 

J.  W.  Elwood,  and  L.  D.  Eyman. 

Journal    of    the    Fisheries    Research    Board 

Canada,  Vol.  33,  p.  1162-1166,  1976,  2  fig.,  16n 

Descriptors:  "Path  of  pollutants,  "Statisi 
models,  "Sunfishes,  "Tracers,  "Cesi 
"Absorption,  "Food  chains,  "Food  w 
"Bioassay,  Retention,  "Water  pollution  eff< 
Laboratory  tests,  Radioisotopes,  Labora 
tests,  Forecasting. 
Identifiers:  "Bioaccumulation,  Lepomis  sp. 

A  model  for  predicting  the  accumulation  am 
tention  of  trace  contaminants  obtained  thr( 
food  ingestion  in  aquatic  consumers  was  testei 
short-term  exposure  conditions.  Model  paramf 
were  determined  in  a  single-feeding  experil 
using  bluegill  (Lepomis  macrochirus)  and  I 
labeled  with  137-Cs  contaminated  food  over 
day  period  and  the  predicted  and  measured  1 
burden  of  the  radionuclide  were  compared, 
model  realistically  simulated  the  absorptioi 
1 37-Cs  from  the  gastrointestinal  tract  and  its  a 
mulation  over  the  16-day  period.  Average  I 
burden  of  137-Cs  in  bluegill  was  within  25%  o 
predicted  body  burden  when  the  experiment 
terminated.  Apparent  equilibrium  of  137-C 
bluegill  by  day  16  suggests  that  this  two-corn 
ment  linear  model  does  not  apply  to  the  long- 
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lion  of  cesium  in  fish.  The  model  appears 
licable  for  predicting  body  burdens  of 
taminants  under  acute  exposure  condi- 
simulate  an  accidental  release.  (Katz) 
1 


CIN:  UPTAKE,  DISTRIBUTION,  AND 
ITION  IN  BROWN  BULLHEADS 
RUS  NEBULOSUS), 

)f  Sport  Fisheries  and  Wildlife,  Warm 
3a.  Southeastern  Fish  Control  Lab. 
ultz,  and  P.  D.  Harman. 
of   the    Fisheries    Research    Board    of 
/ol.  33,  No.  6,  p.  1121-1 129,  May,  1976. 

»rs:  'Toxicants,  'Bullheads,  'Tracers, 
;s,  'Absorption,  'Antimycin  A, 
e  residues, 

tion(Decomposition),  Fish  Control 
Analytical  techniques,  Stability,  Public 
^atfishes,  Freshwater  fish,  Laboratory 
iioisotopes,  Analytical  techniques,  Path 
nts,  Pesticides, 
s:  'Tissue  analysis. 

ve  antimycin  was  readily  taken  up  in  bile 
es  of  brown  bullheads  (Ictalurus  nebu- 
xposed  to  0.045  microgram/ml  of 
led  antimycin  for  an  long  as  47h.  Bile 
I  the  most  and  blood  the  least  radioactivi- 
ampling  periods.  The  highest  concentra- 
labeled  antimycin  in  muscle  was  0.12 
n/gr  after  12  hr  of  exposure.  The  average 
)f  labeled  antimycin  per  fish  was  0.94 
n/gr.  Antimycin  concentration  decreased 
sed  time  in  the  muscle,  and  in  samples  of 
I  head,  skin  and  viscera.  The  initial  half- 
ntimycin  in  the  exposure  solution  was 
h.  A  second  group  of  fish  were  exposed 
me  level  of  antimycin  for  48  h  and  then 
isf erred  to  antimycin  free,  flowing  water 
96-h.  Half-life  of  labeled  antimycin  was 
■h  in  muscle  and  61 -h  in  the  combined 
1,  and  viscera.  (Katz) 
12 


rAZOAN  FAUNA  OF  A  SEWAGE-CAR- 
WADI,  NAHAL  SOREQ  (JUDEAN 
SRAEL), 

Jniv.,  Jerusalem  (Israel).  Dept.  of  Zoolo- 


nley,  and  F.  D.  Por. 
er  Biology,  Vol.  5, 
.,  17  ref. 


p.  121-133,  1975,  2 


irs:  Populations,  'Nematodes,  'Water 
on,  'Self  purification,  'Microorganisms, 
bacteria,  Aquatic  populations,  'Sewage, 
'Biological  communities,  Water  quality, 
abatement,  Seasonal,  Biodegradation, 
bacteria,  Insects,  Invertebrates,  Algae, 
slity. 
s:  Chironomus  zone,  'Proasellus  zone, 


sis  of  the  metazoan  fauna  of  a  polluted 
wed  three  zones  of  indicator  organisms 
ary  with  degree  of  purification:  a 
ibic  zone  (Nematode  zone),  a  mesosapro- 
Chironomus  zone),  and  an  oligosaprobic 
lasellus  zone).  A  comparison  is  made  of 
bic  zones  and  corresponding  fauna  with 
'treams  in  Europe,  North  American,  and 
rica.  Seasonal  changes  in  species  com- 
re  related  to  life  cycle  habits  in  some  air- 

dipterans  and  change  in  position  of 
ids  downstream,  due  to  winter  rain 
is  suggested  that  the  degree  of  pollution 
unary  factor  in  the  establishment  and 
n  build-up  of  any  particular  species,  but 
nee  of  suitable  substrates,  availability  of 
presence  of  predators  play  a  larger  part 

water  is  cleaner.  (Katz) 


BURROWING  ACTIVITY  IN  MERCENARIA 
MERCENARIA  (L.)  AND  SPISULA  SOLIDIS- 
SIMA  (DILLWYN)  AS  A  FUNCTION  OF  TEM- 
PERATURE AND  DISSOLVED  OXYGEN, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

N.  B.  Savage. 

Marine  Behavior  and  Physiology,  Vol.  3,  p.  221- 

234,  1976,  5  fig.,  5  tab.,  12  ref. 

Descriptors:  'Water  temperature,  'Mussels, 
'Clams,  'Environment  effects,  'Dissolved  ox- 
ygen, Animal  behavior,  'Lethal  limit,  'Benthic 
fauna,  Crustaceans,  Burrows,  Laboratory  tests, 
Commercial  shellfish,  Behavior. 
Identifiers:  'Mercenaria  mercenaria,  'Spisula 
solidissima,  Hard  shell  clam,  Atlantic  surf  clam. 

Burrowing  activity  was  utilized  as  a  measure  of 
the  ability  of  the  hard  shell  clam  (Mercenaria  mer- 
cenaria) and  the  Atlantic  surf  clam  (Spisula  solidis- 
sima) to  cope  with  extremes  of  temperature  and 
dissolved  oxygen.  Clams  were  removed  from 
clean  sand  substrate  and  the  progress  of  reburial 
timed.  Experiments  were  conducted  in  a  once 
through  circulating  seawater  system  in  which  tem- 
peratures were  maintained  at  selected  increments 
above  ambient  temperatures.  Results  indicated  a 
zone  of  optimum  activity,  above  and  below  which 
burrowing  declined  with  changing  temperature. 
Thermal  optima,  upper  limits  of  activity,  and  bur- 
rowing rates  were  found  to  be  species  specific. 
Ability  of  M.  mercenaria  to  burrow,  when  exposed 
to  oxygen  impoverished  conditions  (less  than  1  mg 
of  oxygen  per  liter  of  seawater)  for  up  to  three 
weeks,  was  not  severely  or  permanently  impaired. 
(Katz) 
W77-04345 


CHANGES  IN  HEMOSTATIC  PARAMETERS  IN 
FISH  FOLLOWING  RAPID  DECOMPRESSION, 

Washington   Univ.,    Seattle.   Fisheries   Research 

Inst. 

E.  Casillas,  S.  E.  Miller,  L.  S.  Smith,  and  B. 

D'Aoust. 

Undersea  Biomedical  Research,  Vol.  12(4),  p  267- 

276,  December,  1975,  3  tab.,  1  fig.,  16  ref. 

Descriptors:  Animal  physiology,  'Salmon,  En- 
vironment, 'Gases,  Water  pollution, 
'Supersaturation,  Fresh  water  fishes,  Nitrogen, 
Oxygen,  Laboratory  tests,  Laboratory  animals, 
Methodology. 

Identifiers:  'Gas  bubble  disease,  'Hemostatic 
parameters,  'Decompression,  Blood  coagulation, 
'Coho  salmon,  Prothrombin,  Hemostatic 
mechanism. 

The  effect  of  rapid  decompression  on  the  stress- 
accelerated  blood  coagulation  system  of  male  and 
fingerling  coho  salmon  (Oncorhynchus  kisutch) 
was  examined  after  simulated  100-  and  200-fsw 
dives.  Blood  samples  taken  either  through  a  dorsal 
aorta  cannula  or  from  a  severed  caudal  peduncle 
were  analyzed  for  total  plasma  protein  and 
fibrinogen  concentrations,  prothrombin  times  (PT) 
and  partial  thromboplastin  times  (PTT).  The  effect 
of  mild  decompression  (100-fsw)  on  the  hemo- 
static mechanism  of  both  adult  and  fingerling  coho 
salmon  indicated  an  alternating  fibrinogen  concen- 
tration, declining  from  normal  levels  1  min  after 
decompression,  followed  by  an  increase  10  to  15 
min  later  with  an  eventual  loss  of  fibrinogen  to  one 
half  the  original  level  an  hour  after  decompression. 
Partial  thromboplastin  times  were  found  to  in- 
crease 10  to  15  min  after  decompression  occurred. 
Prothrombin  times  showed  an  increase  1  hour 
after  decompression  in  adult  salmon,  whereas  in 
fingerlings,  prothrombin  times  increased  almost 
immediately  from  normal  levels.  The  effect  of 
severe  decompression  (200-fsw)  showed  similar 
trends,  but  an  accelerated  rate.  It  was  concluded 
that  both  mild  and  severe  decompression  activates 
the  hemostatic  mechanism  of  fish  which  may 
eventually  result  in  consumption  coagulopathy  at  a 
greater  rate  than  reported  for  experimental  mam- 
mals. (Katz) 
W77-04400 


EFFECTS  OF  AIR-SUPERSATURATED  WATER 
ON  ADULT  SOCKEYE  SALMON 

(ONCORHYNCHUS  NERKA), 

Corvallis    Environmental   Research    Lab.,    Oreg. 

Western  Fish  Toxicology  Station. 

A.  V.  Nebeker,  D.  G.  Stevens,  and  R.  K.  Stroud. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  33,  p  2629-2633,  1976,  2  tab.,  5  fig.,  8 

ref. 

Descriptors:  'Sockeye  salmon,  'Supersaturation, 
'Mortality,  'Lethal  limit,  'Fish  diseases,  Environ- 
mental effects,  'Bioassay,  'Saturation,  Fish 
physiology,  'Dams,  'Infection,  'Gases,  'Bubbles, 
Laboratory  tests,  Spawning,  Fish  reproduction, 
Columbia  River. 
Identifiers:  'Sublethal  effects,  'Gas  bubble  dis- 


Adult  sockeye  salmon  (Oncorhynchus  nerka)  were 
exposed  to  air-supersaturated  water  in  the  labora- 
tory from  July  8  to  August  13,  1974,  approximately 
the  same  time  period  that  they  are  exposed  to  su- 
persaturated water  during  their  movement  through 
the  lower  and  middle  sections  of  the  Columbia 
River.  The  first  mortality  occurred  after  77  h  expo- 
sure at  120%  saturation;  40%  of  the  fish  were  dead 
after  127  h.  At  115%  saturation  the  first  mortality 
occurred  after  523  h  (21  days)  and  40%  were  dead 
after  835  h  (35  days).  No  further  mortality  oc- 
curred at  120  or  115%.  However,  emphysema 
(bubbles)  in  the  mouth,  on  the  gill  arches,  body 
surface,  and  fins,  etc.  No  deaths  or  signs  of  gas 
bubble  disease  occurred  in  fish  held  at  110%  satu- 
ration in  water  2  ft  (60  cm)  deep.  The  lethal 
threshold  was  near  1 14%  saturation.  (Katz) 
W77-04401 


SURVrVAL  OF  COHO  SALMON  FINGERLINGS 
PASSING  THROUGH  OPERATING  TURBINES 
WITH  AND  WITHOUT  PERFORATED  BULK- 
HEADS   AND   OF   STEELHEAD   TROUT   FIN- 
GERLINGS PASSING  THROUGH  SPILLWAYS 
WITH  AND  WITHOUT  A  FLOW  DEFLECTOR, 
National  Marine  Fisheries  Service,  Seattle,  Wash. 
Northwest  Fisheries  Center. 
C.  W.  Long,  F.  J.  Ossiander,  T.  E.  Ruehle,  and  G. 
W.  Matthews. 

Final  Report  to  U.S.  Army  Corps  of  Engineers, 
Contract  No.  DACW  68-74-C-0113,  February, 
1975.  8  p,  3  tab,  5  fig,  2  ref. 

Descriptors:  'Supersaturation,  'Salmon,  'Fish 
passage,  'Mortality,  Bioassay,  On-site  data  collec- 
tion, On-site  investigation,  'Dams,  Dam  sites, 
Columbia  River,  'Hydraulic  design.  Hydraulic 
structures,  Hydroelectric  plants,  'Rainbow  trout. 
Identifiers:  Perforated  bulkhead,  Steelhead  fin- 
gerlings. Modified  spillway,  Nitrogen  supersatura- 
tion, Flow  deflectors,  'Coho  salmon. 

Results  of  turbine  studies  imply  that  perforated 
bulkheads  can  be  used  in  operating  turbines 
without  causing  a  higher  mortality  than  would  be 
experienced  by  fish  passing  through  a  standard 
turbine  operation  in  the  range  of  105-115%.  The 
addition  of  flow  deflectors  to  the  existing  spill- 
ways should  result  in  significantly  high  survival  of 
steelhead  that  pass  through  spillways.  (Katz) 
W77-04402 


GAS-BUBBLE  DISEASE  DUE  TO  OXYGEN  SU- 
PERSATURATION IN  RACEWAY-REARED 
CALIFORNIA  BROWN  SHRIMP, 

Arizona  Univ.,  Tucson.  Environmental  Research 

Lab. 

V.  C.  Supplee,  and  D.  V.  Lightner. 

The  Progressive  Fish  Culturist,  Vol.  138(3),  July, 

1976,  p.  158-159,1  tab,  9  ref. 

Descriptors:     'Shrimp,     Commercial     shellfish, 

'Supersaturation,   Oxygen,   Diseases,   Mortality, 

Bioassays,     Pathology,     Behavior,     Metabolism, 

'Crustaceans. 

Identifiers:  California  Brown  Shrimp,  'Gas  bubble 

disease,    Oxygen    supersaturation,    Penaeus    az- 

tecus,  Disease  reversal,  'Brown  shrimp. 
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Larval  brown  shrimp  (Penaeus  aztecus)  developed 
gas  bubble  disease  after  being  placed  in  water 
warmed  by  a  closed  heater.  In  raceways,  gas  bub- 
ble disease  was  observed  when  the  oxygen  satura- 
tion of  the  water  exceeded  250%.  (Katz) 
W77 -04403 


EVALUATION  OF  FISH  PROTECTIVE  FACILI- 
TIES AT  LITTLE  GOOSE  AND  LOWER 
GRANITE  DAMS  AND  REVIEW  OF  OTHER 
STUDIES  RELATING  TO  PROTECTION  OF  JU- 
VENILE SALMONIDS  IN  THE  COLUMBIA  AND 
SNAKE  RIVERS,  1975, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
Northwest  Fisheries  Center. 
D.  L.  Park,  E.  M.  Dawley,  R.  F.  Krema,  C.  W. 
Long,  and  E.  Slatick. 

Report  to  U.S.  Army  Corps  of  Engineers,  Con- 
tract No.  DACW-68-75-C-01 1 1 ,  February,  1976,  50 
p.,  11  tab.,  8  fig. 

Descriptors:  *Fish  passage,  *Salmon,  Supersatu- 
ration,  'Mortality,  Bioassay,  On-site  collections, 
*On-site  investigation,  Dams,  Dam  sites,  Colum- 
bia River,  Hydraulic  design,  Hydraulic  structures, 
Hydroelectric  plants,  Rainbow  trout,  Orifices, 
Screens,  *Fish  migration. 

Identifiers:  *Fingerling  passage,  "Chinook  sal- 
mon, Steelhead  trout,  Fish  transport,  Fish  sur- 
vival, Modified  spillway,  Flow  deflectors,  Snake 
River. 

Vehicle  transportation  of  juvenile  salmonids  is  a 
positive  means  of  enhancing  survival  of  Snake 
River  outmigrants.  There  is  a  significant  benefit  in 
hauling  smolts  in  sea  water.  Spillway  deflectors 
were  shown  to  be  instrumental  in  degassing 
waters.  Traveling  screens  caused  an  excessively 
high  descaling  rate  of  fish.  Fingerling  passage  from 
gatewells  was  excellent  when  two  eight  inch  ori- 
fices were  open.  (Katz) 
W77-04404 


SURVIVAL  OF  COHO  SALMON  FINGERLINGS 
PASSING  THROUGH  A  PERFORATED  BULK- 
HEAD IN  AN  EMPTY  TURBINE  BAY  AND 
THROUGH  FLOW  DEFLECTORS  (WITH  AND 
WITHOUT  DENTATES)  ON  SPILLWAY  AT 
LOWER  MONUMENTAL  DAM,  SNAKE  RIVER, 
APRIL-MAY,  1973, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
Northwest  Fisheries  Center. 
C.  W.  Long,  and  F.  J.  Ossiander. 
Progress  Report,  U.S.  Army  Corps  of  Engineers, 
March,  1974,  20  p.,  2  tab.,  8  fig.  DACW-68-72-C- 
0101. 

Descriptors:  *Nitrogen,  Salmon,  Freshwater  fish, 
"Mortality,  Bioassay,  On-site  data  collection, 
"On-site  investigation,  "Dams,  Dam  sites, 
"Columbia  River,  Hydraulic  design,  "Hydraulic 
structures,  Hydroelectric  plants,  Dissolved  ox- 
ygen, Supersaturation,  "Fish  passages. 
Identifiers:  Lower  Monumental  Dam,  Perforated 
bulkheads,  Modified  spillways,  Nitrogen  content, 
Flow  deflectors,  "Coho  Salmon,  Salmon  fin- 
gerlings,  April-May,  1973. 

From  tests  in  1973,  it  is  concluded  that  perforated 
bulkheads  and  associated  water  passages  cause 
high  mortality  to  juvenile  coho  salmon,  whereas 
no  losses  would  be  expected  for  passage  of  these 
fish  through  a  spillway  bay  equipped  with  plain 
flow  deflectors.  (Katz) 
W77-04405 


SURVIVAL  OF  FINGERLING  PASSING 
THROUGH  A  PERFORATED  BULKHEAD  AND 
MODIFIED  SPILLWAY  AT  LOWER  MONU- 
MENTAL DAM,  APRIL-MAY,  1972, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 

Northwest  Fisheries  Center. 

C.  W.  Long,  W.  M.  Marquette,  and  F.  J. 

Ossiander. 


Progress  Report,  Corps  of  Engineers,  U.S.  Army, 
December  8,  1972,  3  tab.,  10  fig.  Army,  No. 
DACW68-72-C-0101. 

Descriptors:  "Nitrogen,  Salmon,  Freshwater  fish, 
Mortality,  Bioassay,  On-site  data  collection,  On- 
site  investigations,  "Dam,  "Dam  sites,  "Columbia 
River,  Hydraulic  design,  Hydraulic  gradient, 
♦Hydraulic  structures,  "Hydroelectric  plants, 
Gases,  Dissolved  oxygen,  Supersaturation,  Fish 
passage. 

Identifiers:  Lower  Monumental  Dam,  Perforated 
bulkheads,  Modified  spillway,  Nitrogen  content, 
Flow  deflector,  Chinook  Salmon,  Fingerlings, 
1972. 

Perforated  bulkheads  were  installed  in  intakes  of 
empty  turbine  bays  of  dams  in  the  lower  river. 
Deflectors  were  installed  in  the  spillway  area  to 
change  the  direction  of  spilling  water  from  plung- 
ing to  horizontal.  Tests  with  chinook  salmon  sug- 
gest that  survival  was  much  higher  through  the 
flow  deflector  than  through  the  perforated  bulk- 
head and  associated  water  passage.  (Katz) 
W77-04406 


DATA  TO  SUBSTANTIATE  THE  PERMISSIBLE 

CONCENTRATION  OF  FENURON  IN  WATER 

BODIES,  (IN  RUSSIAN), 

Kirgiz       Research       Inst.       of       Epidemiology, 

Microbiology  and  Hygiene,  Frunze  (USSR). 

For  primary  bibliographic  entry  see  Field  5  A. 

W77-04407 


DISSOLVED     GAS     DATA      REPORT,      1974, 
COLUMBIA  AND  LOWER  SNAKE  RIVERS, 

Army    Engineer   Div.    North    Pacific,    Portland, 

Oreg. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04408 


PATHOLOGY  OF  ACUTE  AND  CHRONIC  EX- 
POSURE OF  SALMONID  FISHES  TO  SUPER- 
SATURATED WATER, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Veterinary 

Medicine. 

R.  K.  Stroud,  G.  R.  Bouck,  and  A.  V.  Nebeker. 

Chemistry  and  Physics  of  Aqueous  Gas  Solutions, 

1975,  p.  435-449,  8  fig.,  26  ref. 

Descriptors:  Freshwater  fishes,  "Nitrogen,  Ox- 
ygen, "Animal  pathology,  Gases,  Atmospheric 
pressure,  Atmosphere,  Environmental  effects, 
Fish  eggs,  Fish  hatcheries,  Fish  kills.  Toxicity, 
Mortality,  Supersaturation,  Salmon, 

"Physiological  ecology. 

Identifiers:  Lesions,  "Gas  bubble  disease,  Symp- 
toms of  gas  bubble  disease,  Fish  pathology,  En- 
vironmental syndrome,  Gas  embolisms,  Fish  fry, 
Gas  supersaturation,  Blindness,  Adult  Chinook 
Salmon. 

Gas  Bubble  Disease  (GBD)  is  an  environmentally 
caused  syndrome  occurring  in  fish.  The  signs  and 
lesions  observed  in  salmonid  fish  suffering  from 
GBD  result  of  the  formation  of  macroscopic  gas 
emboli  within  the  circulatory  system,  emphysema 
of  the  tissue  and  tympanites  of  the  swim  bladder. 
Many  factors  influence  the  development  of  le- 
sions. Excess  gas  accumulation  with  the  yolk  sac 
and  swim  bladder  of  newly  hatched  fry  resulted  in 
abnormal  buoyancy.  Death  of  salmonids  exposed 
to  acute  levels  of  supersaturation  was  caused  by 
accumulations  of  gas  emboli  in  the  circulatory 
system.  Emphysema  of  the  fins,  opercula,  gill 
arches,  body  surface,  eye  sockets,  muscle  and 
roof  of  mouth  result  from  more  chronic  exposure 
to  gas  supersaturation.  Excess  gas  in  the  choroid 
plexus  resulted  in  blindness  in  adult  chinook  sal- 
mon. Fungus  and  bacterial  pathogens  invaded  tis- 
sue devitalized  by  emphysema.  (Katz) 
W77-04409 


f,AS  BUBBLE  DISEASE  IN  Hi  V  Ol   (  HA> 
(  ATTOH(U  TALURUSPUNi  IATUS), 

Texas  A  and  M  Univ  .  College  SlatMN^H 

Veterinary  Microbiology. 

D.  Jones,  and  D.  H   I-ewis 

The  Progressive  Fish  Cultunst,  Vol.  3tCH 

ry,  1976,  p.  41    I  fig 

Descriptors:    "Fish    disease,    AnimaJ    pathc 
"Fresh  water  fish  >  ish  hatcft^H 

farming,      Fish      physiology,      *  Supersatun 
Gases,  "Channel  catfish,  "MortaJitic     I  ish  k 
Identifiers:   Hyperaeration,  Cham. 
Loss  of  equilibrium,  "Gas  bubble  disease. 

Gas  bubble  disease  was  observed  in  channc 
fish  fry  being  maintained  in  intensively  at 
water  at  22-25C.  (Katz) 
W77 -04410 


LOWER    COLUMBIA     AND    LOWER    Sf 

RIVERS,    NITROGEN    (GAS)    SL'PERSAT 

TION  AND  RELATED  DATA,  ANALYSIS 

INTERPRETATION, 

Army    Engineer    Div.    North    Pacific,   Por 

Oreg. 

P.  E.  Boyer. 

Contract  No.  DACW-57-74-C-0146  and  DAC 

75-C-0055,  March,  1974,  93  p,  7  appendici 

tab.,  36 fig. 

Descriptors:  "Salmon,  "Columbia  River,  1 
say,  "Mortalities,  "Supersaturation, 
passage,  On-site  data  collections,  "Dams, 
sites,  Hydraulic  design,  Hydraulic  structures 
migration,  Analytical  techniques,  Water  qi 
Bioassays,  Review. 

Identifiers:  "Lower  Snake  River,  LowerCol 
River. 

The  report  and  the  seven  major  appendices 
marizes  the  available  data  regarding  the  disi 
gas  in  the  Corps  of  Engineers  reservoirs 
Lower  Columbia  and  Lower  Snake  Rivei 
eluded  is  a  summary  of  knowledge  regardi 
occurrence  of  nitrogen  supersaturation,  ap| 
to  solutions  of  the  problem,  dissolved  ni 
prediction  methods,  bioassay  research,  s 
fingerling  releases  and  adult  fish  returns 
W77-04412) 
W77-04411 


THE  EFFECTS  OF  GAS  SUPERSATUR/ 
ON  COLUMBIA  RIVER  FISH  RUNS  -  A 
DIXG, 

Army    Engineer    Div.    North    Pacific,   Po 

Oreg. 

W.  C.  Marshall. 

In:   Lower  Columbia  and  Lower  Snake  1 

Nitrogen  (gas)  supersaturation  and  relate* 

Contract  No.  DACW-57-74-C-0146  and  D 

57-75-C-0055,  March,  1974,  16  p,  8  fig. 

Descriptors:  "Salmon,  "Columbia  River,  N 
ties,  "Supersaturation,  "Fish  passage,  ' 
Dam  sites,  Fish,  "Fish  migration,  Water  c 
Fisheries,  "Commercial  fish,  Fish  handling 
ties,  Rainbow  trout,  Fish  populations,  & 
salmon,  Chinook  salmon. 
Identifiers:  Coho  salmon,  Shad,  Fish  count! 

An  attempt  was  made  to  determine  if  fish  a 
formation  would  allow  an  estimate  of  the 
fish  caused  directly  or  indirectly  by  gas  sup 
ration.  The  estimated  number  of  adult  fish 
ing  to  the  Columbia  River  each  year  since  1' 
been  plotted  and  the  trend  establish^ 
number  of  hatchery  releases  have  been  plol 
each  available  year.  (See  also  W77-044U)(I 
W77 -04412 

GAS  BUBBLE  DISEASE,  PROCEEDING! 
WORKSHOP         HELD         AT         RICH 
WASHINGTON,  OCT.  8-9,  1974. 
Battelle-Pacific  Northwest  Labs,  Richland, 
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Jored  by  Battelle,  Pacific  Northwest 
i  ries  and  U.S.  Atomic  Energy  Comm. 
Ul  Information  Center,  Office  of  Public 
sEnergy  Research  and  Development  Ad- 
Jon,  Report  CONF-741033,  1976,  123  p. 
:  keisen  and  M.  J.  Schneider,  eds. 

!>rs:  Temperature,  *Animal  physiology, 
Trout,  'Environment,  *Gases,  Water  pol- 
ish water.  Sea  water,  *Supersaturation, 
•Nitrogen,  Oxygen,  Methodology, 
lants,  Monitoring,  Behavior,  Bullheads. 
s:  Gas  bubble  disease,  Fish  pathology, 
nental  syndrome,  Gas  embolism,  Steel- 
it,  Black  bullhead,  Blood  clotting. 

mgs  of  a  symposium  regarding  the  biologi- 
Dther  environmental  effects  of  dissolved 
■saturation  in  the  marine  environment  are 
1  Most  of  the  papers  discuss  gas  bubble 
)f  fish  exposed  to  supersaturated  gases. 
MM414  thru  W77-04436)  (Katz) 
13 


S  OF  LONG  TERM  EXPOSURE  TO  SU- 

URATION       OF       DISSOLVED       AT- 

ERIC  GASES  ON  JUVENILE  CHINOOK 

V  AND  STEELHEAD  TROUT  IN  DEEP 

ALLOW  TEST  TANKS, 

Marine  Fisheries  Service,  Seattle,  Wash. 

wley,  M.  Schiewe,  and  B.  Monk. 

Jubble  Disease,  Fickeisen,  D.  H.  and  M.  J. 

:r,  Eds.,  Report  CONF-741033,  1976.  p.  1- 

,10fig.,20ref. 

ors:  Salmon,  Trout,  ""Laboratory 
,  Methodology,  Bioassay,  Mortality, 
Uuration,  *Gases,  Water  pollution, 
physiology,  Environment,  Fishkills, 
ter.  Behavior,  Depth,  Rainbow  trout, 
rs:  Gas  bubble  disease,  Long  term  expo- 
issolved  atmospheric  gases,  Fall  chinook 
Lethal  effects. 

n  in  shallow  (0.25  m)  and  deep  (2.5  m) 
ith  dissolved  atmospheric  gas  concentra- 
ting from  100  to  127%  of  saturation  in 
IOC  were  conducted  to  determine  the 
id  sublethal  effects  on  juvenile  fall  chin- 
:orhynchus  tschawytscha  and  steelhead 
Imo  gairdneri.  Juvenile  fall  chinook  (38.7 
nm)  were  much  more  resistant  to  super- 
n  than  juvenile  steelhead  (164  to  196  mm). 

tested  in  the  shallow  tanks  at  120%  of  su- 
ation  incurred  50%  mortality  after  22 
lereas  steelhead  tested  at  the  same  level 

50%  mortality  in  30  hr.  Gas  bubble  dis- 
is  were  noted  on  mortalities  and  on  live 
>les  taken  every  28  days.  Vertical  distribu- 
ioth  chinook  and  steelhead  groups  in  the 
ks  appeared  to  compensate  for  about  10% 
o  15%,  respectively,  of  effective  super- 
n.  Average  depths  of  the  fish  tested  in 
ks  increased  with  increased  gas  concen- 
iignificant  differences  in  growth  and  con- 
dor were  not  found  between  stressed  and 
ish  during  the  test  period.  (See  also  W77- 
Catz) 
14 


JPERSATURATION    RESEARCH,    NA- 
MARINE      FISHERIES      SERVICE 
»TT  FACILITY  - 1971  TO  1974, 

Marine  Fisheries  Service,  Seattle,  Wash, 
nental  Conservation  Div. 
ihm,  B.  McConnell,  and  G.  R.  Snyder. 
Jubble  Disease,  Fickeisen,  D.H.  and  M.  J. 
:r,  Eds,  Report  CONF-741033,  1976,  p  1 1- 
,7fig.,6ref. 

ors:  Water  quality,  ""On-site  laboratories, 
tests,  Oregon,  Supersaturation,  Bioas- 
'rtalities,  Behavior,  Monitoring,  Research 
(it,  Research  facility,  Salmon,  Laboratory 
,    Gases,    "Vertical    migration,    Animal 


Identifiers:  Prescott(Ore),  National  Marine  Fishe- 
ries Service,  Longterm  exposures,  Dissolved  at- 
mospheric gases,  Detection  of  N2,  Avoidance  of 
N2,  Gas  equilibration  characteristics. 

In  1969  the  NMFS  constructed  a  field  facility  for 
'on-site'  environmental  testing.  The  facility  is 
housed  on  two  1 10  x  32  foot  barges  moored  on  the 
Columbia  River  near  Prescott,  Oregon  (RM  72). 
Research  on  the  effects  of  nitrogen  supersatura- 
tion was  begun  in  1971.  Survival  is  better  in  the 
1.5-m  deep  tanks  than  in  1-m  deep  tanks.  Results 
of  tests  done  in  'shallow'  test  tanks  are  not 
representative  of  what  might  occur  in  the  river,  as 
fish  are  not  restricted  to  'shallow'  depths.  Inter- 
mittent exposure  to  high  (130,  120,  and  1 10%)  and 
equilibrated  (110%)  levels  of  N2  saturation 
generally  enhanced  test  fish  survival  over  that 
recorded  for  fish  held  in  constant  high  levels. 
Preliminary  tests  indicate  that  the  fish  are  not  able 
to  detect  and  avoid  lethal  conditions  of  supersatu- 
ration. Dissolved  gas  levels  have  been  monitored 
at  Prescott  since  1971.  (See  also  W77-04413) 
(Katz) 
W77-04415 


EQUIPMENT  AND  TECHNIQUES  FOR  MONI- 
TORING THE  VERTICAL  DISTRIBUTION  OF 
FISH  IN  SHALLOW  WATER, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 

Marine,  Fish  and  Shellfish  Div. 

W.  Marshall. 

In:  Gas  Bubble  Disease,  Fickeisen,  D.H.  and  M.J. 

Schneider,  Eds.,  Report  CONF-741033,  1976,  p. 

20-23, 10 fig.,  2  ref. 

Descriptors:  ""Methodology,  Distance, 

""Distribution,  Freshwater,  ""Monitoring, 

""Behavior,  Vertical  migration,  ""Columbia  River, 
Salmon,  Trout,  Research  equipment,  Sampling, 
Laboratory  equipment,  Laboratory  tests. 
Identifiers:  Recording  echo  sounder,  Fish  depth 
distribution,  Lower  Columbia  River. 

A  recording  echo  sounder  was  modified  to  scan 
multiple  custom  transducers  to  record  to  depth 
distribution  of  fishes.  The  system  has  been  used  in 
tanks  as  well  as  the  Columbia  River  and  eliminates 
the  objections  that  other  sampling  methods  in- 
fluence depth  distribution.  (See  also  W77-04413) 
(Katz) 
W77-04416 


DISSOLVED  GAS  SUPERSATURATION:  LIVE 
CAGE  BIOASSAYS  OF  ROCK  ISLAND  DAM, 
WASHINGTON, 

Parametrix,  Inc.,  Bellevue,  Wash.  Environmental 

Services  Section. 

D.  E.  Weitkamp. 

In:  Gas  Bubble  Diseases,  Fickeisen,  D.H.  and  M. 

J.  Schneider,  Eds.  Report  CONF-741033,  1976,  p. 

24-36,  3  tab.,  13  fig.,  9  ref. 

Descriptors:  ""On-site  investigation,  ""On-site 
laboratories,  "On-site  test,  ""Bioassay,  Salmon, 
Freshwater,  Mortality,  Environmental  effects,  Su- 
persaturation, Columbia  River,  Methodology, 
Laboratory  equipment,  ""Behavior,  Animal 
physiology,  Pathology,  Nitrogen,  Gases. 
Identifiers:  Vertical  distribution,  Cumulative  mor- 
talities, Rock  Island  Dam,  Dissolved  oxygen,  In- 
termittent exposure,  Juvenile  chinook,  Exopthal- 
mia,  Hemorrhaging,  Fish  pathology. 

Three  live  cage  bioassays  using  juvenile  chinook 
salmon  (o.  tshawytscha)  were  conducted  in  super- 
saturated Columbia  River  water  at  the  Rock  Island 
Dam  forebay.  The  tests  of  10  and  20  days'  duration 
utilized  volition,  specific  depth,  and  intermittent 
exposure  cages  which  were  suspended  between 
the  surface  and  a  depth  of  4  m.  The  volition  cages 
extended  from  the  surface  to  depths  of  2,  3,  and  4 
m.  The  four  specific  depth  cages  were  1  m  deep 
cages  suspended  at  1  m  intervals  between  the  sur- 
face and  a  depth  of  4  m.  Intermittent  exposures 
were  achieved  by  raising  and  lowering  three  1  m 


deep  cages  in  the  water  column  daily  to  change  the 
actual  level  of  supersaturation  experienced  by  the 
test  fish.  A  total  dissolved  gas  supersaturation  of 
about  120%  in  the  reservoir  water,  significant  mor- 
talities were  encountered  only  in  fish  held  within  1 
m  of  the  surface.  Fish  held  within  2  m  of  the 
water's  surface  for  a  period  of  16  hr  per  day  suf- 
fered significant  mortalities  only  when  the  super- 
saturation  rose  to  about  125%  and  above.  The  ef- 
fects of  supersaturations  above  about  125%  ap- 
pear to  be  much  greater  than  supersaturations 
below  this  level.  Fish  allowed  to  seek  the  depth  of 
their  choice  in  th  4  m  deep  volition  cage  did  not 
suffer  mortalities  at  saturations  of  119%  and 
128%,  although  some  developed  gas  bubble  dis- 
ease lesions.  Most  fish  showing  slight  to  severe  gas 
bubble  disease  lesions  were  able  to  recover  when 
placed  at  a  depth  of  3  to  4  m  in  the  supersaturated 
water.  (See  also  W77-0441 3)  (Katz) 
W77-04417 


SUPERSATURATION  AND  FISHERY  OBSER- 
VATIONS IN  SELECTED  ALPINE  OREGON 
STREAM, 

CorvaUis   Environmental   Research   Lab.,    Oreg. 

Western  Fish  Toxicology  Station. 

G.  R.  Bouck. 

In:  Gas  Bubble  Disease,  Fickeisen,  D.H.  and  M.J. 

Schneider,  Eds.  Report  CONF-741033,   1976,  p. 

37-40,  1  tab.,  1  fig. 

Descriptors:  ""Supersaturation,  "On-site-investiga- 
tions,  ""Freshwater,  Mortality,  Environmental  ef- 
fects, Water  quality,  ""Oregon,  ""Springs,  Oxygen, 
Nitrogen,  Gases,  Trout,  Invertebrates,  Tempera- 
ture. 

Identifiers:  Alpine  Stream(Ore),  Klamath 
Basin(Ore),  Total  dissolved  gas  pressure,  Natural 
supersaturation. 

Several  Alpine  Oregon  streams  were  sampled  and 
found  to  contain  excess  levels  of  dissolved  gas 
tension.  Effects  of  this  naturally  supersaturated 
water  on  hatchery  operations  and  results  of  sam- 
pling of  natural  populations  of  aquatic  organisms 
are  presented.  (See  also  W77-04413)  (Katz) 
W77-04418 


SOME  EFFECTS  OF  EXCESS  DISSOLVED  GAS 
ON  SQUAWFISH,  PTYCHOCHEILUS 

OREGONENSIS  (RICHARDSON), 

National  Marine  Fisheries  Service,  Seattle,  Wash. 

W.  W.  Bentley,  E.  M.  Dawley ,  and  T.  W. 

Newcomb. 

In:  Gas  Bubble  Disease,  Fickeisen,  D.H.  and  M.J. 

Schneider,  Eds.  Report  CONF-741033,   1976,  p. 

41-46,  4  tab.,  6  fig.,  10  ref. 

Descriptors:  ""Supersaturation,  "Freshwater  fish, 
"Mortalities,  Bioassays,  "Environmental  effects, 
Water  quality,  Gases,  Oxygen,  Nitrogen,  Toxici- 
ty, Laboratory  tests,  "Animal  physiology, 
Behavior,  Food  habits,  Predation,  Juvenile  fish, 
Migration,  On-site-observation. 
Identifiers:  "Squawfish,  Snake  River,  Gas  bubble 
disease,  Shallow  tank  bioassays,  Tolerance  levels, 
Resistance  times,  Gas  concentration,  Ptychochu- 
lus  Oregonensis. 

In  the  spring  of  1974,  large  numbers  of  squawfish 
were  encountered  in  the  Sanke  River  between 
Lower  Monumental  and  Little  Goose  Dams. 
Squawfish  exhibited  gas  bubble  disease  symptoms 
within  1  week  after  the  onset  of  125  to  135%  satu- 
ration. A  12-day  bioassay  in  shallow  tanks  to 
determine  tolerance  levels  and  resistance  times  at 
various  gas  concentrations  was  conducted.  We 
found  squawfish  to  be  similar  to  juvenile  salmon 
and  steelhead  trout  in  their  resistance  to  super- 
saturated concentrations  of  dissolved  gas.  Feeding 
response  changed  after  stress  to  high  concentra- 
tions of  dissolved  gas.  Average  daily  food  con- 
sumption of  test  groups  decreased  with  increased 
supersaturation.  Squawfish  captured  in  the  field 
during  periods  of  high  supersaturation  were  less 
abundant  and  only  a  small  portion  of  them  had 
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been  feeding  compared  with  survey  results  taken 
during  lower  supersaturation.  Nitrogen  supersatu- 
ration  could  be  an  important  factor  in  assessing  the 
effects  of  predation  on  juvenile  salmonid  migrants 
in  the  Columbia  River  system.  (See  also  W77- 
04413)(Katz) 
W77-04419 


RESPONSES  OF  COHO  SALMON 

(ONCORHYNCHUS  KISUTCH)  TO  SUPER- 
SATURATION  AT  ONE  ATMOSPHERE, 

Washington   Univ.,   Seattle.   Fisheries   Research 

Inst.  _    .  . 

D.  Beyer,  B.  G.  D'Aoust,  and  L.  Smith. 

In-  Gas  Bubble  Disease,  Fickeisen,  D.  H.  and  M.  J. 

Schneider,  Eds.,  Report  CONF-741033,  1976,  p. 

47-50,1  tab.,3fig.,4ref. 

Descriptors:  *Salmon,  *Supersaturation,  Fresh- 
water fish,  Mortalities,  'Animal  physiology, 
Bioassays,  Environmental  effects,  Laboratory 
animals,  Water  quality,  'Gases,  Oxygen, 
Nitrogen,  *Bubbles,  Methodology,  Laboratory 
equipment. 

Identifiers:  *Coho  Salmon,  Gas  bubble  disease, 
Pressure  chamber,  Decompression,  Acute  exter- 
nal supersaturation,  Bubble  formation. 

While  saturation  limits  of  110-120%  have  been 
established  as  minimum  lethal  levels,  mortalities 
may  not  be  entirely  related  to  gas  saturation  or 
desaturation  rates.  To  compare  maximum  satura- 
tion times  and  capacities  for  inert  gas  with  bubble 
formation,  groups  of  small  coho  salmon  (60-100 
mm)  were  exposed  to  supersaturations  that  were 
induced  either  internally  (by  decompression)  or 
externally    (by    placing    fish    in    supersaturated 
water).  A  minimum  of  1  hr  at  depth  was  required 
to  obtain  maximum  lethality  from  decompression. 
Assuming  maximum  lethality  was  associated  with 
maximum  gas  absorbed  for  any  given  gas  pres- 
sure, saturation  was  completed  within  60  to  90 
min.  Thus,  the  well-documented  lethal  times  of  24 
hr  or  more  for  an  over-saturation  of  122%  of  1  atm 
(Meekin  and  Turner,  1974)  indicate  a  time  lag  in 
achieving  maximum  effect  which  cannot  be  re- 
lated to  gas  saturation  or  desaturation  rates.  The 
external  supersaturations  showed  that  250  to  500% 
total  gas  pressure  would  result  in  complete  mor- 
tality in  10  to  30  min.  (See  also  W77-04413)  (Katz) 
W77-04420 

EFFECTS  OF  GAS  SUPERSATURATED  WATER 
ON  FRESHWATER  AQUATIC  INVER- 
TEBRATES, 

Corvallis    Environmental   Research   Lab.,    Ureg. 

Western  Fish  Toxicology  Station. 

A.  V.  Nebeker,  D.  G.  Steven,  and  J.  R.  Brett. 

In  Gas  Bubble  Disease,  Fickeisen,  D.  H.  and  M.  J. 

Schneider,  Eds.,  Report  CONF-741033,  1976,  p. 

51-65,  8  tab.,  13  fig.,  20ref. 

Descriptors:  *Supersaturation,  Gases, 

♦Invertebrates,  *Daphnia,  Trout,  Insects, 
*Aquatic  insects,  "Crayfish,  Crustaceans,  Toxici- 
ty, Mortality,  Bioassay,  Bubbles,  Laboratory 
animals,  Laboratory  equipment,  Laboratory  tests, 
•Benthic  fauna,  *Stoneflies,  Environmental  ef- 
fects, Animal  physiology,  Rainbow  trout. 
Identifiers:  Acroneuria,  Pteronarcys, 

Pacifastacus,  Salmo,  Insect  tolerance. 

Tests  with  the  stoneflies  Acroneuria  californica, 
Acroneuria  pacifica,  and  Pteronarcys  californica; 
Daphnia  magna;  crayfish  (Pacifastacus  lemuscu- 
lus);  and  young  steelhead  trout  (Salmo  gairdnen) 
were  conducted  to  determine  the  sensitivity  of 
freshwatei  insects,  Crustacea,  and  fish  to  gas  su- 
persaturated water.  Stoneflies  and  crayfish  were 
tolerant  to  supersaturation  levels,  (125%)  that 
killed  trout;  however,  survival  was  similar  in 
Daphnia  and  trout.  Crayfish  died  at  150%  and 
140%;  some  deaths  and  sublethal  signs  occurred  at 
130%.  Stoneflies  were  immobilized  at  135%  and 
exhibited  buoyancy  problems  at  125%,  but  were 
unaffected  at  115%.  Daphnia  were  killed  at  120% 


and  exhibited  partial  mortality  at  115%,  air  in  the 
gut  caused  food  blockage  and  subsequent  starva- 
tion. Bubbles  were  observed  in  body  fluid  and  tis- 
sues, and  general  body  distention  occurred  before 
death  in  Daphnia,  crayfish  and  stoneflies  The 
open  circulatory  system  of  invertebrates,  relative- 
ly simple  compared  to  fish,  appeared  to  be  the 
main  reason  for  the  greater  tolerance  of  insects 
and  crustacea  to  gas  bubble  disease.  They  do  not 
have  the  complex  capillary  blood  vessel  system  of 
fish  which  is  rapidly  blocked  by  bubbles,  or  em- 
boli, that  form  in  the  blood.  (See  also  W77-04413) 
(Katz) 
W77-04421 

A  STUDY  OF  THE  PATHOGENESIS  OF  GAS 
BUBBLE  DISEASE  IN  STEELHEAD  TROUT 
(SALMO  G AIRDNERI), 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Veterinary 

Medicine. 

R.  K.  Stroud,  and  A.  V.  Nebeker. 

In-  Gas  Bubble  Disease,  Fickeisen,  D.  H.  and  M.  J. 

Schneider,  Eds.,  Report  CONF-741033,  1976,  p. 

66-71,  3  tab.,  1  fig.,  16ref. 

Descriptors:  'Supersaturation,  *Gases,  Trout, 
Bioassay,  Laboratory  animals,  'Animal  physiolo- 
gy, *Animal  pathology.  Mortality,  Behavior, 
Water  quality,  *Fish  diseases,  Laboratory  tests, 
♦Bubbles,  Environmental  effects,  Rainbow  trout. 
Identifiers:  Supersaturated  water,  Necropsy,  Gas 
emboli,  Emphysema  of  fins,  Opercular 
emphysema,  Exopthalmia,  Hemorrhaging, 
Hemostasis,  Cascading  bubble  effect,  'Gas  bub- 
ble disease. 

Steelhead  trout  were  exposed  to  supersaturated 
water  and  randomly  removed  for  necropsy  at 
predetermined  intervals.  Lesions  included 
emphysema  of  fins  and  opercular,  gas  emboli,  ex- 
opthalmia, and  hemorrhaging.  The  hypothesis  that 
death  from  gas  bubble  disease  is  due  to  hemostasis 
due  to  blockage  of  blood  flow  by  emboli  was  sup- 
ported by  the  necropsy  results.  A  'cascading  bub- 
ble effect'  is  described  to  explain  bubble  forma- 
tion. (See  also  W77-04413)  (Katz) 
W77-04422 

EFFECT  OF  TEMPERATURE  ON  TOLERANCE 
TO  DISSOLVED  GAS  SUPERSATURATION  OF 
BLACK  BULLHEAD,  ICTALURUS  MELAS, 

Battelle-Pacific      Northwest      Labs.,      Richland, 

Wash.  Ecosystems  Dept. 

D.  H.  Fickeisen,  J.  C.  Montgomery,  and  R.  W. 

Hart,  Jr. 

In-  Gas  Bubble  Disease,  Fickeisen,  D.H.  and  M.J. 

Schneider,  Eds.  Report  CONF-741033,   1976,  p. 

72-74,  5  fig.,  3  ref. 

Descriptors:  'Supersaturation,  'Gases,  Fresh- 
water fish,  Bioassay,  Laboratory  animals, 
'Animal  physiology,  Mortality,  Bioassays,  Water 
quality,  Laboratory  tests,  Bubbles,  Catfishes, 
Bullheads,  Statistical  methods,  Temperature, 
'Thermal  pollution,  'Columbia  River. 
Identifiers:  'Black  Bullhead,  'Dissolved  gas  su- 
persaturation, Supersaturation  tolerance,  Statisti- 
cal analysis,  Gas  bubble  disease. 

Black  bullhead,  Ictalurus  melas,  were  acclimated 
to  8,  12,  16  and  20C  in  Columbia  River  water,  and 
were  tested  at  each  of  the  acclimation  tempera- 
tures to  determine  acute  tolerance  to  dissolved  at- 
mospheric gas  tensions  in  excess  of  equilibrium 
saturation.  The  data  were  subjected  to  probit  anal- 
ysis and  mean  96-hr  TL50  values  were  126.7%  of 
equilibrium  saturation  at  8C,  125.1%  at  12C, 
123.8%  at  16C,  and  124.4%  at  20C,  indicating  a 
slightly  elevated  tolerance  at  the  lowest  test  tem- 
perature. These  values,  while  indicating  a  statisti- 
cally significant  difference  in  tolerance,  do  not  in- 
dicate an  ecologically  significant  effect  of  tem- 
perature on  acute  tolerance  of  black  bullhead  in 
the  range  of  temperatures  tested.  (See  also  W77- 
0441 3)  (Katz) 
W77-04423 


(.AS  BUBBLE  DISEASE  MORTALITY  OI  a; 

I.AM  If    MENHADEN,  BRKVOOKJIA  TYRAf 

MS,     AT      A     COASTAL     M  (  I.KA*     HOWE 

PLANT, 

Boston  Kdison  Co.,  Mass.   Nuclear  hnginetm 

Dept 

K  A   Marcello,  Jr.,  and  R.  B  hairbar.ks 

In  Gas  Bubble  Disease,  Fickeisen    IJ  H   and  M 

Schneider,  Eds.,  Report  CONI- -741033,  1976, 

75-80,  1  tab.,  2  fig.,  16  ref. 

Descriptors:  'Marine  fish,  'Animal  patholog 
'Animal  physiology,  Massachusetts,  Atlan 
Ocean,  'Atlantic  menhaden,  *  Supersaturate 
Bioassay,  Mortality,  Laboratory  tests,  NtlfOfE 
Dissolved  oxygen,  Temperature,  Methodolof 
Toxicity,  Power  plants.  Nuclear  power  plant*. 
Identifiers:  Brevoortia  tyrannus,  'Gas  bubbkd 
ease,  Gas  bubble  disease  mortality,  SubcuUnec 
emphysema. 

A  substantial  mortality  of  Atlantic  menhad. 
Brevoortia  tyrannus,  occurred  in  the  dischai 
channel  and  discharge  plume  area  of  the  Bo* 
Edison  Company's  Pilgrim  Nuclear  Power  Stat 
Unit  1  during  the  period  April  8  through  April 
1973.  Gas  bubble  disease  was  implicated  at 
cause  of  their  death.  Measurements  of  diuoh 
gas  concentration  of  the  station's  intake  ; 
discharge  water  during  this  fish  mortality 
presented.  Observations  on  the  behavior  : 
results  of  the  pathological  examination  of  IE 
haden  afflicted  with  gas  embolism  are  discuii 
(See  also  W77-04413)  (Katz) 
W77-04424 


OBSERVATIONS  ON  THE  EFFECTS  OF  ( 
EMBOLISM  IN  CAPTURED  ADULT  M 
HADEN, 

New  England  Aquarium,  Boston,  Mass. 

A.  Clay,  A.  Barker,  S.  Testaverde,  R.  Marcello 

and  G.  C.  McLeod. 

In-  Gas  Bubble  Disease,  Fickeisen,  D.  H.  and! 

Schneider,  Eds.,  Report  CONF-741033,  W 

81-84,  1  tab,  3  fig,  4  ref. 

Descriptors:  Marine  fish,  'Animal  pathol 
'Animal  physiology,  Massachusetts,  'Atli 
menhaden,  'Supersaturation,  Gases,  Bioas 
•Mortalities,  Laboratory  tests,  Nitrogen,  To 
ty,  Temperature,  Thermal  pollution,  SaB 
Methodology. 

Identifiers:  Adult  menhaden,  Power  planl 
fluents,  Gas  embolism,  Gas  bubble  disease, 
England  Aquarium,  Histological  indices,  Gas 
ble  disease  etiology. 

The  problems  of  entrapped  fish  in  effluent  j 
of  power  plants  prompted  a  study  of  the  par 
ters  that  induce  gas  embolism  in  adult  menh; 
Adult  menhaden  were  captured  by  purse  seuu 
early  summer  on  route  to  the  warmer  headw 
of  Boston  Harbor  and  maintained  in  tanks  i 
New  England  Aquarium.  Supersaturation  o 
waters  in  experimental  tanks  was  deliberate 
duced  and  the  behavior  and  certain  histologic 
dices  studied  at  a  range  of  temperature,  sal 
and  supersaturation.  (See  also  W77-04413MK 
W77-04425 

GAS  BUBBLE  DISEASE  OF  SALMO! 
VARIATION  IN  OXYGEN  NITROGEN  R 
WITH  CONSTANT  TOTAL  GAS  PRESSUR 

National  Marine  Fisheries  Service,  Seattle, 
Coastal  Zone  and  Estuarine  Studies  Div. 
R   R   Ruckcr 

In-  Gas  Bubble  Disease,  Fickeisen,  D.  H.  anc 
Schneider,  Eds.,  Report  CONF-741033,  1! 
85-88,  3  tab,  3  fig,  4  ref. 

Descriptors:  'Salmon,  'Dissolved  oi 
'Nitrogen,  Supersaturation,  Bioassays,  Moi 
Laboratory  tests.  Methodology,  Water  prop 
Environmental  effects,  'Water  pollution  el 
Gases,  'Animal  pathology,  Lethal  bmit. 
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iers:  *Coho  salmon,  *Gas  bubble  disease, 
i-Nitrogen  ratio,  Total  gas  pressures,  Sal- 
lgerlings,  Lethal  effect,  Mortality  rate. 

ialmon  fingerlings  were  subjected  to  a  total 
pssure  of  119%  at  13.6C  with  the  02/N2 
u,  from  50%/138%  to  229%/90%.  The  small 
|8  to  6  cm)  were  the  most  resistant  and  the 
(fish  (8  to  10  cm)  the  least  resistant  to  gas 
disease  at  the  gas  concentrations  used.  A 
decrease  in  lethal  effect  of  individual  ratios 
to  N2  occurred  between  159%  02/109%  N2 
B%  02/105%  N2  at  the  same  total  gas  pres- 
19%).  (See  also\V77-04413)  (Katz) 
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T    OF     GAS    BUBBLE     DISEASE     ON 
L    LINE    FUNCTION    IN    JUVENILE 
HEAD  TROUT, 

al  Marine  Fisheries  Service,  Seattle,  Wash. 
>chiewe,  and  D.  D.  Weber. 
;  Bubble  Disease,  Fickeisen,  D.  H.  and  M.  J. 
der,  Eds.,  Report  CONF-741033,   1976    p 
5  fig,  12  ref. 

rtors:  *Animal  physiology,  *Animal 
>gy,  Trout,  *Rainbow  trout, 

saturation,  Gases,  Oxygen,  Dissolved  ox- 
Gases,  *Behavior,  Bioassay,  Mortality, 
tory  animals. 

iers:  Juvenile  trout,  *Gas  bubble  disease, 
line  function,  Lateral  line  response,  Elec- 
iiological  monitoring,  Sublethal  effects. 

^lateral  line  response  of  juvenile  steelhead 
Salmo  gairdneri,  to  a  standardized  test  of 
was  compared  with  the  response  of  fish  af- 
sy  gas  bubble  disease.  Electrophysiological 
ring  of  individual  afferent  nerve  fibers 
I  that  as  gas  emboli  formed  in  the  scale 
l  of  the  trunk  lateral  line  of  stressed  fish, 
ility  to  respond  to  stimuli  was  either 
hed  or  completely  disappeared.  Further 
demonstrated  that  this  sensory  loss  is 
)le  and  that  upon  return  to  equilibrated 
accompanied  by  the  disappearance  of  the 
boli,  normal  function  was  regained.  This 
al  effect  of  gas  bubble  disease  on  the  lateral 
sory  system  may  be  an  important  element 
iting  to  indirect  mortality.  (See  also  W77- 
Katz) 
427 


rs  OF  STRESS  ON  SALMONID  BLOOD 
ING  MECHANISMS, 

gton  Univ.,  Seattle.  Coll.  of  Fisheries, 
las,  L.  Smith,  and  B.  G.  D'Aoust. 
Bubble  Disease,  Fickeisen,  D.  H.  and  M  J 
er,  Eds.,  Report  CONF-741033,   1976,  p 
fig,  4  ref. 

tors:  *Animal  pathology,  'Animal 
>gy,  Stress,  *Supersaturation, 

nmental  effects,  Freshwater  fish,  Salmon, 
Rainbow  trout,  Bubbles,  'Fish  disease, 
or,    Bioassay,    Mortalities,     Laboratory 

rs:  Blood  clotting,  Blood  clotting 
sms,  Blood  coagulation,  Times,  Thrombo- 
lematocnt,  Blood  plasma  glucose,  Red 
Us,  White  blood  cells,  Pacific  salmon. 

went  of  blood  clotting  functions  is  a 
factor  which  could  kill  fish  following 
suiting  from  exposure  to  supersaturation. 
examination  of  various  hematological 
:rs  in  rainbow  trout  which  were  subjected 
from  exercise,  blood  coagulation  times 
ind  to  decrease  to  45%  of  the  original  pre- 
ilues  within  a  half  hour  after  the  termina- 
te stress  period.  Thrombocyte  counts 
ind  to  increase  three-to  fourfold  in  the 
nod.  Hematocrits  and  blood  plasma  glu- 
3  rose  significantly  with  respect  to  the 
plied.  Red  blood  cell  and  white  blood  cell 
lowever,  did  not  increase  in  response  to 


the  stresser.  The  degree  of  responses  observed 
were  compared  between  members  of  a  wild  trout 
population  from  Chester  Morse,  Washington,  and 
hatchery-reared  Donaldson-strain  rainbow  trout. 
The  wild  strain  showed  a  more  rapid  return  to  pre- 
stress  conditions  than  the  hatchery-reared  trout. 
Based  on  very  preliminary  experiments,  the 
responses  of  the  clotting  mechanisms  in  Pacific 
salmon  are  similar  and  probably  change  even  more 
rapidly  then  in  the  rainbow  trout.  This  variability 
in  the  blood  coagulation  rate  is  proposed  as  a 
mechanism  to  avoid  disseminated  intravascular 
coagulation  (D.I.C)  in  the  poorly  perfused  muscles 
of  fish.  Experiments  in  this  are  continuing.  (See 
alsoW77-04413)(Katz) 
W77-04428 


CHANGES  IN  BLOOD  CHEMISTRY  OF  JU- 
VENDLE  STEELHEAD,  SALMO  GAJJ*DNERI 
FOLLOWING  SUBLETHAL  EXPOSURE  TO 
NITROGEN  SUPERSATURATION, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
T.  W.  Newcomb. 

In:  Gas  Bubble  Disease,  Fickeisen,  D.  H.  and  M.  J. 
Schneider,  Eds.,  Report  CONF-741033,  1976  p 
96-100,  1  fig,  36  ref. 

Descriptors:  'Nitrogen,  *Supersaturation,  Gases, 
*  Animal  physiology,  *  Animal  pathology,  Bioas- 
say, Environmental  effects,  Fish  disease,  Trout, 
*Rainbow  trout,  'Biochemistry,  Argon,  Chemical 
properties,  Bioassay. 

Identifiers:  Gas  bubble  disease,  Sublethal  concen- 
tration, 'Nitrogen  supersaturation. 

Groups  of  juvenile  steelhead  trout  (Salmo  gaird- 
neri) were  exposed  for  35  days  to  various  103,  105, 
110,  and  116%  sublethal  nitrogen  plus  argon  satu- 
rations. Pooled  serum  samples  were  analyzed  for 
Ca,  Na,  P04,  K,  CI,  albumin,  total  protein, 
cholesterol,  alkaline  phosphatase,  glucose,  urea, 
uric  acid,  total  bilirubin,  lactate  dehydrogenase, 
and  serum  glutamic  oxalacetic  transaminase.  An 
increase  in  serum  potassium  and  phosphate,  and  a 
decline  in  serum  albumin,  calcium,  cholesterol, 
total  protein  and  alkalinie  phosphatase  were  noted 
in  steelhead  exposed  to  116%  nitrogen,  (N2  +  Ar) 
saturation  (total  atmospheric  gas  saturation  1 10%). 
No  major  changes  in  blood  chemistry  were  ob- 
served at  nitrogen  saturations  of  1 10%  or  less  (See 
aIsoW77-04413)(Kaiz) 
W77-04429 


CONTINUOUS  MONITORING  OF  TOTAL  DIS- 
SOLVED GASES,  A  FEASIBILITY  STUDY, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  N.  H. 

T.  F.  Jenkins. 

In:  Gas  Bubble  Disease,  Fickeisen,  D.  H.  and  M.  J. 

Schneider,  Eds.,  Report  CONF-741033,   1976    p 

101-105,  6  fig,  7  ref. 

Descriptors:  'Monitoring,  'Supersaturation, 
'Water  analysis,  Gas  chromatography, 
'Methodology,  'On-site  studies,  Nitrogen,  Ox- 
ygen, 'Data  collections,  Measurement,  Laborato- 
ry equipment,  Gases. 

Identifiers:  Continuous  monitoring,  Total  dis- 
solved gases,  'Gas  bubble  disease. 

A  preliminary  investigation  was  undertaken  to 
determine  if  a  continuous  analyzer  could  be  con- 
figured to  monitor  dissolved  gases  in  natural 
waters.  A  three-component  system  was  desinged 
consisting  of  a  pumping  system,  a  continuous 
stripper,  and  detector.  Prototypes  of  the  first  two 
components  were  assembled  and  evaluated  under 
field  conditions.  Based  upon  these  results,  it  is 
possible  to  configure  an  unattended  near-continu- 
ous monitor  to  measure  total  dissolved  gas  con- 
centration in  natural  waters.  (See  also  W77-04413) 
(Katz) 
W77-04430 


AN  ELECTRONIC  MONITOR  FOR  TOTAL  DIS- 
SOLVED GAS  PRESSURE, 

Virginia  Mason  Research  Center,  Seattle,  Wash 
B.  G.  D'Aoust,  R.  White,  and  H.  Siebold. 
In:  Gas  Bubble  Disease,  Fickeisen,  D.  H.  and  M  J 
Schneider,  Eds.,  Report  CONF-741033,   1976    p 
106-1 10,  2  fig,  3  ref.  P 

Descriptors:  'Monitoring,  'Supersaturation, 
'Water  analysis,  'Methodology,  Gases,  Laborato- 
ry equipment,  Analytical  techniques,  Water  quali- 
ty, Water  analysis,  Testing,  Data  collection,  On- 
site-investigations. 

Identifiers:  'Electronic  monitoring,  'Dissolved 
gas  pressure,  Dissolved  gases,  Weiss  saturometer. 

The  environmental  and  biomedical  problem  of  su- 
persaturation of  dissolved  gas  and  the  research  re- 
lated to  it  has  produced  a  need  for  a  more  efficient 
means  of  measuring  and  monitoring  total  dissolved 
gas  pressure  than  those  now  in  use.  A  modification 
of  the  Weiss  saturometer  is  described  which 
equilibrates  within  8  min,  is  portable  and  can  be 
operated  remotely  in  a  recording  model.  The  basic 
unit  is  inexpensive,  easily  constructed  out  of 
available  components  and  allows  many  options  in 
design  so  that  such  units  can  be  custom-made  to 
specific  needs.  It  has  been  field-tested  and  is  cur- 
rently in  use.  (See  also  W77-04413)  (Katz) 
W77-04431 


STUDIES:        LABORATORY 


BIOLOGICAL 
ORIENTATION, 

Environmental     Protection     Agency,     Corvallis, 

Oreg. 

A.  V.  Nebeker,  and  D.  H.  Fickeisen. 

In:  Gas  Bubble  Disease,  Fickeisen,  D.  H.  and  M.  J. 

Schneider,  Eds.,  Report  CONF-741033,   1976    p 

112-113. 

Descriptors:     Laboratory     studies,     Laboratory 
equipment,  Laboratory  animals, 

'Supersaturation,  'Gases,  'Animal  physiology, 
Animal  pathology,  Bioassays,  Mortality,  Bubbles] 
'Columbia  River,  Biochemistry,  'Physiological 
ecology,  Disease  resistance,  Research  priorities, 
Research  equipment,  Research  and  development. 
Identifiers:  Sublethal  effects,  Chronic  effects,  Gas 
bubble  disease,  Fecundity,  Gas  supersaturated 
water,  Research  needs. 

The  biological  studies  which  can  be  performed  in 
the  laboratory  are  needed.  It  is  necessary  to  deter- 
mine the  lethal  levels  of  gas  saturation;  the 
behavior  of  fish  subjected  to  gas  supersaturation; 
the  depth  selection  behavior  of  fish  subjected  to 
gas  supersaturation;  the  rate  of  equilibration  of 
animals  and  the  aquatic  media  and  the  effects  of 
intermittent  exposure  to  supersaturated  water. 
Knowledge  is  also  required  regarding  the  sublethal 
and  chronic  effects,  combined  stressor  effects, 
gas  bubble  formation  trigger  mechanisms,  and  de- 
tection of  response  by  fish  to  gas  supersaturation 
(See  also  W77-044 13)  (Katz) 
W77-04432 


BIOLOGICAL  STUDIES:  FIELD  ORIENTA- 
TION, 

National  Marine  Fisheries  Service,  Seattle,  Wash 
W.  Ebel,  and  R.  McConnell. 

In:  Gas  Bubble  Disease,  Fickeisen,  D.  H.  and  M  J 
Schneider,  Eds.,  Report  CONF-741033,  1976  p 
114-115.  H 

Descriptors:  On-site  investigations,  Research  and 
development,  Research  priorities, 

'Supersaturation,  'Gases,  Bioassays,  Laboratory 
animals,  Animal  physiology,  Animal  pathology, 
Freshwater  fish,  'Salmon,  Trout,  'Columbia 
River,  'Fish  migration,  'Fish  passage. 
Identifiers:  Gas  bubble  disease,  Sublethal  effects, 
Chronic  effects,  Gas  supersaturated  waters,  Spill- 
way deflectors.  Sublethal  exposures. 

Research  studies  should  be  continued  on  methods 
of  transporting  fish.  Survival  studies  should  be  ob- 


53 


Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


tained  to  determine  the  efficiency  of  spillway 
deflectors.  Horizontal  and  vertical  distribution 
data  for  both  salmonid  and  resident  species  are 
required  and  additional  data  are  needed  on  the 
tolerance  of  adult  salmonids  to  supersaturation. 
Also  needed  are  long  term  studies  of  sublethal  ex- 
posure on  survival  and  productivity.  The  syner- 
gistic effects  of  other  factors  on  tolerance  to  su- 
persaturation are  unknown.  (See  also  W77-04413) 
(Katz) 
W77 -04433 


ANALYTICAL  METHODS, 

Battelle-Pacific     Northwest     Labs.,     Richland, 

Wash.  Ecosystems  Dept. 

M.J.Schneider,  and  B.G.D'Aoust. 

In-  Gas  Bubble  Disease,  Fickeisen,  D.  H.  and  M.  J. 

Schneider,  Eds.,  Report  CONF-741033,  1976,  p 

116-117,  lref. 

Descriptors:  *Gases,  'Supersaturation, 

♦Analytical  techniques,  *Gas  chromatography, 
Water  quality,  *Water  analyses,  Monitoring,  Data 
collection,  Water  quality  standards,  Water 
chemistry,  Water  quality  control. 
Identifiers:  Gas  bubble  disease,  Dissolved  gas, 
Dissolved  gas  quantification. 

The  methods  for  measuring  gas  concentrations  are 
the  Weiss  saturometer,  the  microgasometnc 
method  of  Scholander  and  the  Van  Slyke 
monometric  method  and  gas  chromatography.  A 
need  for  convient  methods  for  measuring  gases  is 
required  and  a  technique  of  continuous  monitoring 
devices  is  needed.  (See  also  W77-04413)  (Katz) 
W77 -04434 


lethal  effects.  More  knowledge  of  the  depth  dis- 
tribution  of  salmonids  is  required.  One  hundren 
ten  per  cent  saturation  should  be  adopted  as  a 
criteria  for  protection  of  shallow  water  benthos. 
(See  also  W77-04413)  (Katz) 
W77-04436 

RESOURCE  AND  LITERATURE  REVIEW,  DIS- 
SOLVED GAS  SUPERSATURATION  AND  GAS 
BUBBLE  DISEASE,  1975, 

Parametrix,  Inc.,  BeUevue,  Wash.  Environmental 
Services  Section. 
D.  E.  Weitkamp,  and  M.  Katz. 
Report  submitted  to  Northwest  Utility  Coopera- 
tive Idaho  Power  Company,  Boise,  Idaho,  Docu- 
ment No.  75-081 5-042FR,  August,  1975,  71  p,  72 
ref. 

Descriptors:  'Reviews,  'Bibliographies, 

♦Publications,  'Salmon,  Trout,  'Columbia  River, 
Water  pollution,  Freshwater  bioassay,  Nitrogen, 
Oxygen,  Power  plants,  Behavior,  Dam,  Damsites, 
Animal  physiology,  'Methodology,  On-site  stu- 
dies Laboratory  animals,  Laboratory  tests, 
'Environmental  effects,  'Supersaturation,  Chin- 
ook salmon,  Rainbow  trout. 

Identifiers:  'Gas  bubble  disease,  Dam  design,  En- 
vironmental syndrome,  Gas  embolism. 

A  review  of  available  published  and  unpublished 
literature  that  deals  with  the  effects  of  water 
characterized  by  supersaturation  of  dissolved 
gases  on  fish  and  aquatic  organisms.  Emphasisis 
on  literature  published  since  1970  through  1975 
and  greater  insights  into  the  more  complex  aspects 
of  the  problem  are  presented.  (See  also  W77- 
04438)  (Katz) 
W77 -04437 


PHYSICS  OF  DISSOLVED  GASES  AND  EN- 
GINEERING SOLUTIONS, 

Army  Engineer  District,  Walla  Walla,  Wash. 

G.  C.  Richardson,  and  R.  Baca. 

In-  Gas  Bubble  Disease,  Fickeisen,  D.  H.  and  M.  J. 

Schneider,  Eds.,  Report  CONF-741033,  1976,  p 

118-119. 

Descriptors:  'Supersaturation,  'Gases, 

•Engineering,  Engineering  structures,  Entrain- 
ment,  Mixing,  Deflection,  Storage,  Storage 
requirements,  Transportation,  'Spillways,  Model 
studies,  Hydraulic  models,  'Columbia  River,  Sal- 
mon, Trout. 

Identifiers:  Gas  bubble  disease,  Degasification, 
Nitrogen  supersaturated  water,  'Dissolved  gas  su- 
persaturation, Spillway  deflectors,  Transportation 
of  salmonds. 

Physics  and  engineering  research  needs  in  regard 
to  gas  bubble  disease  should  include  the  study  of 
processes  of  entrainment  and  supersaturation  in 
stilling  basins.  Mitigation  activities  should  include 
engineering  procedures  such  as  upstream  storage 
reservoir  and  spillway  deflectors.  (See  also  W77- 
04413)  (Katz) 
W77-04435 


WATER  QUALITY  STANDARDS, 

Environmental  Protection  Agency,  Seattle,  Wash. 

R.  L.  Rulifson,  and  R.Pine. 

In  Gas  Bubble  Disease,  Fickeisen,  D.  H.  and  M.J. 

Schneider,  Eds.,  Report  CONF-741033,   1976,  p 

120. 

Descriptors:  'Supersaturation,  Gases,  'Nitrogen, 
'Behavior,  'Fish  physiology,  Fish  pathology, 
Benthos,  Invertebrates,  Fresh  water  fish, 
♦Salmon,  Trout,  Standards,  'Water  quality  stan- 
dards, Water  quality,  Law  enforcement, 
Methodology,  Columbia  River. 
Identifiers:  Total  dissolved  gas  supersaturation, 
115%  supersaturation,  Juvenile  salmonids,  En- 
forcement levels. 

One  hundred  fifteen  per  cent  of  gas  supersatura- 
tion is  recommended  as  an  acceptable  criteria  for 
the  protection  of  juvenile  salmonids  from  direct 


RESOURCE  AND  LITERATURE  REVIEW,  DIS- 
SOLVED GAS  SUPERSATURATION  AND  GAS 
BUBBLE  DISEASE, 

Parametrix,  Inc.,  BeUevue,  Wash.  Environmental 
Services  Section. 
D  E.  Weitkamp,  and  M.  Katz. 
Report  submitted  to  Northwest  Utility  Coopera- 
tive, Idaho  Power  Company,  Boise,  Idaho,  Oc- 
tober 1973,  60  p,  116  ref. 

Descriptors:  'Reviews,  'Bibliographies, 

'Publications,  'Salmon,  'Supersaturation,  Colum- 
bia River,  Temperature,  Trout,  Gases,  Water  pol- 
lution, Fresh  water,  Bioassay,  Nitrogen,  Oxygen, 
Power  plants,  Behavior,  Dams,  Damsites,  Dam 
design,  Dam  construction. 

Identifiers:  'Gas  bubble  disease,  Fish  pathology, 
Environmental  syndrome,  Gas  embolism,  Steel- 
head,  Trout. 

A  review  of  the  available  published  and  un- 
published literature  that  deals  with  the  effects  of 
water  characterized  by  supersaturtion  of  dissolved 
gases  on  fish  and  other  aquatic  organisms.  Particu- 
lar emphasis  is  placed  on  publications  that  apply  to 
the  Snake  and  Columbia  River  Systems.  (See  also 
W77-04437)  (Katz) 
W77-04438 

MORTALITY,  SALTWATER  ADAPTATION 
AND  REPRODUCTION  OF  FISH  DURING  GAS 
SUPERSATURATION, 

Corvallis  Environmental  Research  Lab.,  Ureg. 
Western  Fish  Toxicology  Station. 
G  R  Bouck,  A.  V.Nebeker,  and  D.G.  Stevens. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-253  777, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Ecological  Research  Series,  Report  EPA-600/3-76- 
050,  May,  1976,  55  p,  12  tab,  1 1  fig,  24  ref. 

Descriptors:  'Temperature,  'Animal  physiology, 
'Salmon,  Trout,  Environment,  Gases,  Water  pol- 
lution Fresh  water,  'Supersaturation,  Bass, 
Bioassay,  Fresh  water  fishes,  'Nitrogen,  Oxygen, 
Atmospheric  pressure,  Methodology,  Mortality, 


Animal    pathology,    Fishkills,    Sea,    Sea 

Laboratory  methods. 

Identifiers:  *Gas  bubble  disease,  Gas  bubble 

ease  symptoms,   Pish  pathology,   I 

syndrome,  Gas  embolism,  Fish  fr, 

saturation,  Salmon  life  stages,  Gas  bubble  m 

pathology. 

Tesls  were  conducted  using  continuous  exposure 
in  shallow  water  at  levels  of  total  dissolved  gas 
pressure  ranging  from   110-140%  of  barometric 
pressure  (hyperbaric  pressure  =   103-410  g/cm2). 
Both  times  to  20%  and  to  median  mortality  were 
determined  on  serveral  life  stages  of  Pacific  sal- 
monids   (Oncorhynchus    and    Salmoi    and   Lar- 
gemouth    bass    (Micropterus    salmoides)    Mean 
times  to  20%  mortality  at  1 55%  total  gas  saturation 
were  309,  154,  and  125  hours  for  adults,  smoltsand 
parr.  At  120%  saturation  mean  times  to  20%  mor- 
tality were  48,  41,  53  hours  for  adults,  smoluand 
parr  At  125%  saturation,  mean  times  tx>  20%  mor- 
tality decreased  to  18,  17,  and  24  hours  for  adults, 
smolts  and  parr.  Factors  which  influenced  time  to 
death  included  genera,  life  stage,  acclimation  tem- 
perature, activity  level,  sex  and  body  size.  Mor- 
tality curves  were  typically  skewed  to  the  right 
Gross    pathology    of    gas    bubble    disease   was 
described  relative  to  these  experiments.  High  gai 
levels  that  killed  50%  of  three  species  of  salmoi 
smolts  had  no  apparent  effect  on  the  ability  of  bV 
survivors  to  tolerate  an  immediate  transfer  inti 
seawater  (30  ppt  CI).  Long-term  (3-month)  con 
tinuous  exposure  of  adult  spring  chinook  salmoi 
to  110%  saturation  had  no  readily  apparent  ad 
verse  impact  on  the  fertilization  and  hatching  o 
their  eggs.  (Katz) 
W77 -04439 

SALMONTD  BIOASSAY  OF  SUPERSATURATE 
DISSOLVED  ATR  IN  WATER, 

National  Marine  Fisheries  Service,  Seattle,  Wasl 

Northwest  Fisheries  Center. 

E.  Dawley,  B.  Monk,  M.  Schiewe,  F.  Ossiand.an 

W.  Ebel.  ,    •    ,  ,  , 

Available  from  the  National  Technical  Inform 
tion  Service,  Springfield,  VA  22161  as  PB-25641 
Price  codes:  A03  in  paper  copy,  A01  in  microticli 
Environmental  Protection  Agency,  Ecologic 
Research  Series,  EPA-600/3-76-056,  July  1976, 
p.,  4  tab.,  10  fig,  23  ref. 

Descriptors:  'Animal  physiology,  'Salmon,  Trw 
'Pathology,  Freshwater,  'Bioassay,  Toxicil 
Mortality,  'Supersaturation,  'Nitrogen,  Laborai 
ry  animals,  Laboratory  tests,  Behavior,  Grow 
Rainbow  trout ,  Chinook  salmon. 
Identifiers:  'Dissolved  atmospheric  gas,  Juven 
fall  Chinook  salmon,  Resistance,  'Gas  bubbled 
ease. 

Tests  were  conducted  in  shallow  (.25  m)  and  df 
(2  5  m)  tanks  of  water  at  10C  with  concentraUi 
of  dissolved  atmospheric  gas  ranging  from  1WI 
127%  of  saturation  to  determine  the  lethal  < 
sublethal  effects  of  the  dissolved  gas  on  juvei 
fall  Chinook  salmon,  Oncorhynchus  tshawytsc 
and  steelhead  trout,  Salmo  gairdnen.  Fall  clun< 
salmon  (average  fork  length  of  42  mm)  were  mi 
more  resistant  to  supersaturation  than  juvei 
steelhead  trout  (average  fork  length  of  180m 
Salmon  tested  in  the  shallow  tanks  at  120% 
saturation  incurred  50%  mortality  after  21  a 
whereas  trout  tested  at  the  same  level,  lncui 
50%  mortality  in  30  hrs.  Signs  of  gas  bubble 
ease  were  noted  on  dead  fish  and  on  sub-sam] 
of  live  fish  from  deep  water  tests  at  110%  sat 
tion  and  above  and  in  shallow  water  tests  at  V 
and  above.  Vertical  distribution  of  both  sail 
and  trout  in  the  deep  tanks  appeared  to  comi 
sate  for  about  10%  and  10  to  15%  respectivel 
effective  saturation.  Average  depths  of  the  lis 
deep  tanks  increased  with  increased  gas  con 
tration.  Significant  differences  in  growth  and  i 
dition  factor  of  the  salmon  and  trout  were 
found  between  stressed  and  control  fish  dunn| 
test  period.  (Katz) 
W77-04440 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


S    OF    CONTROLLED    SPILLING    AT 
JOSEPH      DAM      ON      DISSOLVED 
EN     SUPERSATURATION     IN     THE 
BIA  RIVER, 

ton  Dept.  of  Fisheries,  Olympia. 

ekin,  and  R.  L.  Allen. 

gen  Supersaturation  Investigations  in  the 

imbia  River,  Washington  Department  of 

,  Technical  Report  12,  1974,  p.  1-31,  15 

;.,  3  ref.,  2  appendices. 

>rs:  'Columbia  River,  *Water  quality, 
:er.  Dams,  Dam  sites,  *Nitrogen,  On-site 
uons.  Dam  design.  Dam  construction, 
c  structure,  *Supersaturation,  *Grand 
am.  Hydroelectric  Plants,  Oregon. 
s:  "Chief  Joseph  Dam,  Spill  conditions, 
:d  nitrogen  supersaturation. 

:t  of  spilling  at  Chief  Joseph  Dam  on  the 
am  dissolved  nitrogen  saturation  levels 
d  in  1971  and  1972.  Spill  conditions  tested 
om  an  average  of  20,300  cfs  to  205,600 
71  and  from  no  spill  to  an  average  of 
fs  in  1972.  A  wide  variability  of  nitrogen 
i  levels  in  Chief  Joseph  forebay  occurred 
:  1971  tests.  This  was  attributable  to  vari- 
s  occurring  at  Grand  Coulee  Dam.  The 
smonstrated  that  spilling  at  Chief  Joseph 
■eased  the  downstream  nitrogen  satura- 
s  when  the  forebay  was  near  equilibra- 
I  values  of  60,000  cfs  increased  the  tail- 
e  by  approximately  10%  while  spills  of 
fs  or  higher  increased  the  saturation  by 
%.  Spill  volumes  in  the  magnitude  of 
s  or  less  did  not  increase  the  nitrogen 
lowever,  the  forebay  was  never  at 
ion  when  tests  were  conducted  at  these 
ws.  When  the  forebay  was  saturated  at 
120%  or  higher,  spills  of  about  200,000 
)t  significantly  increase  the  downstream 
evels.  (Katz) 
1 


EN  SATURATION  LEVELS  ON  THE 
.UMBIA  RIVER,  1965-1971, 

3n  Dept.  of  Fisheries,  Olympia. 
kin,  and  R.  L.Allen. 

;en  Supersaturation  Investigations  in  the 
mbia  River,  Washington  Department  of 
Technical  Report  12,  1974-  p.  32-77,  21 
',.,  7  ref. 

rs:    "Columbia   River,    "Grand   Coulee 
ter  quality,  Fresh  water,  "Dams,  Dam 
ogen,  On-site  investigations,  Hydraulic 
Hydroelectric   plants,   Water  control, 
On-site  data  collection, 

uration. 

i:  1965-1971,  Lake  Roosevelt,  Grand 
srebay,  "Nitrogen  saturation,  Nitrogen 
-ation,  Nitrogen  equilibration. 

River  water  at  the  Rocky  Reach 
channel  during  March  1965  was  found  to 
aturated  with  dissolved  nitrogen  gas. 
it  testing  in  May  1965  showed  the 
River  to  be  supersaturated  from  Grand 
im  downstream  to  Rooster  Rock  Park, 
liles  below  Bonneville  Dam.  This  report 
le  results  of  nitrogen  analysis,  primarily 
d-Columbia  River,  from  1965  through 
Grand  Coulee  forebay  (Lake  Roosevelt) 
to  be  supersaturated  with  nitrogen  dur- 
years  it  was  tested,  1965  and  1971. 
t  Grand  Coulee  Dam  increased  the 
ituration  of  the  Columbia  River  to  levels 
130%  during  periods  of  heavy  spill.  The 
nitrogen    levels    do    not    completely 

in  transit  through  the  downstream 
The  effect  of  the  next  dam  downstream 
illy  maintain  the  nitrogen  levels.  Spilling 
apids,  and  Rocky  Reach  Dams  generally 
tailrace  nitrogen  levels  when  forebay 
e  120%  or  greater.  During  non-spill 
ie  Columbia  River  equilibrates  to  the 
ation  level.  (Katz) 


TOLERANCE  OF  SALMONID  EGGS,  JU- 
VENILES AND  SQUAWFISH  TO  SUPERSATU- 
RATED NITROGEN, 

Washington  Dept.  of  Fisheries,  Olympia. 

T.  K.  Meekin,  and  B.  K.  Turner. 

In:  Nitrogen  Supersaturation  Investigations  in  the 

Mid-Columbia  River,  Washington  Department  of 

Fisheries,  Technical  Report  No.  12,  p   75-126    15 

tab.,  9  fig.,  18  ref. 

Descriptors:  "Salmon,  Freshwater  fish,  Bioas- 
says,  Mortalities,  "Fish  eggs,  "Nitrogen,  Animal 
physiology,  "Pathology,  "Supersaturation, 
Laboratory  tests,  Behavior,  Adaptation,  Fish 
eggs,  On-site  tests,  Columbia  River,  Water  Quali- 
ty. 

Identifiers:  Nitrogen  content  fluctuations,  Squaw- 
fish,  Egg  mortalities,  Juvenile  mortalities,  Gas 
bubbles,  Gas  bubble  disease,  Chinook  salmon, 
Dissolved  nitrogen. 

Bioassays  were  conducted  on  several  species  of 
salmonid  eggs  and  juveniles  and  squawfish  to  in- 
vestigate their  tolerance  to  varying  levels  of  super- 
saturated nitrogen.  The  majority  of  the  tests  were 
conducted  in  shallow  troughs  with  oxygen  satura- 
tions of  less  than  100%.  Additional  tests  were  con- 
ducted with  live  cages  in  the  Columbia  River.  The 
results  showed  that  species  of  juvenile  salmonids 
tested  can  withstand  prolonged  exposure  to  con- 
centrations of  112%  dissolved  nitrogen  gas  with 
few  mortalities  occurring.  Depth  was  shown  to  be 
a  compensating  factor  when  nitrogen  supersatura- 
tion is  present.  Large  juveniles  of  the  species 
tested  will  succumb  to  nitrogen  in  less  exposure 
time  then  smaller  fish.  Bubbles  (emboli)  are  the 
most  common  external  symptoms  of  nitrogen  gas. 
Juveniles  exposed  to  the  lethal  levels  and  succum- 
bing in  short  exposure  periods  did  not  always 
show  external  symptoms.  Squawfish  can  tolerate 
levels  of  1 20%  saturation  but  will  not  actively  feed 
at  this  level.  (Katz) 
W77-04443 


SUMMER  CHINOOK  AND  SOCKEYE  SALMON 
MORTALITY  IN  THE  UPPER  COLUMBIA 
RIVER  AND  ITS  RELATION  TO  NITROGEN 
SUPERSATURATION, 

Washington  Dept.  of  Fisheries,  Olympia. 
T.  K.  Meekin,  and  R.  L.  Allen. 
In:  Nitrogen  Supersaturation  Investigations,  in  the 
Mid-Columbia  River,  Washington  Dept.  of  Fishe- 
ries, Technical  Report  12,  1974,  p.  127-153,  2  tab  , 
9  fig.,  8  ref. 

Descriptors:  "Columbia  River,  "Salmon, 
"Mortalities,  Fishkills,  Nitrogen, 

"Supersaturation,  On-site  investigations,  Mortali- 
ties, Water  quality,  Freshwater  fish.  Fish 
reproduction,  "Hydroelectric  dams,  Damsites, 
Sockeye  salmon,  Chinook  salmon. 
Identifiers:  Chief  Joseph  Dam,  Gas  monitoring, 
"Supersaturated  nitrogen  gas,  Mortality  estimates. 

Pre-spawning  mortality  of  adult  summer  chinook 
(Oncorhynchus  tshawytscha)  and  sockeye 
(Oncorhynchus  nerka)  salmon  was  first  observed 
in  the  upper  Columbia  River,  downstream  from 
Chief  Joseph  Dam,  in  1965.  During  the  same  year, 
the  Columbia  River  was  found  to  be  supersatu- 
rated with  nitrogen  gas.  Boat  searches  and  aerial 
reconnaissance  flights  were  conducted  from  1965 
through  1970  to  estimate  the  extent  and  cause  of 
the  mortality.  Samples  of  Columbia  River  water 
were  analyzed  during  the  same  period  to  monitor 
the  levels  of  supersaturated  nitrogen  gas.  The  mor- 
tality was  estimated  by  using  a  carcass  tagging- 
recovery  study  in  1967  and  a  spawning  fish  per 
redd  factor  of  3.1:1  from  1968-1970.  The  estimated 
mortalities  were  59.3%  of  the  Wells  Dam  summer 
chinook  escapement  in  1967,  44.3%  in  1968,  55.6% 
in  1969  and  5.5%  in  1970.  The  evidence  indicated 
that  supersaturated  nitrogen  is  caused  by  spilling 
at  the  Columbia  River  dams  and  is  associated  with 
significant  mortalities  of  fish  life.  From  1965 
through  1968,  considerable  numbers  of  floating 
salmon  carcasses  were  found  in  the  river.  These 


carcasses  coincided  in  timing  with  spilling  and 
nitrogen  levels  in  excess  of  120%.  During  1970, 
few  floater  carcasses  were  found,  spilling  was 
reduced  from  previous  years  both  in  time  and 
volume,  and  fish  were  not  subjected  to  levels 
higher  than  1 17%.  (Katz) 
W77-04444 


THE  PRESENT  AND  FUTURE  OF  COASTS. 

Coastal  Society,  Bethesda,  Md. 

For  primary  bibliographic  entry  see  Field  2L 

W77-04462 


CLEANER:  THE  LAKE  GEORGE  MODEL, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.Y.  Fresh 

Water  Inst. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-04495 


PHYTOPLANKTON  MODELS  AND  EUTROPHI- 
CATION  PROBLEMS, 

Manhattan  Coll.,  Bronx,  N.Y.  Environmental  En- 
gineering and  Science  Program. 
D.  J.  O'Connor,  D.  M.  Di  Toro,  and  R.  V. 
Thomann. 

In:  Ecological  Modeling  in  a  Resource  Manage- 
ment Framework  (Ed.  by  Clifford  S.  Russell),  p 
149-209,  Resources  for  the  Future,  Inc.,  Washing- 
ton, D.C.,  July  1975.  21  fig,  1  tab,  7  ref. 

Descriptors:  "Phytoplankton,  "Eutrophication, 
"Mathematical  models,  "Water  quality  control, 
Equations,  Seasonal,  Distribution,  Rivers,  Lakes, 
Evaluation,  Alternative  planning,  Lake  Erie,  Lake 
Ontario,  Kinetics,  Zooplankton,  Nitrogen, 
Phosphorus,  Estuaries,  "Simulation  analysis, 
Systems  analysis,  Sewage  treatment,  Treatment 
facilities,  Recreation,  Nutrients,  Water  policy, 
California. 

Identifiers:  San  Joaquin  River(Cal),  Potomac 
River,  Transport  structures. 

The  primary  purpose  of  this  paper  is  to  present  the 
applications  of  a  set  of  equations  which  describe 
the  seasonal  distribution  of  phytoplankton  to  the 
analysis  of  eutrophication  problems  in  various  lo- 
cations throughout  the  country.  A  brief  review  of 
the  theoretical  structure  of  the  analysis  is 
presented  with  a  qualitative  description  of  the  per- 
tinent equations  and  a  discussion  of  the  general 
procedure  of  the  verification  process.  Examples 
from  various  natural  water  systems  are  presented 
to  demonstrate  the  utility  of  this  type  of  analysis  in 
evaluating  alternative  plans  to  restore  or  maintain 
appropriate  levels  of  water  quality.  The  systems 
considered  are:  (1)  the  fresh  water  segment  of  the 
San  Joaquin  River;  (2)  the  estuarine  regions  of  the 
Sacramento-San  Joaquin  Delta;  (3)  the  Potomac 
River;  (4)  Western  Lake  Erie;  and  (5)  Lake  On- 
tario. The  individual  studies  cited  herein  contain 
complete  bibliographies  of  the  scientific  and  en- 
gineering literature  which  was  used  in  the  analysis 
of  the  general  problem  and  the  development  of  the 
equations.  Specific  applications  included  predic- 
tion of  the  effect  of  water  diversions  and  increased 
nutrient  discharges  on  phytoplankton  populations 
wherein  estimates  of  the  effect  of  alternative  poli- 
cies regarding  both  diversions  and  required 
sewage  treatment  levels  are  considered.  (See  also 
W77-04493)  (Bell-Cornell) 
W77-04499 


FISH  POPULATION  MODELS:  POTENTIAL 
AND  ACTUAL  LINKS  TO  ECOLOGICAL 
MODELS, 

National  Marine  Fisheries  Service,  Beaufort,  N. 

C.  Atlantic  Estuarine  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-04500 


ENVIRONMENTAL   TOXICITY   OF   AQUATIC 
RADIONUCLIDES:  MODELS  AND 

MECHANISMS. 

Rochester  Univ.,  N.Y. 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


SftMKSSS 


Proceedings  of  the  8th  Rochester  International 
Conference  on  Environmental  Toxicity,  1975.  333 
p.  Edited  by  Miller,  M.  W.  and  Stannard,  J.  N. 

Descriptors:  *Environmental  effects, 

♦Conferences,  "Toxicity,  *Radiosiotopes,  Aquatic 
environment,  *Model  studies,  Measurement, 
♦Path  of  pollutants,  Testing,  Water  pollution  ef- 
fects, Radioactivity,  Radiation,  Radioactivity  ef- 
fects. 

The  proceedings  consist  of  fourteen  papers  on  the 
general  topic  of  environmental  toxicity  with  sec- 
tions on  biochemistry  of  the  transuranics  in  aque- 
ous environments  (6  papers),  modeling  and  mea- 
surements (3  papers),  model  testing  (3  papers),  and 
general  ecological  studies  (2  papers).  Also  in- 
cluded is  the  record  of  a  panel  discussion,  an 
author  index,  and  a  subject  index.  (See  W77-04509 
thru  W77-04522) 
W77-P-1508 


fCi/ml  during  mid-summer,  whereas  mean  Pu  and 
Am  concentrations  in  the  sediments  and  floe 
ranged  from  80  to  1000  pCi/gm.  Of  the  biotic  com- 
ponents in  the  pond,  non-filamentous  algae  were 
the  main  concentrators,  having  mean  concentra- 
tions of  from  100  to  140  pCi/g.  Submergent 
macrophytes  accumulated  levels  of  50  to  100 
pCi/g  Other  food  web  components  had  levels 
which  were  lower.  (See  also  W77-O4508)  (Chilton- 
ORNL) 
W77-04510 


trointestinal  tract  accounted  for  4' 
burden  at  30  days  post-admirnsirauon.  L 
10%  of  the  intracardially  injected  pli 
citrate  was  excreted.  Blood  clearance  i 
comparable  to  previous  studies  on  small  a 
A  comparison  of  the  the  two  isotope*  i 
that  Pu  237  has  greater  utility  for  enviri 
research.  (See  also  W77-04508j  «  Mton-C 
W77-04513 


EFFECTS  OF  RADIATION  ON  AQUATIC 
POPULATIONS, 

Battelle-Pacific     Northwest     Labs.,     Richland, 

Wash. 

W.  L.  Templeton. 

In:       Environmental       Toxicity       of       Aquatic 

Radionuclides:        Models       and       Mechanisms, 

Proceedings  of  the  8th  Rochester  International 

Conference  on  Environmental  Toxicity,  1975.  p 

287-301 ,  22  ref . 

Descriptors:  ♦Environmental  effects,  ♦Radiation, 
♦Aquatic  populations,  Nuclear  energy,  Popula- 
tions, Genetics,  Water  pollution  effects,  Radioac- 
tivity effects. 

The  potential  effects  of  radiation  on  aquatic  popu- 
lations are  evaluated.  Dose  rates  considered  are 
within  the  ranges  which  either  exist  or  may  poten- 
tially exist  in  the  aquatic  environment  as  a  result  of 
the  expansion  of  the  use  of  nuclear  energy.  Data 
indicates  that  even  though  some  stages  of  in- 
dividual organisms  are  sensitive  to  radiation,  the 
dose  rates  required  are  many  times  higher  than 
present  rates  even  at  major  disposal  sites.  It  was 
concluded  that  populations  of  highly  fecund  spe- 
cies are  unlikely  to  be  perturbed  by  present  levels 
of  radiation  from  controlled  disposal  to  the  marine 
environment.  However,  for  species  of  low  fecun- 
dity where  the  reproductive  success  of  the  in- 
dividual is  more  important  to  the  overall  success 
of  the  population,  some  decrease  in  chances  of 
survival  may  exist  with  additional  stresses.  (See 
also  W77-04508)  (Chilton-ONRL9) 
W77-04509 

THE  DISTRIBUTION  OF  TRANSURAN1C  ELE- 
MENTS IN  A  FRESHWATER  POND 
ECOSYSTEM, 

Battelle  Pacific  Northwest  Lab.,  Richland,  Wash. 

Ecosystems  Dept. 

R.  M.  Emery,  and  D.  C.  Klopfer. 

In:       Environmental      Toxicity       of      Aquatic 

Radionuclides:       Models       and       Mechanisms, 

Proceedings  of  the  8th  Rochester  International 

Conference  on  Environmental  Toxicity,  1975.  p 

269-285, 4  tab,  3  fig,  21  ref.  ERDA  DBER  000834. 

Descriptors:  ♦Environmental  effects, 

♦Ecosystems,    Freshwater,    Ponds,    ♦Plutonium, 
Americium,  Distribution,  Food  web,  Path  of  pollu- 
tants, Eutrophication. 
Identifiers:  ♦Transuranics,  ♦Americium. 

A  freshwater  waste  pond  which  had  received  small 
amounts  of  plutonium  processing  wastes  since 
1944  was  studied  for  a  period  of  two  years.  The 
pond  represented  an  ultra-eutrophic  ecosystem. 
The  principal  repository  of  plutonium  and  americi- 
um was  the  sediments  but  seston  was  the  most  ac- 
tive concentrator  of  these  transuranics.  Organic 
floe  covering  the  pond's  bottom  was  the  primary 
food  source  and  a  major  concentrator.  Mean  levels 
of  plutonium  and  americium  ranged  from  3  to  5 


THE  DOSIMETRIC  IMPLICATIONS  OF 
RELEASES  TO  THE  AQUATIC  ENVIRON- 
MENT FROM  THE  NUCLEAR  POWER  INDUS- 
TRY 

NewYork  Univ.  Medical  Center,  N.Y.  Inst,  of  En- 
vironmental Medicine. 
M.  E.  Wrenn,  and  S.  M.  Jinks. 
In:  Environmental  Toxicity  of  Aquatic 
Radionuclides:  Models  and  Mechanisms, 
Proceedings  of  the  8th  Rochester  International 
Conference  on  Environmental  Toxicity,  1975.  p 
229-265,  15  tab,  5  fig,  42  ref. 

Descriptors:  ♦Environmental  effects, 

♦Radioactivity  effects,  ♦Human  population, 
Aquatic  environment,  Nuclear  energy,  Nuclear 
powerplants,  Radium,  Radioisotopes. 

Dosimetric  implications  are  evaluated  in  terms  of 
the  average  per  capita  doses  to  substantial  popula- 
tion groups  associated  with  fuel  cycle  facilities. 
The  nuclides  considered  include  the  natural 
radionuclides  of  uranium  and  radium-226  and  the 
artificial  nuclides  Cs  137,  134,  Sr  90,  I  131,  Co  60, 
Mn  54,  and  H3.  Fuel  cycle  activities  include  min- 
ing and  milling,  fuel  fabrication,  power  generation, 
and  fuel  reprocessing.  The  most  important  doses 
are  associated  with  milling  and  result  from  Ra226 
in  the  order  of  one  to  ten  mrem/yr.  Per  capita 
doses  to  substantial  populations  from  nuclear 
power  plants  may  be  roughly  equal  from  H3  and 
Csl37  on  the  order  of  0.01  mrem/yr  on  Lake 
Michigan.  Potential  per  capita  exposure  for  Csl37 
via  fish  may  be  1  mrem/yr  on  rivers  and  some 
smaller  lakes.  All  doses  are  less  than  10%  of  total 
natural  background.  (See  also  W77-04508) 
(Chilton-ONRL) 
W77-04511 


THE  COLLOIDAL  NATURE 

RADIONUCLIDES  IN  SEA  WATER, 

Rochester  Univ.,  N.Y.  Dept.  of  Radiation 
and  Rochester  Univ.,  N.Y.  Dept.  of  Biopl 
For  primary  bibliographic  entry  see  Field 

W77-04514 


RADIOCESIUM  TRANSPORT  IN  THE  HUDSON 
RIVER  ESTUARY, 

New  York  University  Medical  Center,  N.Y.  Inst. 

of  Environmental  Medicine. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04512 


is 


PLUTONIUM-237  AND  -246:  THEHt  PRODUC- 
TION AND  USE  AS  GAMMA  TRACERS  IN 
RESEARCH  ON  PLUTONIUM  KINETICS  IN  AN 
AQUATIC  CONSUMER, 

Oak  Ridge  National  Lab.,  Term.  Environmental 
Science  Div. 

L.  D.  Lyman,  J.  R.  Trabalka,  and  F.  N.  Case. 
In:  Environmental  Toxicity  of  Aquatic 
Radionuclides:  Models  and  Mechanisms, 
Proceedings  of  the  8th  Rochester  International 
Conference  on  Environmental  Toxicity,  1975.  p 
193-206,  3  fig,  2  tab,  Href. 

Descriptors:  ♦Environmental  effects,  ♦Plutonium, 
Radiochemical  analysis.  Aquatic  animals,  Fish, 
♦Radioisotopes,  Kinetics,  Gamma  rays,  ♦Tracers, 
Path  of  pollutants. 
Identifiers:  Gamma  emitters. 

Pu  237  and  Pu  246  were  used  in  investigations  of 
the  uptake,  retention  and  tissue  distribution  of 
monomelic  plutonium(IV)  in  channel  catfish. 
These  gamma  emitting  isotopes  of  plutonium  ap- 
pear to  be  a  viable  tool  in  research  dealing  with  the 
mechanisms  which  mediate  the  kinetics  of  this  ele- 
ment in  natural  systems.  Whole-body  retention 
was  1.9%  of  ingested  dose  for  Pu237.  This  gas- 


MEASUREMENTS  FOR 

RADIONUCLIDE        TRANSFER 
AQUATIC  ENVIRONMENT, 

Georgia   Inst,   of  Tech.   Atlanta.   Envii 

Resources  Center. 

For  primary  bibliographic  entry  see  Field 

W77-04515 


A  SYSTEMS  ANALYSIS  MODEL  FOR 
LATING  RADIONUCLIDE  TRJ 
BETWEEN  RECEIVING  WATERS  A 
TOM  SEDIMENTS, 

Oak  Ridge  National  Lab.,  Tenn.  Envi 

Sciences  Div. 

For  primary  bibliographic  entry  see  Fiek 

W77-04516 


AMERICIUM  IN  THE  MARLNE  I 
MENT-RELATIONSfflPS  TO  PLUTON 

Woods  Hole  Oceanographic  Institution, 
H.  D.  Livingston,  and  V.  T.  Bowen. 
In:  Environmental  Toxicity  of 
Radionuclides:  Model  and  M< 
Proceedings  of  the  8th  Rochester  In 
Conference  on  Environmental  Toxicit 
107-130,  3  tab,  5  fig,  18  ref.  E(ll-l)-3563 

Descriptors:  ♦Environmental  effects,  I 
Seawater,  Sediments,  Biota,  Path  of  pol 
Identifiers:  ♦Americium,  ♦Marine  en viri 

Radiochemical  data  for  nuclides  of 
americium,  curium  and  heavier  eleme 
water,  sediments,  and  organisms  wei 
generate  the  ratio  Am  241 /Pu  239,  240 
was  used  as  an  index  of  fractionation  tx 
tonium  and  americium.  It  was  conclud 
isotopes  may  sink  in  association  wit 
more  rapidly  than  plutonium  nuclides 
be  transferred  more  rapidly  to  the  sedii 
cations  are  that,  at  least  for  the  near  sh< 
both  transplutonic  elements  and  pluton 
remobilizable  from  sediments  and  be  i 
organisms.  Data  suggest  that  some  orgs 
discriminate  for  or  against  americium 
plutonium.  (See  also  W77-04508)  (Chilt. 
W77-04517 

THE  BEHAVIOR  OF  PLUTONIUM 
IN  THE  IRISH  SEA, 

Ministry    of   Agriculture,    Fisheries 

Lowestoft   (England).   Fisheries   Rad 

Lab. 

J.  A.  Hetherington. 

In:       Environmental       Toxicity       oi 

Radionuclides:        Models       and       N 

Proceedings  of  the  8th  Rochester  I: 

Conference  on  Environmental  Toxic: 

81-106,  9  fig,  4  tab,  30  ref. 

Descriptors:  ♦Environmental  effects, 
♦Radioisotopes,  Sediments,  Seawater, 
tion,  Oceans,  Pollutant  identification. 
Identifiers:  ♦Irish  Sea. 
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ium  discharges  from  the  nuclear  fuel  ele- 
eprocessing  plant  at  Windscale  in  Cumbria 
north-eastern  Irish  Sea  are  discussed.  It  was 
that  95%  of  the  plutonium  introduced  into 
a  was  rapidly  lost  from  the  water  phase  to 
iiments  and  that  the  residual  fraction  which 
is  in  solution  appears  to  behave  in  a  manner 
•  to  Cs  137.  The  ratio  of  Pu  238:Pu  239  with 
in  core  samples  confirms  the  conclusion  that 
:ntation  of  material  which  became  con- 
ited  while  in  suspension  is  the  primary 
nism  by  which  nuclides  are  incorporated 
le  sediments  of  the  area.  (See  also  W77- 
(Chilton-ORNL) 
4518 


BEHAVIOR  OF  PLUTONIUM  IN 
TIC  ECOSYSTEMS:  A  SUMMARY  OF 
ES  ON  THE  GREAT  LAKES, 

le  National  Lab.  111.  Radiological  and  En- 

iental  Research  Div. 

idgington,  M.  A.  Wahlgren,  and  J.  S. 

ill. 

Environmental      Toxicity       of       Aquatic 

mclides:       Models       and       Mechanisms, 

dings  of  the  8th  Rochester  International 

ence  on  Environmental  Toxicity,  1975    p 

1 4  fig,  8  tab,  30  ref. 

Mors:  'Environmental  effects,  *Plutonium, 
ic  environment,  Ecosystems,  *Great 
Water,  Biota,  Sediments,  Trophic  levels, 
Michigan. 

n  the  concentration  of  plutonium  in  water, 
ind  sediments  from  the  Great  Lakes  during 
iod  from  1972  to  1974  are  summarized.  It 
und  that,  despite  variations  in  new  fallout 
97%  of  the  Pu239,  240  and  Cs  137  in  Lake 
an  water  have  decreased  slightly  during  the 
:riod.  Annual  variations  in  the  concentra- 
plutonium  in  surface  water  is  attributed  to 
n  by  phytoplankton  and  subsequent  plu- 
from  water  with  a  concentration  factor  of 
00  and  an  order  of  magnitude  drop  in  the 
(ration  factor  is  seen  with  each  higher 
level  so  that  the  concentration  in 
res  is  nearly  the  same  as  in  water.  The 
ional  pattern  of  plutonium  in  sediments  is 
to  the  hydrodynamic  properties  of  the  lake 
o  W77-04508)  (Chilton-ORNL) 
519 


MUM  FOODCHAINS, 

i  Univ.,  Finland.  Dept.  of  Radiochemistry 

ettinin. 

nvironmental      Toxicity      of      Aquatic 

lclides:       Models       and       Mechanisms, 

lings  of  the  8th  Rochester  International 

:nce  on  Environmental  Toxicity,  1975    p 

tab,  3  fig,  20 ref.  ERDA  CH  E(l  l-D-3011. 

tors:  'Environmental  effects,  *Plutonium 
chains,  Marine  algae,   Fish,   Sediments, 

:rs:  *Gulf  of  Finland. 

Pu  239,  and  Pu  240  were  investigated  in  the 
al  foodchain  lichen-reindeer-man  and  in 
atic  foodchain  bottom  sediment-benthic 
5h_  Coastal  marine  samples  from  the  Gulf 
nd  showed  that  fish  contained  0.04-0  14 
resh  wt,  brown  algae  contained  5  pCi/kg 
t.  and  sediment  contained  0.18  nCi/kg  in 

centimeter.  It  was  concluded  that  the 
-40  in  samples  from  the  Gulf  of  Finland 
nparable  with  those  from  the  Great  Lakes 
a.  l-orms  of  the  lower  trophic  levels  con- 
wre  plutonium  than  the  higher  trophic 
ice  the  foodchains  seem  to  lead  to  reduc- 
e  sediment  value  from  the  Baltic  was 

that  from  the  North  Atlantic,  but  the  fish 
£f,  C0"sIdxetrab'y  higher.  (See  also  W77- 

hilton-ORNL) 


TRANSURANIC  STUDIES  IN  THE  MARINE  EN- 
VIRONMENT, 

Energy  Research  and  Development  Administra- 
tion, Washington,  DC.  Div.  of  Biomedical  and 
Environmental  Research 
W.  O.  Forster. 

In:  Environmental  Toxicity  of  Aquatic 
Radionuclides:  Models  and  Mechanisms 
Proceedings  of  the  8th  Rochester  International 
Conference  on  Environmental  Toxicity  1975  d 
11-27,  7  tab,  2  fig,  5  ref.  '  V 

Descriptors:    *  Environmental    effects,    Research 
and   development,    *Radioisotopes,   Aquatic   en- 
vironment, Plutonium. 
Identifiers:  Marine  environment,  *Transuranics. 

Research  programs  sponsored  by  ERDA-DBER 
over  the  past  few  years  are  reviewed.  Opposing 
views  on  the  need  for  research  in  the  area  of 
transuranic  cycling  in  the  marine  environment  are 
discussed  with  attention  given  to  NAS-ACDA 
study  on  the  marine  effects  of  all-out  nuclear  war. 
Possible  source  terms  derived  from  national 
defense  oriented  activities,  from  civilian  energy- 
related  activities  which  involve  whole  fuel  cycle 
losses,  extrapolations  to  the  time  when  the  breeder 
is  current  technology,  and  from  ERDA  service- 
oriented  activities  are  summarized.  The  paper  also 
discusses  the  importance  of  the  specific  activity 
concept  when  dealing  with  various  isotopes  of  plu- 
tonium and  the  significant  chemical  reactions  of 
plutonium  in  aqueous  solution.  It  is  concluded  that 
the  ionic  potential  concept  may  allow  some  predic- 
tive power  for  marine  mobilities  of  various  physi- 
cal-chemical forms  of  transuranics.  (See  also  W77- 
04508)  (Chilton-ORNL) 
W77-04521 


TOWARD  A  GLOBAL  MONITORING  PRO- 
GRAM FOR  TRANSURANICS  AND  OTHER 
MARINE  POLLUTANTS, 

Scripps   Institution  of  Oceanography,   La  Jolla, 

Calif. 

E.  D.  Goldberg. 

In:       Environmental       Toxicity       of       Aquatic 

Radionuclides:       Models       and       Mechanisms, 

Proceedings  of  the  8th  Rochester  International 

Conference  on  Environmental  Toxicity,  1975  d  3- 

10, 6ref.  v 

Descriptors:  *Monitoring,  'Radioisotopes,  *Water 
pollution,  Pollutants,  Heavy  metals,  Oil,  Organic 
compounds,  Halogenated  pesticides,  Environmen- 
tal effects,  Measurement,  Mussels. 
Identifiers:  Sentinel  organisms,  Barnacles. 

Four  collectives  of  pollutants  which  may  pose 
threats  to  natural  waters  were  identified  as  the 
natural  radioactive  nuclides  produced  as  a  con- 
sequence of  energy  production,  the  halocarbons, 
petroleum,  and  heavy  metals.  Several  factors  in- 
dicate the  need  for  a  continuing  and  systematic 
surveillance  of  pollutants  in  coastal  marine  waters. 
The  present  work  suggests  that  mussels  and  barna- 
cles are  especially  attractive  as  sentinel  organisms 
for  the  purpose  of  measuring  the  exposure  levels 
of  these  pollutants.  It  is  estimated  that  the  costs  of 
collection,  shipment,  storage,  distribution  and 
analysis  of  100  samples  could  be  underwritten  for 
less  than  $300,000.  (See  also  W77-04508)  (Chilton- 
ORNL) 
W77-04522 


THE     EARLY     LIFE     HISTORY     OF     FISH 
VOLUME  U. 

For  primary  bibliographic  entry  see  Field  21 
W77-04524 


NUTRITION  DE  LA  LARVE  DE  TURBOT 
(SCOPHTHALMUS  MAXIMUS  L.)  AVANT  LA 
METAMORPHOSE, 

Centre     Oceanologique     de     Bretagne,      Brest 

(France). 

M.  Girin. 


In:  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage  Marine  Research  Laboratory,  Oban 
Scotland,  May  17-23,  1973.  p  739-746,  2  fig,  4  ref.   ' 

Descriptors:    *Fish    farming,    'Growth,    Larval 
growth  stage,  Foods,  Food  abundance,  Mortality, 
Fish  food  organism. 
Identifiers:  'Turbot. 

Seven  batches  of  turbot  larvae  were  reared  in  60  1 
translucent  perpex  tanks  at  21C  for  20  days  and 
fed  first  with  the  rotifer  Brachionus  plicatilis  and 
then  with  nauplii  of  the  crustacean  Artemia  salina. 
Eggs  were  obtained  through  artificial  spawning 
and  incubated  in  hatching  baskets  or  strongly 
aerated  circular  tanks.  The  day  after  hatching  the 
larval  concentration  ranged  from  15  to  50/1.  The 
rotifer  was  offered  over  a  period  of  7-9  days  and 
the  crustacean  over  13-15  days.  The  best  results 
were  about  20%  survival  on  the  20th  day.  This  was 
obtained  with  3  Brachionus/ml  offered  on  the  2nd 
day,  an  average  daily  ration  of  160 
Brachionus/larva  from  the  2nd  to  9th  day,  and  175 
Artemia  nauplii/larva  from  the  6th  to  19th  day 
(See  also  W77-04524)  (Chilton-ORNL) 
W77 -04526 


LABORATORY  REARING  OF  COMMON  SOLE 
(SOLEA  SOLEA  L.)  UNDER  CONTROLLED 
CONDITIONS  AT  HIGH  DENSITY  WITH  LOW 
MORTALITY, 

Bayerische  Landesanstalt  fuer  Fischerei,  Starn- 
berg  (West  Germany). 
J.  Fluchter. 

In:  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage  Marine  Research  Laboratory,  Oban 
Scotland,  May  17-23,  1973.  p  725-730,  3  fig,  1  tab, 
7  ref. 

Descriptors:   *Fish  farming,   'Environmental  ef- 
fects, 'Laboratories,  Growth  chambers,  Growth 
stages,  Fish,  Foods,  Food  abundance,  Mortality. 
Identifiers:  'Sole. 

Sole  larvae  were  reared  at  densities  of  100/1.  First 
feeding  and  survival  rate  were  observed  to  depend 
upon  the  presence  of  certain  members  of  the 
microfauna.  Three  types  of  survival  were  seen:  (1) 
good  development  to  the  healthy  young-fish  stage, 
(2)no  feeding  on  Artemia  nauplii  when  first  feed- 
ing should  start,  followed  by  a  total  mortality,  (3) 
high  percentage  feeding  when  Artemia  first  of- 
fered followed  by  a  later  high  mortality.  It  was 
concluded  that  there  is  a  dissolved  organic  sub- 
stance that  sole  larvae  require.  Small  crustaceans, 
ciliates,  and  algae  may  extract  this  from  the  sea- 
water  more  efficient]  than  sole,  being  better  com- 
petitors for  the  substance.  (See  also  W77-04524) 
(Chilton-ORNLL) 
W77-04528 


ARTIFICIAL      INSEMINATION      IN      TROUT 
USING  A  SPERM  DILUANT, 

Institut  National  de  la  Recherche  Agronomique, 

Jouy-en-Josas        (France).        Laboratoire        de 

Physiologie  des  Poissons. 

For  primary  bibliographic  entry  see  Field  21. 

W77-04529 


THE  ABILITY  OF  HERRING  AND  PLAICE 
LARVAE  TO  AVOID  CONCENTRATIONS  OF 
OIL  DISPERSANTS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Natural  His- 
tory. 

K.  W.  Wilson. 

In:  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage  Marine  Research  Laboratory,  Oban 
Scotland,  May  17-23,  1973.  p  589-602,  7  fig,  18  ref.' 

Descriptors:  'Environmental  effects,  'Water  pol- 
lution, Behavior,  'Fish  behavior,  Larvae, 
'Herrings,  Oil  pollution,  'Oil  wastes,  Vertical 
migration,  Seawater. 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


Identifiers:  'Plaice. 

The  responses  of  larvae  of  herring  and  plaice  to 
horizontal  gradients  of  oil  dispersants  in  sea-water 
were  studied  using  a  five-channel  fluvarium  which 
maintained  a  stable  gradient  at  right  angles  to  the 
direction  of  flow.  The  mean  distributions  of  plaice 
tended  to  the  clean  water  channel  at  all  concentra- 
tion gradients.  Changes  in  distribution  of  plaice  ap- 
peared to  be  the  result  of  an  orthokinetic  response 
and  not  a  chemotaxis.  Herring  larvae  showed  no 
avoidance  of  vertical  gradients  but  remained  in  the 
dispersant  layer  until  they  became  narcotized, 
sank  into  clean  water  and  recovered,  only  to  swim 
into  the  dispersant  layer  again.  It  was  concluded 
that  larvae  would  not  avoid  areas  of  dispersant  at 
sea  but  because  of  the  effects  of  dispersants  would 
sink  or  swim  away  from  lethal  concentrations. 
(See  also  W77-04524)  (Chilton-ONRL) 
W77-04539 

CHANGES  IN  BEHAVIOUR  DURING  STARVA- 
TION OF  HERRING  AND  PLAICE  LARVAE, 

Dunstaffnage     Marine     Research     Lab.,     Oban 
(Scotland). 

J.  H.  S.  Blaxter,  and  K.  F.  Ehrlich. 
In:  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage Marine  Research  Laboratory,  Oban, 
Scotland  May  17-23,  1973.  p  575-588,  10  fig,  3  tab, 
22  ref . 

Descriptors:  'Environmental  effects,  'Behavior, 

'Fish  behavior,  Larvae,  Herrings,  Feeding  rates, 

Buoyancy,  Weight,  Biochemistry,  Larval  growth 

stage. 

Identifiers:  'Starvation,  Plaice. 

The  behavior  of  herring  and  plaice  larvae  changes 
during  starvation,  with  the  critical  stage  (point-of- 
no-return  or  PNR)  being  the  point  at  which  50%  of 
larvae  are  able  to  feed.  The  time  taken  to  reach  the 
PNR  vaires  from  6  days  at  the  end  of  the  yolk-sac 
stage  in  both  species  to  about  15  days  in  older 
larve.  Later  it  takes  3-4  weeks  to  reach  PNR.  Dur- 
ing starvation  there  is  a  progressive  decrease  in 
sinking  rate  due  to  an  increase  in  hypotonic  body 
water  and  a  decrease  in  body  protein.  Only  when 
larvae  become  moribund  does  osmoregulation  fail 
and  the  larvae  dehydrate  and  start  to  sink.  Vertical 
migration  in  response  to  changes  of  light  intensity 
continues  beyond  the  PNR  but  there  is  a  reduction 
in  the  number  mirating  and  in  their  activity  levels 
after  a  few  days  of  starvation.  There  was  no 
evidence  for  activity  falling  to  compensate  for  lack 
of  food.  (See  also  W77-04524)  (Chilton-ORNL) 
W77-04540 

EFFECT  OF  PREY  DISTRIBUTION  AND  DEN- 
SITY ON  THE  SEARCHING  AND  FEEDING 
BEHAVIOR  OF  LARVAL  ANCHOVY  ENGRAU- 
LIS  MORDAX  GIRARD, 

National  Marine  Fisheries  Service,  La  Jolla,  Cant. 
Southwest  Fisheries  Center. 
J.  R.  Hunter,  and  G.  L.  Thomas. 
In'  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage Marine  Research  Laboratory,  Oban, 
Scotland,  May  17-23,  1973  p  559-574,  8  fig,  3  tab, 
18  ref. 

Descriptors:  'Environmental  effects,  'Behavior, 
Fish  behavior,  Larvae,  Larval  growth  stage,  Prey 
fish  Predation,  Distribution,  Density. 
Identifiers:  'Feeding  behavior,  Prey  density,  Prey 
distribution.  Anchovy,  Engraulis  mordax. 

Searching  and  feeding  behavior  of  larval  anchovy 
were  studied  under  conditions  of  high  aggregation 
of  prey  and  at  various  densities  when  prey  were 
not  highly  aggreaged.  The  pery  used  in  most  ex- 
periments was  the  dinoflagellate,  Gymnodimum 
splendens,  the  rotifer,  Brachionus  plicatihs,  was 
used  in  comparative  studies.  Yolk-sac  and  post- 
yolk-sac  larvae  were  present  in  patches  in  condi- 
tions of  both  light  and  dark.  The  number  of  larvae 


attracted  to  a  patch  depended  upon  the  density  and 
volume  of  the  patch.  The  structure  of  searching 
behavior  at  various  prey  densities  was  analyzed  by 
recording  movements  of  larvae  as  they  swam  over 
a  grid.  Speed  and  direction  of  search  patterns  of 
larvae  were  density-dependent:  larvae  swam 
faster  at  low  prey  densities  than  they  did  at  higher 
ones;  and  the  expected  area  covered  by  a  larva  on 
the  basis  of  directional  components  alone  was 
greater  at  low  densities.  (See  also  W77-04524) 
(Chilton-ORNL) 
W77 -04541 

VITAL  ACTIVITY  PARAMETERS  AS  RE- 
LATED TO  THE  EARLY  LIFE  HISTORY  OF 
LARVAL  AND  POST-LARVAL  LAKE  WHITE- 
FISH  (COREGONUS  CLUPEAFORMIS), 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
W.J.  Hoagman. 

In-  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage Marine  Research  Laboratory,  Oban, 
Scotland  May  17-23,  1973.  p  547-558,  1  fig,  5  tab, 
22  ref. 

Descriptors:        'Behavior,        'Fish        behavior 
'Environmental   effects,   Growth  stages,   Larval 
growth  stage,  Larvae,  Temperature,  Light,  Feed- 
ing rates,  Swimming. 
Identifiers:  'Feeding  behavior,  Whitefish. 

Larval  lake  whitefish  hatched  in  nature  were 
transported  to  constant  environmental  conditions 
and  experimented  on  over  fish  sizes  of  12.6  to  24  9 
mm.  Swimming  speed  whiel  feeding  on  live  plank- 
ton was  1.5  cm/sec  and  did  not  increase  propor- 
tional to  size.  Sustained  swimming  abilty  increased 
from  3.7  to  11.4  cm/sec  and  maximum  short 
distance  speed  increased  from  6.7  to  22.6  cm/sec 
proportionally  with  size.  Body  lengths  per  second 
averaged  3.7  times  the  body  lenght.  Young  white- 
fish  were  non-schooling  and  fed  independently  at 
an  effective  feeding  rate  of  37.8%  of  all  encounters 
with  copepods.  Feeding  cased  during  absolute 
darkness.  Food  intake  and  activity  was  continu- 
ous, enabling  larvae  to  search  between  8.1  h  and 
14.5  1/h.  Temperature  preference  was  12-17  C 
when  acclimation  temperatures  were  6,  11,  and 
14.5  C.  Avoidance  temperatures  were  20-23C  with 
heat  narcosis  and  death  above  24  C.  Temperature 
preference  did  not  change  with  size.  Light 
gradients  from  2475-1  lux  had  no  concentrating  ef- 
fects except  on  the  smallest  sizes.  Vertical  dis- 
tributions in  the  laboratory  were  epilagic.  (See  also 
W77 -04524)  (Chilton-ORNL) 
W77-04542 


malities  were  not  caused  by  haploidy.  Phyi 
tributes  of  halibut  spermatozoa  could  not 
voked  to  explain  the  lack  of  fusion  of  halibu 
matozoan  genetic  material.  (See  also  WTl^ 
(Chilton-ORNL) 
W77 -04543 


GYNOGENESIS    IN    HYBRIDS    WITHIN    THE 
PLEURONECTIDAE, 

Ministry  of  Agriculture  Fisheries  and  Food, 
Lowestoft  (England). 
C.  E.  Purdom,  and  R.  F.  Lincoln. 
In-  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage Marine  Research  Laboratory,  Oban, 
Scotland,  May  17-23,  1973.  p  537-544,  3  tab,  10  ref. 

Descriptors:   'Genetics,  'Environmental  effects, 

Temperature,   Irradiation,   Breeding,   Embryonic 

growth  stage,  Fish  genetics,  Fish. 

Identifiers:    'Gynogenesis,    'Plaice,    'Flounder, 

'Halibut. 

Hybrids  between  plaice  or  flounder  and  halibut 
(using  spermatozoa  of  halibut)  were  shown  to  be 
haploids  arising  by  gynogenesis.  Cold  shocks 
given  within  20  min  after  fertilization  produced 
diploid  embryos  and  larvae  of  maternal  ap- 
pearance. Irradiation  of  halibut  spermatozoa  with 
Co60  gamma  rays  at  a  dose  of  100,000  rad  did  not 
affect  the  patterns  of  fertilization  and  subsequent 
embryonic  development.  Hybrids  between 
flounder  and  plaice  showed  only  10%  of  embryos 
which  looked  abnormal  and  haploid  -  like  but  the 
frequency  of  these  did  not  differ  between  cold- 
shocked  and  non-cold-shocked  eggs.  These  abnor- 


ARTIFICIAL  GYNOCENESLS  AND  ITS  / 
CATION  LN  GENETICS  AND  SELB 
BREEDING,  .,_,,.,     . 

Bureau  of  Sport  Fisheries  and  Wildlife,  Sti 
Ark.  Fish  Farming  Experiment  Station. 
J.  G.  Stanley,  and  K.  E.  Sneed. 
In:  Proceedings  of  an  International  Sympos 
the  Early  Life  History  of  Fish  held  at  th 
staffnage  Marine  Research  Laboratory, 
Scotland  May  17-23,  1973.  p  527-536,  1  fig 
41  ref. 

Descriptors:  'Genetics,  Fish  genetics,  Br 

Irradiation,  Reproduction,  Chromosome* 

Fish. 

Identifiers:     'Gynogenesis,     Ctenopnary 

idella,  Carassius  auratus. 

Gynogenesis  is  identified  as  potentially  i 
for  providing  unisex  populations,  in  gent 
dies  and  selective  breeding  for  locating  an< 
ing  recessive  genes  and  in  studies  of  chroi 
linkage  and  crossovers.  The  grass  carp  was 
a  test  animal.  Gynogentic  fry  were  prodi 
treating  eggs  with  x-irradiated  goldfish  sj 
total  of  185  embryos  hatched  of  which 
presumed  diploid  out  of  40,000  eggs  wk 
received  a  2  C  temperature  shock.  No  ( 
were  found  in  controls.  Offspring  prodi 
gynogenesis  could  theoretically  reproduc 
female  of  the  species  had  heterogan* 
chomosomes  or  if  spontaneous  sex  in 
occur.  It  was  concluded  that  produc 
gynogenetic  fishes  offers  a  means  for  stoc 
otic  species  without  the  Ikelihood  of  repro 
(See  also  W77-04524)  (Chilton-ORNL) 
W77-04544 


INFLUENCE  OF  TEMPERATURE  AND 

TY  ON  EMBRYONIC  DEVELOPMENT 

VAL     GROWTH     AND     NUMBER     Ol 

TEBRAE      OF      THE      GARFISH,      1 

BELONE, 

Nederlands  Instituut  voor  Onderzoek  i 

Texel. 

M.  Fonds,  H.  Rosenthal,  and  D.  F.  Aldero 

In:  Proceedings  of  an  International  Symp 

the  Early  Life  History  of  Fish  held  at 

staffnage   Marine    Research   Laboratorj 

Scotland  May  17-23,  1973.  p  509-525,  7  f 

35  ref. 

Descriptors:  'Environmental 

'Temperature,       'Salinity,       'Growth 
'Embryonic  growth  stage.  Larval  grow 
Larvae,  Fish,  'Cars. 
Identifiers:  Belone  belone. 

Of  the  two  environmental  factors  exami 
perature  appears  to  have  a  predominant 
on  eggs  of  garfish  during  incubation.  Si 
eggs  during  incubation  and  of  larvae  rea 
40  mm  total  length  appears  to  be  max 
salinity-temperature  conditions  of  appr 
31-37%  S  and  17.  5-19.  5  C.  Length  and 
reared  larvae,  and  larvalcondition,  app 
optimized  in  the  same  approximate  rat 
size  of  newly-hatched  larvae  is  maxim 
yolk-sac  size  is  minimized,  by  exposure 
cubation  to  below  10%  S  at  temperature 
Number  of  vertebrae  is  estimated  to  be 
after  incubation  to  salinity-temperature  1 
near  41%  S  and  21C.  (See  also  W 
(Chilton-ORNL) 
W77-04545 


EFFECTS  OF  REDUCED  OXYGEN  J 
RYOS   AND  LARVAE  OF  THE 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Effects  Of  Pollution— Group  5C 


KER,  COHO  SALMON,  BROOK  TROUT 
WALLEYE, 

ronmental  Research  Lab.-Duluth,  Minn 
Siefert,  and  W.  A.  Spoor, 
roceedings  of  an  International  Symposium  on 
•arly  Life  History  of  Fish  held  at  the  Dun- 
lage   Marine   Research   Laboratory,   Oban 
and,  May  17-23,  1973.  p  487-495, 4  tab,  15ref.' 

nptors:  'Environmental  effects,  "Oxygen, 
Growth  stages.  Eggs,  Larvae,  *Book  trout 
ion,  'Suckers,  *Walleye. 

:ffects  of  continuous-reduced  dissolved  ox- 
concentrations  were  on  the  embryos  and  lar- 
f  the  species  studies  from  egg  fertilization 
the  larvae  were  feeding.  White  suckers  and 
^es  were  not  harmed  at  50%  satuation  but 

sucker  development  was  inhibited  at  25% 
ition  and  walleye  survival  dropped  sharply  at 
aturation.  Developmental  delay  and  mortali- 

coho  salmon  increased  progressively  with 
•educed  oxygen  concentration  tested  includ- 
e  highest  reduced  tension  of  50%  saturation, 
slight  delays  of  brook  trout  development  oc- 
1  at  all  reduced  oxygen  tensions  tested,  but 
d  effects  on  development  and  poor  survival 
•ed  only  at  20%  saturations  and  below  (See 
'77-0424)  (Chilton-ORNL) 
4547 


ERATURE     TOLERANCE     OF     EARLY 

LOPMENT  STAGES  OF  DOVER  SOLE 

A  SOLEA  (L.), 

ry  of  Agriculture,  Fisheries  and  Food,  Port 

England).  Fisheries  Lab. 

Win. 

)ceedings  of  an  International  Symposium  on 

irly  Life  History  of  Fish  held  at  the  Dun- 

ige   Marine   Research    Laboratory,    Oban 

ad,  May  17-23,  1973.  p  449-463,  7  fig,  3  tab,' 


ptors:  'Environmental  effects 

erature,  'Growth  stages,  Eggs,  Larvae,  Re- 
e.  Mortality,  Fish,  Thermal  stress, 
lers:  'Dover  sole,  Solea  solea. 

rature  tolerance  of  S.  solea  was  found  to  in- 
dunng  ontogenesis.  Embryonic  stages  were 
f  stenothermal  in  relation  to  the  generally 
srmal  larval  stages,  though  tolerance  con- 
to  increase  during  larval  development  up  to 
iod  of  metamorphosis.  Successful  full-term 
ion  of  Stage  1A  eggs  was  predictable 
n  7  and  16C  but  successful  first-feeding  of 
titched  from  these  eggs  was  only  obtained 
narrower  range  of  12-16C.  Larvae  hatched 
and  transferred  to  temprature  of  up  to  22C 
n,c„ed ^st-feeding.  96-h  LC50  values  of  23 
28.  1C  were  derived  for  upper  lethal  limits 
K-sac  larvae,  first-feeding  larvae,  and 
lorpnosing  larvae  respectively.  For  Stage  5 
the  absolute  tolerance  range  was  found  to 
Kj  (See  also  W77-04524)  (Chilton-ORNL) 


fU?F  CONSTANT  AND  RISING  TEM- 

«ATL°^,Sr,URVIVAL  AND  DEVELOP- 
RATES  OF  EMBRYONIC  AND  LARVAL 

«LL)  PERCA      FLAVESCENS 

mental  Research  Lab.-Duluth,  Minn. 
Hokanson,  and  C.  F.  Kleiner 
eedings  of  an  International  Symposium  on 
y  i-ife  History  of  Fish  held  at  the  Dun- 
f  M^e,Research   Laboratory,   Oban, 
I.  May  17-23,  1973.  p  437-448,  5  fig,  2  tab, 

ors:  'Environmental  effects 

attire ,  'Mortality,  'Growth  rates,  Eggs' 
!.    Yellow  perch,  Growth  stages,  Fish 

acl!ra"fce  ot„  recessive  embryonic  and 
ages   of   yellow   perch   increased   with 


morphological  differentiation.  Survival  of  eary 
embryonic  stage  (before  neural  keel)  was  generally 
favored  at  3.1  to  19.9  C.  The  optimal  thermal 
regime  for  culture  of  yellow  perch  was  an  initial 
exposure  of  fertilized  eggs  to  10  C  and  exposure  to 
20  C  before  hatching.  Rising  temperature  regimes 
also  favored  shorter  hatching  periods  and  lower  in- 
cidence of  abnormalities  at  hatch.  Mass  hatch  oc- 
curred in  6  day  at  19.7  C  and  in  15  days  at  5  4  C 
Effects  of  incubation  temperatures  on  total  hatch 
median  time  to  hatch,  and  size  at  mass  hatch  of 
Persca  flavescens  were  compared  to  P.  fluviatilis 
and  the  data  tend  to  support  the  theory  that  the 
two  may  be  conspecific.  (See  also  W77-04524) 
(Chilton-ORNL) 
W77-04550 


EFFECT  OF  PARENTAL  TEMPERATURE  EX- 
PERIENCE ON  THERMAL  TOLERANCE  OF 
EGGS  OF  MENIDIA  AUDENS, 

Texas  Univ.,  at  Austin,  Dept.  of  Zoology 

C.  Hubbs,  and  C.  Bryan. 

In:  Proceedings  ,u  an  International  Symposium  on 

the  Early  Life  History  of  Fish  held  at  the  Dun- 

staffnage    Marine    Research    Laboratory     Oban 

Scotland,  May  17-23,  1973.  p  431-435,  2  fig   1  tab' 

3  ref. 

Descriptors:  'Environmental  effects,  'Thermal 
stress,  Fish,  Eggs,  Temperature,  Resistance  Mor- 
tality. 

Identifiers:  Parental  experience,  'Silversides 
Menidia  audens. 

Thermal  tolerance  of  eggs  of  the  silverside 
Menidia  audens,  is  shown  to  be  influenced  by 
prior  temperature  experience  of  the  parent  A  9 
degree  C  difference  in  parental  acclimation  tem- 
perature resulted  in  an  upward  shift  in  thermal 
tolerance  of  eggs  from  the  higher  of  two  parental 
acclimation  groups.  This  shift,  measured  in  terms 
of  the  thermal  range  at  which  gastrulation  would 
occur,  was  of  the  order  of  1  degree  C.  When  the 
thermal  stress  was  maintained  after  gastrulation  a 
reversal  occurred.  Eggs  exposed  to  sublethal  ther- 
mal stresses  and  returned  to  optimal  temperatures 
showed  high  survival,  despite  being  subjected  to 

w7-7tnAr?Jw^^cks  in  such  transfers.  (See  also 

W77-04524)  (Chilton-ORNL) 

W77-04551 


EFFECT  OF  HYDROGEN  SULFIDE  ON 
DEVELOPMENT  AND  SURVIVAL  OF  EIGHT 
FRESHWATER  FISH  SPECIES, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Entomology 

Fisheries  and  Wildlife. 

L.  L.  Smith,  Jr,  and  D.  M.  Oseid. 

In:  Proceedings  of  an  International  Symposium  on 

the  Early  Life  History  of  Fish  held  at  the  Dun- 

staffnage    Marine    Research    Laboratory,    Oban 

Scotland,  May  17-23,  1973.  p  417-430,  11  tab,  11 

rci. 

Descriptors:  'Environmental  effects,  'Water  pol- 
lution, 'Hydrogen  sulfide,  Fish,  Eggs,  Fry,  Mor- 
tality, Resistance,  Freshwater,  Brook  trout   Rain- 
bow trout,  Trout,  Pikes,  Walleye,  Suckers 
Identifiers:  Fathead,  Goldfish,  Bluegill. 

The  eggs  fry  of  8  species  of  North  American  fresh- 
water fish  were  subjected  to  concentrations  of 
hydrogen  slulfide  varying  from  0.006  -  0.086  mg/1 
In  general,  survival  was  reduced,  fry  length  at 
hatch  shortened,  and  dry  deformity  increased  with 
increasing  hydrogen  sulfide  concentration.  Treat- 
ment of  fish  of  some  species  prior  to  spawning 
reduced  fecundity  and  egg  survival.  Low  oxygen 
concentration  increased  resistance  of  fry  but 
decreased  resistance  of  eggs.  The  no-effect  levels 
of  hydrogen  sulfide  were  lower  than  acutely  toxic 
levels  as  described  by  median  lethal  concentra- 
tions. Levels  of  hydrogen  sulfide  commonly  found 
in  natural  systems  may  inhibit  or  presvent 
redproduction  of  some  fish  species.  It  was  con- 
cluded that  many  habitats  with  unexplained 
absence  of  satisfactory  fish  reproduction  should 


be  examined  for  possible  natural  contamination 
with  hydrogen  sulfide  in  potential  spawing  and 
ORNL)  al"ea'  <SeC  alS°  W77"04524)  (Chilton- 
W77-04552 
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RESISTANCE       OF       PLAICE       EGGS 
MECHANICAL  STRESS  AND  LIGHT, 

Deutsche  Akademie  der  Wissenschaften  zu  Berlin 
(East  Germany).  Institut  fuer  Meereskunde 
T.  Pommeranz. 

In:  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage  Marine  Research  Laboratory,  Oban 
Scotland,  May  17-23,  1973.  p  397-416,  20  fig,  1  tab' 
41  ref. 

Descriptors:  'Environmental  effects,  'Stress 
'Resistance,  Light,  Eggs,  Larvae,  Mortality,  Fish' 
Identifiers:  'Mechanical  stress(Fish),  'Plaice. 

Mortality  caused  by  deformation  from  crushing 
forces  was  found  to  decrease  considerably  during 
development.  Due  to  combination  of  different  via- 
bility with  varying  mechanical  resistance  to  defor- 
mation, the  eggs  pass  through  an  exteremely  vul- 
nerable phase  during  the  first  hours  after  fertiliza- 
tion; a  second  phase  with  low  viability  but  with 
high  mechanial  resistance  after  the  activation  until 
the  embryo  has  surrounded  half  of  the  yolk's  cir- 
cumference; a  third  optimal  phase  with  high  via- 
bility and  high  mechanical  resistance;  and  a  final 
phase  with  a  decrease  of  the  mechanial  resistance 
immediately  before  hatching.  By  means  of  a  spray, 
bubbling  and  surfing  water  the  eggs  were  also  ex- 
posed to  shearing  forces.  Only  a  few  eggs  coud  not 
tolerate  these  but  yolk  sac  larvae  were  relatively 
susceptible  to  the  spray.  Artificial  ultraviolet  light 
was  not  very  harmful  but  artificial  infrared  light 
sometimes  caused  a  high  mortality.  The  lethal  ef- 
fect of  natural  daylight  was  thought  to  be  due  to 
the  ultraviolet  component.  The  tolerance  limit  of 
eggs  in  9.5  cm  deep  containers  lay  between  257 
ly/d  and  462  ly/d  and  462  ly/d  above  the  natural  in- 
solation during  the  spawing  season.  (See  also  W77- 
04524)  (Chilton-ORNL) 
W77-04553 


EFFECTS  OF  CADMTUM  ON  DEVELOPMENT 
AND  SURVIVAL  OF  HERRING  EGGS, 

Biologische  Anstalt  Helgoland  (West  Germany) 
H.  Rosenthal,  and  K.  R.  Sperling. 
In:  Proceedings  of  an  International  Symposium  on 
The  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage  Marine  Research  Laboratory  Oban 
Scotland,  May  17-23,  1973.  p  383-396,  5  tab,  7  fie' 
27  ref. 

Descriptors:  'Environmental  effects,  'Cadmium 
Mortality,  'Eggs,  'Herrings,  Larvae. 

Herring  eggs  from  Baltic  spring  and  autumn 
spawners  were  incubated  at  different  concentra- 
tions of  cadmium  in  solutions  containing  cadmi- 
um-EDTA,  cadmium-zinc,  and  cadmium  ascorbic 
acid.  Percentage  of  viable  hatch  was  16.3%  in  1  0 
ppm  Cd,  82.7%  in  0.1  ppm  Cd,  and  93.  0%  in  con- 
trol samples.  In  a  concentration  of  5.0  ppm  Cd  no 
viable  occurred.  With  increasing  Cd  concentra- 
tions, larvae  had  smaller  size  and  longer  yolk  sacs. 
The  effect  of  Cd  was  diminished  in  the  presence  of 
zinc  and  EDTA.  Cadmium  uptake  took  place 
mainly  at  the  surface  of  the  egg  capsule,  casuing  a 
change  in  the  physico-chemical  properties  of  the 
chorion.  The  ionic  form  of  cadmium  in  sea  water  is 
important     for     the     action     of     the     toxicity 

m£CJ?anism-  (See  ^s0  W77-04524)  (Chilton- 
ORNL) 

W77-04554 


SURVIVAL  OF  AUSTRALIAN  ANCHOVY 
(ENGRAULIS  AUSTRALIS)  EGGS  AND  LAR- 
VAE IN  A  HEAT  TRAP, 

Trent  Univ.,  Peterborough  (Ontario). 
P.  M.  Powles. 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


In-  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  the  Dun- 
staffnage  Marine  Research  Laboratory,  Oban, 
Scotland,  May  17-23,  1973.  p  373-381,  5  fig,  2  tab, 
16  ref . 

Descriptors:  *Environmental  effects, 

•Temperature,   Thermal   stress,   Larvae,   Larval 
growth   stage,   Eggs,   Mortality,   Cooling   water, 
Australia,  Thermal  pollution. 
Identifiers:  'Australian  anchovy,  Engraulis  aus- 
tralis,  Critical  Thermal  Maximum,  CTM. 

The  Australian  anchovy  spawns  in  sea  bays  and 
estuaries  from  September  to  February  with  vast 
numbers  of  the  eggs  passing  through  cooling  con- 
densers of  steam  electric  stations.  At  Vales  Point, 
on  Lake  Macquarie,  N.  S.  W„  it  was  found  that 
survival  of  late  eggs  from  inlet  and  discharge 
canals  was  90%  and  60%,  respectively  in 
November  and  December,  but  only  30%  when 
discharge  canal  temperatures  rose  above  32C  in 
January  and  February.  Part  of  this  mortality  could 
be  due  to  turbulence  and/or  abrasion  in  the  collect- 
ing net  The  Critical  Thermal  Maximum  (CTM)  for 
both  anchovy  and  triggerfish  was  found  to  be 
between  37  and  40C.  (See  also  W77-04524) 
(Chilton-ORNL) 
W77-04555 

EFFECTS  OF  THERMAL  SHOCK  ON  LARVAL 
ESTUARINE  FISH-ECOLOGICAL  IMPLICA- 
TIONS WITH  RESPECT  TO  ENTRAINMENT  IN 
POWER  PLANT  COOLING  SYSTEMS, 

National  Marine  Fisheries  Service,  Beaufort,  N. 
C  Atlantic  Estuarine  Fisheries  Center. 
D  E.  Hoss,  W.  F.  Hettler,  Jr,  and  L.  C.  Coston. 
In  Proceedings  of  an  International  Symposium  on 
the  Early  Life  History  of  Fish  held  at  Dun- 
staffnage  Marine  Research  Laboratory,  Oban, 
Scotland,  May  17-23,  1973.  p  357-371,  5  tab,  6  fig, 
17ref.AT(49-7)-5. 

Descriptors:  *  Environmental  effects,  "Thermal 
stress,  Larval  growth  stage,  Larvae,  Fish,  Tem- 
perature, Salinity,  Metabolism,  Respiration, 
Behavior,  Fish  behavior,  Mortality,  Atlantic  men- 
haden, Powerplants,  Cooling  water,  Fish  handling 
facilities,  *Entrainment. 

Critical  thermal  maximum  (CTM),  oxygen  con- 
sumption, survival,  and  behavior  of  larval  fish 
were  measured  as  a  function  of  the  magnitude  of 
temperature  change ,1  exposure  time,  and  salinity 
for  larvae  of  Atlantic  menhaden,  spot,  pinfish,  and 
3  species  of  flounder.  Measurements  of  CTM  were 
useful  in  establishing  ranges  of  thermal  tolerance 
but  were  inadequate  for  evaluating  the  effects  ot 
entrapment  on  larval  fish.  Data  indicated  that 
metabolic  increases  were  temporary  with  return  to 
normal  after  a  few  hours  in  surviving  fish.  Survival 
was  dependent  on  magnitude  of  temperature 
change,  length  of  exposure,  salinity,  and  species 
of  fish  Loss  of  equilibrium  was  obsersved  not 
only  after  increases  in  temperature  but  also  after 
decreases  in  temperature  to  ambient.  Equilibrium 
loss  may  cause  fish  to  be  more  vulnerable  to 
predation.  (See  also  W77-04524)  (Chilton-ORNL) 
W77-04556 

BIOLOGICAL     ACTION     OF     NITRATES     IN 
DRINKING  WATER,  (IN  RUSSIAN), 
Kazanskii  Gosudarstvennyi  Meditsinskii  Institut 
(USSR).  Inst,  of  Public  Hygiene.         .  .... 

For  primary  bibliographic  entry  see  Field  5A. 
W77-04560 


BEHAVIOR  OF  FISH  INFLUENCED  BY  HOT- 
WATER  EFFLUENTS  AS  OBSERVED  BY  UL- 
TRASONIC TRACKING,  . 

Institute  of  Freshwater  Research,  Drottningholm 

(Sweden). 

L.  Nyman.  ,  _     . 

Fishery  Board  of  Sweden,  Institute  of  Freshwater 

Research  Report  No.  54,  p.  63-74,  1975.  7  fig.,  19 

ref. 


Descriptors:  'Thermal  pollution,  'Fish  behavior, 
'Monitoring,  'Data  collections,  Telemetry, 
Heated  water,  Foreign  countnes,  Nuclear  power- 
plants,  Water  temperature. 

Identifiers:  'Ultrasonic  tracking,  Sensors, 
Sweden. 

To  study  effects  of  above-normal  temperatures  on 
fish   standard  and  thermistor-equipped  ultrasonic 
tags  were  inbedded  in  the  stomachs  of  ide,  silver 
and  yellow  eels  and  sea-run  brown  trout  (Salmo 
trutta)     and     traced     with     hydrophones/some 
receivers.  The  purpose  of  the  study  was  to  deter- 
mine responses  to  heated  effluents  from  a  nuc  ear 
power  station  and  a  fossil  fuel  thermal  powerplant 
on  the  east  and  west  coasts  of  Sweden,  respective- 
ly  No  typical  behavior  or  irritation  from  the  tags 
was   noted   and   tag  shedding   was   not  a  great 
problem.  Ide  were  attracted  by  heated  water  only 
in    autumn    but    only    for   a    short    period;    net 
avoidance  was  also  observed.  YeUow  eels  were  at- 
tracted  by    heated   discharges   in   summer,   and 
although  silver  eels  were  activated  and  attracted  in 
winter  at  7-10  centigrade,  they  were  repelled  in 
late  summer  and  autumn,  their  principal  migration 
period.    Brown   trout   were   attracted   by   heated 
water  when  ambient  sea  temperatures  did  not  ex- 
ceed 15-16  centigrade  and  avoided  healed  areas  in 
summer.  The  study  proved  the  feasibility  of  using 
ultrasonic  telemetry  for  studying  the  behavior  of 
fish  exposed  to  heated  plumes  and  demonstrates 
its  potential  as  an  aid  for  recreational  and  commer- 
cial fishermen,  and  possibly  as  a  tool  to  evaluate 
the  effects  of  thermal  power  plant  siting  in  relation 
to  fish  fauna.  (Auen-Wisconsin) 
W77-04568 

PIKE  AS  THE  TEST  ORGANISM  FOR  MERCU- 
RY DDT  AND  PCB  POLLUTION.  A  STUDY  OF 
THE  CONTAMINATION  IN  THE  STOCKHOLM 
ARCHIPELAGO, 

Naturhistoriska  Riksmuseet,  Stockholm 

(Sweden). 

M.  Olsson,  and  S.  Jensen. 

Fishery  Board  of  Sweden,  Institute  of  Freshwater 

Research  Report  No.  54,  p.  83-106,  1975.  8  fig.,  13 

tab.,  45  ref.,  1  append. 

Descriptors:  'Bioindicators,  'Pikes,  'Mercury, 
*DDT,  'Polychlorinated  biphenyls,  Biomass, 
Fish  Weight,  Analytical  techniques,  DDE,  Water 
pollution  sources,  Chlorinated  hydrocarbon  pesti- 
cides, Foreign  countries,  Pollutant  identification. 
Identifiers:  'Bioaccumulation,  'Stockholm 
archipelago(Sweden). 


AQUATIC    PLANTS:    A    GUIDE    H)K    Tl 
IDENTIFICATION        AND       CONTBOi 
PENNSYLVANIA, 

Pennsylvania     Water     Resources     CoordB 
Committee,  Harnsburg 
For  primary  bibliographic  entry  see  Held  50. 
W77 -04570 


According  to  a  study  of  effluent-laden  wates  out- 
side Stockholm,  Sweden,  the  widely-distributed 
pike  has  advantages  among  fish  as  a  test  organism 
for  bioaccumulating  pollutants  because  of  its  sta- 
tionary habits,  growth  throughout  its  lifetime,  and 
weight  apporximates  age  for  each  sex.  Further- 
more   local  variation  in  growth  is  moderate,  and 
important  consideration  when  mercury  levels  for  a 
standardized  weight  of  the  fish  are  used  in  com- 
paring    different     localities.     (For     DDT     and 
polychlorinated  biphenyls,  mean  sample  levels  can 
be  used).  Pike  have  a  considerable  lifespan  and  a 
long  mercury  half -life,  an  advantage  during  in- 
vestigations into  the  general  distribution  pattern  of 
an  area  where  currents  and  winds  vary.  Since  it  is 
a  predatory  fish  the  levels  of  the  pollutants  studied 
may  depend  on  the  degree  of  accumulation  in  the 
food  species.  However,  the  levels  of  the  accumu- 
lated substances  in  organisms  are  influenced  by 
the  degree  of  biological  activity  and  biomass;  thus 
if  two  equal  volumes  of  water,  one  with  a  high  and 
the  other  with  a  low  biomass,  are  exposed  to  an 
equal  amount  of  a  substance,  the  highest  level  per 
unit  weight  organic  matter  will  be  in  the  low 
bomass      sample.      Methods      and      analytical 
techniques  for  determining  distribution,  amounts, 
and  sources  of  mercury,  DDT  and  PCB  in  the 
Stockholm  archipelago  and  two  island  lakes  are 
also  given.  (Auen-Wisconsin) 
W77  -04569 


AN    EXAMINATION   OF   THE   POSSIBLI 

FECTS  OF  SUDBURY  NICKEL  MINING 

SMELTING    OPERATIONS    ON    HSHES 

THE  WATER  CHEMISTRY  OF  LAKKS  Wl 

THE  WHITEFLSH  LAKE  INDIAN  RESERV 

Fisheries  and  Marine  Service,  Nanaimo  (I 

Columbia).  Biological  Station. 

R.  J.  Beamish,  G.  A.  McFarlane,  J.  C.  VanLc 

and  J.  Lichwa. 

Technical  Report  No.  579,  1975.  56  p.  13 

tab.,  66  ref. 

Descriptors:  'Water  pollution  effects,  *Wal 
lution  sources,  'Acidity,  'Mine  wastes,  ■ 
metals,  'Precipitation(Atmosphenc),  *C 
Nickel,  Fish,  Water  chemistry,  Sulfates, 
reservations,  Potable  water,  Oxides,  C 
Zinc,  Manganese,  Cadmium,  Fallout,  Air 
tion,  Industrial  wastes. 
Identifiers:  Whitefish  Lake 

Reserve(Ontario),   Sudbury(Ontano),   Sull 
ides,  La  Cloche  Mountain  lakes(Ontano). 

The    Sudbury    operations    represent    O 

greatest  single  source  of  sulfur  dioxide,  n 

2  6  million  tons  into  the  atmosphere  annuafl 

with  approximately  14,500  tons  of  iron,  20 

of  nickel,  and  1800  tons  of  copper.  The 

metals  and  oxides  are  precipitated  both  by  i 

as  dry  fallout.  To  evaluate  effects  of  thes 

tants     water  chemistry   was   measured  i 

within  the  Whitefish  Lake  Indian  Reservi 

the    La    Cloche    Mountains,    southwest 

reserve  but  in  the  same  direction  of  the  pr 

winds.   Lakes  along  the   southeast  edge 

reserve  had  pH  values  below  6.0,  with  < 

value  of  4.5.  Acid  concentrations  in  the  La 

Mountain  lakes  were  harmful  to  aquatic 

fish,  as  were  the  abnormally-high  concet 

of  metals,  particularly  nickel.  While  co 

tions  were  not  directly  harmful  to  fish, 

acidity    effects    on    sensitive    orgaiusnj 

evidenced   by  reduced   reproduction.  Tl 

acidic  lake  contained  no  fish.  Waters  on  t 

boundary    of    the    reserve    were    heavi 

taminated  for  all  parameters  tested,  wi 

heavy   metal   concentrations   exceeding 

tionally-accepted  limits  for  drinking  watei 

Wisconsin) 

W77-04571 


ALLELIC  SELECTION  IN  A 
(GYMNOCEPHALUS  CERNUA  (L.) 
JECTED  TO  HOTWATER  EFFLUENTS, 

Institute  of  Freshwater  Research,  Drotti 

(Sweden). 

L.  Nyman.  . 

Fishery  Board  of  Sweden,  Institute  of  H 

Research  Report  No.  54,  p.  75-82,  1975. 

tab.,  21  ref. 

Descriptors:  'Thermal  pollution,  'Fish 
'Fish  migration,  'Adaptation,  Foreign  c 
Environmental  effects,  Ecotypes,  Heat. 
Water  temperature,  Nuclear  powerplants 
Identifiers:  Sweden,  'Gymnocephalus  ce 

Effects  of  thermal  effluents  on  the  migr 
terns  and  genetic  transformations  of  fn 
investigated  in  the  cooling  water  dis( 
Oskarshamn  Nuclear  Power  Station  si 
Sweden's  Baltic  coast,  using  the  1 
(Gymnocephalus  cernua)  populatio 
discharge  increased  ambient  temperaturi 
centigrade.  Tabulations  are  given  for  thi 
tion  of  esterase  phenotypes  within  ea 
eight  ruff  populations  sampled,  the  est: 
lelic  frequencies  and  diallelic  polymo 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Effects  Of  Pollution— Group  5C 


:tic  populations.  Migratory  patterns  of  ruff 
iced  by  the  heated  effluents  indicated  that 
luals  attracted  by  the  hot  water  in  1972  and 
ad  high  frequencies  of  the  fast'  allele  of  the 
i  esterase  polymorphism,  whereas  fish  leav- 
:  heated  area  displayed  significantly  lower 
Results  show  how  a  species  generally  con- 
I  a  coldwater  form  adapted  genetically  in 
ar  to  an  induced  environmental  change  by 
ing  individuals  from  other  populations  with 
tic  configuration  more  relevant  to  the  new 
ons,  consequently  changing  migratory  pat- 
3ene  frequency  was  the  controlling  factor 
n  fish  attracted  and  those  repelled  by 
water.  Biological  implications  of  artificial 
arure  changes  causing  allelic  selection  are 
ed.  (Auen-Wisconsin) 
572 


VATIONS    ON    THE    PROBLEMS    OF 
TION  IN  SHATT  AL-ARAB,  IRAQ, 

Iria  Univ.  (Egypt).  Dept.  of  Oceanography, 
nary  bibliographic  entry  see  Field  5B 
575 


NSE  OF  AEROBIC  COMMUNITY 
(OLISM  TO  CHEMICAL  TREATMENT 
JATIC  MACROPHYTES, 

i  Polytechnic  Inst,  and  State  Univ., 
urg.  Dept.  of  Fisheries  and  Wildlife 
s. 

ange,  and  C.  B.  Schreck. 
Plant  Management,  Vol  14,  p  45-50   1976 
ret".  DAW65-74-C-0013. 

tors:  'Aerobic  conditions,  *Aquatic  weed 
•Chemcontrol,  "Oxygen  sag,  Dissolved 
Diquat,      'Virginia,      Photosynthesis 
ism.  Phytoplankton,  Oxygenation. 
:rs:  'Chickahominay  Reservoir(Va),  En- 
ions  of  a  herbicide  mixture  of  diquat  and 
II  to  reduce  the  submerged  macrophyte 
lensa  in  Chickahominy  Reservoir,   Vir- 
tered  the  aerobic  community  metabolism 
I   of   moderate    and    heavy    infestation, 
y    of    the     phytoplankton     community 
sm  without  a  period  of  dissolved  oxygen 
I    averted    fish    kills    and    maintained 
'ertebrate  community  stability.  Stations 
lerate  and  heavy  macrophyte  growth  con- 
showed   negative   oxygen   budgets   un- 
it after  treatment,  but  oxygen  equilibria 
ched  six  to  seven  weeks  later  and  were 
feet  the  following  year.  Net  community 
consumption    was    supported    by    at- 
c  oxygen  diffusion.  The  lightly-infested 
lowed  no  post-treatment  change  in  daily 
udget  patterns.  The  24-hr  oxygen  budgets 
ytoplankton  assemblage  at  the  moderate- 
d  station  showed  a  brief  slump  after 
.,  within  three  weeks  oxygen  budgets  in- 
>  three   times  pretreatment   levels.    A 
ikton    bloom    and    a    positive    oxygen 
as  evident  in  the  treated  bay  a  month 
tment,  compared  with  less  than  half  the 
*ton  and  a  negative  oxygen  budget  in  the 
fay.  Phytoplankton  numbers  increased 
Te?f    bay  auring  ,he  natural  decline  of 
t  did  not  reach  the  bloom  conditions  of 
'us  summer,  an  indication  that  some  of 
plankton  increases  in  the  treated  areas 
been  caused  only  be  seasonal  effects 
sconsin) 
6 


)WTH  AND  DISTRIBUTION  OF  TWO 

P/n  «nVRvErT'CIA'  A  RED  MACROAL- 
yRD  SOUND,  FLORIDA, 

iv.,  Coral  Gables,  Fla 
elyn. 

May  1975.  130  p.  17  fig,  6  tab,  108  ref, 


Descriptors:  'Marine  algae,  'Rhodophyta, 
Standing  crops,  Subtropic,  'Biomass,  'Florida 
Growth  rates,  Benthic  flora,  Seasonal,  Spatial 

distribution,  Plant  growth,  Shallow  water 

Identifiers:    Card   Sound(Fla),   Laurencia   poitei 

Laurencia  obtusa,  Seaweeds. 

A  year-long  study  of  periodic  changes  in  biomass 
and  growth  rates  of  Laurencia  poitei  and  L.  obtusa 
in  shallow,  subtropical  Card  Sound,  Florida    in- 
dicated patchy  areal  distribution  for  both  species 
along  with  marked  differences  in  seasonal  change 
the  biomass  of  L.  poitei  increased  gradually  from 
fall  to  late   winter  but  declined   sharply  during 
summer;  L.  obtusa  biomass  was  highest  during  the 
warmer  months.  Biomass  of  both  species  was  de- 
pendent upon  growth,  ovement  and  losses  to  other 
trophic  levels.  L.  poitei  growth  varied  seasonally 
as  well  as  between  plants  and  stations,  with  the 
variations  due  to  physiological  adaptation  to  its 
ecology  or  the  natural  senescence  of  plant  thalli 
Variation  between  stations  was  due  primarily  to 
the  station's  bathymetry,  sediment  composition 
and  circulation  of  the  sound.  Seasonal  changes  in 
growth  rates  of  Laurencia  was  the  result  of  the 
alga's  response  to  optimal  growth  requirements- 
L.  poitei  grew  best  during  early  spring  and  late  fall' 
at  temperatures  between  20  to  25C  and  moderate 
subsurface  light  levels;  L.  obtusa  grew  well  during 
both  winter  and  summer  extremes.  Fragmentation 
was  greatest  during  periods  of  unfavorable  growth 
conditions  but  decomposition  of  L.  poitei  was  the 
same  throughout  the  year  and  much  faster  than  for 
other  marine  plants.  (Auen-Wisconsin) 
W77-04578 


EFFECT  OF  THE  NOVOROSSISK  HEAT  ELEC- 
TRIC POWER  STATION  WARM  WATERS  ON 
ZOOPLANKTON,  (IN  RUSSIAN), 

Kuban  State  Univ.,  Novorossisk  (USSR).  Marine 

Biology  Research  Station. 

L.  I.  Goryainova. 

Gidrobiol  Zh  1 1(6),  p  28-33,  1975. 

Descriptors:    *Zooplankton,    'Thermal  pollution, 
Distribution,  Electric  powerplants,  Water  pollu- 
tion  effects,    Heated   water.   Reservoirs,    Water 
temperature. 
Identifiers:  Novorossisk,  Russian-Srsf ,  USSR. 

Distribution  of  species  composition  and  the  quan- 
tiative  development  of  zooplankton  is  shown  for  a 
zone  of  the  Novorosiisk  heat  electric  power  sta- 
tion (Russian  SFSR,  USSR)  heat  flow  where  the 
average  annual  water  temperature  was  0  7-4  0  deg 
higher  than  that  at  the  control  station.  Species 
composition  and  number  of  zooplankton  in 
separate  plots  are  analyzed  as  dependent  on  the 
distance  from  the  place  of  arm  water  discharge 
I  he  data  are  presented  on  the  effect  of  elevated 
temperatures  on  zooplankton  development - 
Copyright  1976,  Biological  Abstracts,  Inc. 
W77-04583 


reservoirs.  The  method  is  applied  to  a  designed 
reservoir.  The  reliability  of  the  prediction  method 
is  tested  by  comparing  the  calculated  results  for 
the  existing  Saidenbach  reservoir  with  the  data 
measured  in  this  water  body  by  Hoehne  (1970)  and 
Hoffman  (1972).-Copyright  1976,  Biological  Ab- 
stracts, Inc. 
W77-04584 


PREDICTION     OF     THE     PHYTOPLANKTON 
DEVELOPMENT  IN  DESIGNED  RESERVOIRS 
BY    COMBINING    A    GROWTH-MODEL    AND 
THE  ANALOGY  TO  EXISTING  RESERVOIRS 
(IN  GERMAN), 

Technische    Universitaet,    Dresden    (East    Ger- 
many). 

J.  Benndorf,  M.  Zesch,  and  E.  M.  Wiesner 
Int  Rev  Gesamten   Hydrobiol  60(6),  p  737-758, 


Descriptors:  'Phytoplankton,         Reservoirs, 

Forecasting,  'Growth  rates,  Model  studies 
Biomass,  'Mathematical  models,  Mixing   Water 

pollution  effects. 

By  deriving  the  most  significant  physical  charac- 
teristics (mixing  depth,  temperature  of  the  mixed 
layer,  length  of  the  winter  stagnation  period)  from 
existing  reservoirs  in  connection  with  a  simple 
mathematical  model  it  was  possible  to  predict  the 
phytoplankton  growth  and  biomass  in  designed 


PRIMARY  ORGANIC  PRODUCTION  IN  A 
BRACKISH  EUTROPHIC  ENVIRONMENT 
(ETANG  DE  BERRE):  EFFECTS  OF  STRONG 
DILUTION  (FROM  THE  WATERS  OF  THE 
DURANCE),  (IN  FRENCH), 

Centre  d'Oceanographie,  Marseille  (France).  Sta- 
tion Marine  d'Endoume. 
M.  Minas. 
Mar  Biol  (Berl)  35(1),  p  13-29,  1976. 

Descriptors:  'Eutrophication,  'Primary  produc- 
tivity, Brackish  water,  Waste  dilution,  Water  pol- 
lution, Lakes,  Phytoplankton,  Phosphates 
Seasonal. 

Identifiers:    Durance,    Etagn-de-Berre,    'France 
Organic,  Phosphate. 

14    C    primary   production    measurements    were 
made  over  a  period  of  5  yr  ( 1 965- 1 969,  inclusive)  in 
the  brackish  lake  Etang  de  Berre  near  Marseilles 
(France).  The  diversion  of  the  River  Durance  into 
the  Etang  de  Berre  took  place  during  this  period 
(March  1966)  and  introduced  an  important  modifi- 
cation  into   the   ecosystem,   mainly   through   in- 
creased and  variable  freshing,  accompanied  by 
substantial  nutrient  input.  The  seasonal  distribu- 
tion   of    production    rates    displayed    3    bloom 
periods:  the  1st  (short  and  slight)  in  spring,  the  2nd 
(the  most  important  as  regards  intensity  and  dura- 
tion) in  summer,  and  the  3rd  in  autumn  (Oct.).  Be- 
fore the  diversion  of  the  river  in  1965,  the  C-up- 
take  rates  in  the  lake  ranged  between  25  mg/m2  per 
day  in  winter  and  800  mg/m2  per  day  in  summer- 
autumn,  the  mean  value  for  the  year  being  150  g 
C/m2     wich    represents    2.5    X     104     tons    of 
photosynthesized  C  for  the  whole  lake.  After  the 
diversion,  more  than  3000  mg  C/m2,  representing  6 
x  104  tons  of  synthesized  C  for  the  whole  lake. 
Noticeable  variations  occurred  from  one  year  to 
another.    From    the    annual    nutrient    input    of 
phosphate  to  the  Etang  de  Berre  through  the  in- 
flow of  Durance  waters,  the  quantity  of  potentially 
synthesizable  elements  was  calculated,  in  terms  of 
C,  according  to  the  normal  P:C  ratio  of  organic 
substances;   this   quantity  is  called   R.   The  dif- 
ference between  measured  production  P  and  R 
gives  a  measure  of  the  regenearated  production. 
This  portion  of  production  represented  about  80% 
of  the  total  production  before  1968  but  only  16%  in 
1969,  a  year  of  maximum  freshwater  inflow.  This 
phenomenon  could  be  due  to  modifications  of  the 
ecophysiology  of  the  phytoplankton  resulting  from 
the     considerable     freshining.     With    increasing 
nutrient  load,  eutrophication  occurs  first,  then  still 
greater  dilution  results  in  inhibition  of  production  - 
-Copyright  1976,  Biologcal  Abstracts,  Inc 
W77-04587 


THE  DISTRD3UTION  OF  CALLITRICHE  OB- 
TUSANGULA  LEGALL  IN  THE  STREAMS  OF 
THE  FRDZDBERGER  AU  REGION,  (IN  GER- 
MAN), 

Universitaet     Hohenheim     (Landwirtschaft-liche 

Hochschule)    (West   Germany)x.    Inst,    of   Plant 

Ecology. 

A.  Kohler. 

Ber  Bayer  Bot  Ges  Erforsch  Heim  Flora  46  p  131- 

132,  1975.  p 

Descriptors:  'Eutrophication,  'Carbon  dioxide, 
'Distribution,  Vegetation,  Oligotrophy,  Marshes 
Drainage,  Streams,  Temperature. 
Identifiers:  'Callitriche-obtusangula,  Chara- 
hispida  Chara-vulgaris,  Potamogeton-coloratus, 
West  Germany(Fnedberger  au  region). 
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Group  5C— Effects  Of  Pollution 

C  obtusangula  was  not  found  during  the  vegeta- 
tional  mapping  of  this  area  (West  Germany)  in  the 
autumn  of  1972.  Its  ecological  requirements  and 
known  biotopes  are  described.  C.  obtusangula 
requires  eutrophic  water  rich  in  C02  and  warm  in 
the  winter.  Although  this  area  is  not  quite  suitable, 
the  plant  may  spread  upstream  as  eutrophication 
progresses  in  groundwater  streams.  The  distribu- 
tion of  C.  obtusangula  should  expand  during  the 
eutrophication  of  the  oligotrophic  marsh  drainage 
ditches,  while  Potamogeton  coloratus,  Chara 
hispida  and  C.  vulgaris  regress.-Copynght  1976, 
Biological  Abstracts,  Inc. 
W77-04588 


EFFECT  OF  KONAKOVA  STATE  REGIONAL 
ELECTRIC  POWER  STATION  HEATED 
WATER  DISCHARGE  ON  THE  BREAM 
GROWTH  IN  THE  IVANKOV  RESERVOIR,  (IN 

RUSSIAN),  ,   j  ,,..,.•„, 

Vserossiiskii     Nauchno-Issledovatelskn     Institut 

Prudovogo    Rybnogo    Khozyaistva,    Konakovo 

(USSR).  Upper  Volga  Div. 

G.  B.  Sappo. 

Gidrobiol  Zh  1 1(6),  p  58-63,  1975. 

Descriptors:  "Thermal  pollution,  "Heated  water, 
"Growth  rates,  Electric  powerplants,  Nutrition, 
Reservoirs,  Temperature,  Water  pollution  effects. 
Identifiers:  "Bream  growth,  Ivankov,  Konakovo, 
Russian-Sfsr,  USSR. 

The  differences  in  bream  growth  in  the  control 
section  and  in  zones  subjected  to  heating  were 
marked.  In  the  region  of  greatest  heat  the  growth 
rate  slows  down.  The  most  intensive  growth  is  typ- 
ical of  fishes  in  the  zone  of  weak  heating.  The  ob- 
served changes  in  growth  rate  are  in  agreement 
with  the  fatness  coefficients  and  nutrition  intensi- 
ty (Russian  SFSR,  USSR).-Copyright  1976, 
Biological  Abstracts,  Inc. 
W77-04589 

EFFECTS  OF  SIMULATED  PUMPED  STORAGE 
OPERATION  ON  NORTHERN  PIKE  FRY,  (IN 
GERMAN), 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung  und  Gewaesserschutz,  Zurich 

(Switzerland). 

W  Geiger,  H.  J.  Meng,  and  C.  Ruhle. 

Schweiz  Z  Hydrol  37(2),  p  225-232, 1975. 

Descriptors:  "Pumped  storage,  "Pikes,  Mortality, 
"Water  level  fluctuations,  Fry,  Reservoir  opera- 
tion. 
Identifiers:  Esox-lucius. 

The  effects  of  periodic,  simulated  water  level  fluc- 
tuations on  northern  pike  fry  (Esox  lucius) 
produced  by  pumped-storage  operations  were  ex- 
amined. Daily  fluctuations  of  10  cm  caused  a  sig- 
nificant increase  in  the  daily  mortality  rate.  Waves 
reduced  the  detrimental  effect  of  water  level  fluc- 
tuations, at  least  during  the  adhesive  phase  of  fry.- 
-Copyright  1976,  Biological  Abstracts,  Inc. 
W77-04590 

WATER  OZONATION  IN  FISH  CULTURE,  (IN 
GERMAN) 

Kanton    Fi'scherei   und   Jagdverwaltung,    Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  5K 

W77-04591 

STUDIES   ON   THE  JAPANESE   CHIRONIMID 
MIDGES  AS  A  NUISANCE:  I.  LARVICIDAL  EF- 
FECTS OF  SOME  ORGANOPHOSPHORUS  IN- 
SECTICIDES   AGAINST   THE   LAST   LARVAE 
OF    CHIRONOMUS    YOSHIMATSUI    MARTIN 
AND  SUBLETTE,  (IN  JAPANESE), 
National  Inst,  of  Health,  Tokyo  (Japan).  Dept.  of 
Medical  Entomology. 
Y.  Inoue,  and  M.  Mihara. 
Jpn  J  Sanit  Zool  26(2/3),  p  135-138,  1975. 


Descriptors:  "Diptera,  "Midges,  Larvacides,  Lar- 
vae,    "Insecticides,     "Organophosphorus    pesti- 
cides, Aquatic  insects,  Rivers. 
Identifiers:  Chironomus-yoshimatsui, 

Fenitrothion,     Fenthion,     Malathion,    Temefos, 
Japan,  Nuisance  insects. 

Using  small  model  water-courses  formed  with  a  tin 
gutter  (depth:  0.07  m,  width:  0.1  m,  length  1.8  m, 
water  velocity:  15  m/min)  suspended  in  a  stream, 
larvicidal  effects  of  some  organophosphorus  in- 
secticides were  evaluated  against  the  last  instar 
larvae  of  Chironomus  yoshimatsui  which  are  a 
serious   nusiance  at  some  urban   river  sides  in 
Tokyo,  Gifu  and  Ogaki.  The  larvae  used  in  the  test 
were  collected  from  the  Kanda  river  in  1972  and 
were    reared    in    successive    generations    in    the 
laboratory.  Emulsifiable  concentrates  of  temefos 
5%,  fenitrothion  10%,  fenthion  5%  and  malathion 
20%  were  used.  In  a  glass  tube  contact  method, 
performed  by  exposing  larvae  enclosed  in  a  bot- 
tomless glass  tube  to  the  stream  treated  with  a  cer- 
tain concentration  of  the  insecticides,  temefos  was 
most  effective  and  the  others  were  insufficient 
when  the  insecticides  were  introduced  into  the 
stream  at  the  concentration  of  1-2  ppm  active  in- 
gredient to  the  volume  of  the  stream  flow  for  a 
period   of    10   min.    Because   chironomid   larvae 
usually  inhabit  nests  on  the  bottom  mud,  another 
contact  test  with  the  nested  larvae  was  performed 
by    introducing    the    condition    of    their    natural 
habitat  into  the  water-course.  The  effectiveness  is 
strongly  fluctuated  due  to  the  above  mentioned 
circumstances,  whether  or  not  the  nest  case  is  ex- 
istent. A  range  of  insecticide  concentrations  must 
be  decided  in  relation  to  a  length  of  time  for  treat- 
ment.-Copyright  1976,  Biological  Abstracts,  Inc. 
W77-04592 


NEGATIVE  EFFECTS  OF  PHOSPHATE  IN  SUR- 
FACE WATERS,  (IN  GERMAN), 

E.  A.  Thomas. 

Schweiz  Z  Hydrol  37(2),  p  273-288,  1975. 

Descriptors:  "Phosphates,  Surface  waters, 
"Algae,  Water  pollution  effects,  Chlorophyta, 
Nuisance  algae,  Submerged  plants,  Water  treat- 
ment, Water  pollution  control. 

Phosphates  cause  increased  proliferation  of  sub- 
merged flowering  plants  or  green  filamentous  and 
other  algae  types  in  surface  waters.  These  tangles 
of  growth  impede  the  water  flow,  distort  the  flow 
rates  calculated  on  the  basis  of  the  water  level  and 
disrupt  bathers,  shipping  activities,  fishing  and 
fish  breeding,  power  plant  operations,  the 
replenishment  of  the  underground  aquifer  and  the 
preparation  of  water  for  drinking.  Primary  and 
secondary  wastewater  treatment  cannot  offset  the 
strong  imbalance  produced  in  surface  waters.  Pro- 
tective measures  are  discussed-Copyright  1976, 
Biological  Abstracts,  Inc. 
W77-04593 

BIOCHEMICAL  COMPOSITION  AND  EN- 
VIRONMENTAL CONDITIONS  OF  VENERUPIS 
DECUSSATA  AND  VENERUPIS  PULLASTRA  IN 
THE  PASAJE  ESTUARY,  LA  CORUNA,  (IN 
SPANISH), 

Instituto     Espanol     de     Oceanografia,     Madrid 
(Spain). 
N.  Gonzalez. 
Bol  Inst  Esp  Oceanogr  194,  p  1-44, 1975. 

Descriptors:  "Biochemistry,  "Shellfish,  "Organic 
matter,  "Nutrients,  Ecological  distribution,  Com- 
mercial fishing,  Environmental  effects,  Water  pol- 
lution, Estuaries,  Cycling  nutrients. 
Identifiers:  La-coruna,  "Venerupis-decussata, 
"Venerupis-pullastra,  Spain(Pasaje  estuary). 

The  production  of  commercially-valuable  shellfish 
is  due  to  the  high  concentration  of  organic  particu- 
late matter  and  the  existence  of  3  sources  of  inor- 
ganic nutrients:  freshwater;  upwelling;  and 
regeneration  from  the  muddy  bottom  (Spain).  I  he 


elemental  composition  of  2  spp.  of  econom 
portance:  V.  decussata  and  V  pull>. 
died  in  relation  to  ecological  parameters.  Cw 
cial  exploitation  more  in  accord  with  the  i 
condition  cycle  is  recommended. --Copyright 
Biological  Abstracts,  Inc. 
W77  -04594 


TASKS  AND  PRINCIPLES  OF  BIOLOC 
ANALYSIS  OF  THE  DEGREE  OF  POLLl 
OF  WATER  BODIES,  (LN  RUSSIAN), 

Astrakhan  State  Reservation  (USSR.). 
For  primary  bibliographic  entry  see  Field  SA 
W77-04598 

DATA  ON  SUBSTANTIATION  OF  THE 
IMUM  ALLOWABLE  CONCENTRATIC 
YALAN  IN  WATER  BODIES,  (IN  RUSSIA 
Vsesoyuznyi  Nauchno-Issledovatelskn  Inst 
gieni  i  Toksikologii  Pestitsidov,  Kiev  (USSf 
K.  K.  Vrochinskii,  S.  E.  Panchenko,  and  N. 
Popovich. 
Gig  Sanit  10,  p  104-105,  1975. 

Descriptors:  "Herbicides,  "Carbamate  pes 
•Toxicity,  Water  bodies,  Lakes,  Rice,  P< 
identification,  "Lethal  limit. 
Identifiers:  Cleansing,  Differentiation, 
Mains,  Mycobacteria,  Mycobacterium 
Mycobacterium-fortuitum,  Mycobacterii 
donae,  Mycobacterium-phlei,  Mycobactei 
berculosis,  Pools,  Stations,  Swimming,  T 
Water,  "Yalan,  Carbamates. 

Toxicological  investigations  on  rats  and 
the  herbicide  yalan  (Ordram,  S-ethyl 
amethyleneiminothiocarbamate),  used  for 
areas  where  rice  is  to  be  sown,  showed  th? 
siderable  role  in  the  mechanism  of  acticr 
herbicide  is  played  by  disturbances  of  o 
processes  in  the  body,  development  of  h; 
mia  and  shifts  in  the  hypophyseal-adrenal 
system.  Changes  were  noted  in  the  mdice 
peripheral  blood,  evidenced  by  a  decreas 
Hb  content,  decrease  of  the  hematocrit 
erythropenia  and  moderate  leukocytosis, 
dose  of  13  mg/kg  was  toxic  in  a  chronic 
ment.  The  recommended  maximum  allow* 
centration  is  0.02  mg/1.  The  limiting  index 
feet  on  the  organoleptic  properties  of 
Copyright  1976,  Biological  Abstracts,  Inc. 
W77-04599 

5D.  Waste  Treatment  Process 

POTENTIAL      REPLACEMENT     OF 
TANK  DRAIN  FIELD  BY  ARTIFICIAL 
WASTE  WATER  TREATMENT  SYSTEN 

Wisconsin  Univ.-Oshkosh.  Dept.  of  Geolc 
C.  W.  Fetter,  W.  E.  Sloey,  and  F.  L.  Span: 
Groundwater,     Vol.     14,     No.    6,    p 
November-December,  1976.  3  fig,  3  tab,  1 

Descriptors:  "Liquid  wastes,  "Sewage, 
disposal,  "Sewage  ponds.  Sewage  ti 
Waste  water(PoUution),  Wastewater 
Vegetation  effects,  Chemical  oxygen 
Biological  oxygen  demand,  Nitrate,  Phos 
Identifiers:  * Artif ical  marsh  wastewater 
system. 

Individual,  subsurface,  liquid  waste  dis 
been  cited  as  a  source  of  ground-water  a 
tion.  Waste  water  treatment  systems  us 
gent  marsh  vegetation  planted  in  a  gravel 
in  a  plastic  lined  trevel  could  be  used  to  ti 
tank  effluent.  A  pilot  plant  treating  unci 
primary  municipal  effluent  achieved  the 
reductions  in  mass:  BOD-77%;  C 
Orthophosphate-35%;  total  phosph 
Nitrate-22%,  coliform  bacteria  99.9%.  V 
treatment  is  possible  only  during  tht 
season,  it  could  be  useful  at  summer 
camping  areas,  resorts  and  roadside  r 
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treatment    systems    are    inexpensive    to 
and  virtually  automatic.  (Heiss-NWWA) 
117 


SE   REMOVAL    FROM    CANE   SUGAR 
VASTE  STREAMS  BY  ION  EXCHANGE, 

ia  Water  Resources  Research  Inst.,  Baton 

oves,  Jr. 

le  from  the  National  Technical  Informa- 

vice.  Springfield,  VA  22161  as  PB-263  465, 

des:  A03  in  paper  copy,  A01  in  microfiche. 

Jon  Report,  October  1976.  21  p,  14  fig   3 

:f,  3  append.  OWRT  A-036-LA(l),  14-34- 

9. 

ors:  *Ion  exchange,  *Waste  water  treat- 
jgarcane.  Industrial  wastes,  ""Hydrolysis 
ig  costs,  Catalysts,  Enzymes, 
rs:    'Sugar  mill   waste   water,   Glucose, 
!,  Sucrose,  Boric  acid. 

nounts  of  sucrose  in  sugar  mil]  waste 
ere  removed  by  hydrolyzing  sucrose  to 
md  fructose  and  then  removing  these  su- 
:omplexing  with  boric  acid  held  on  an  ion 
e  resin.  Hydrolysis  of  sucrose  utilized  the 
invertase  as  a  catalyst.  Attempts  were 
immobilize  invertase  on  various  solid  sup- 
est  a;tivity  and  stability  were  obtained 
line  substituted  invertase  on  Duolite 
resin  treated  with  gluteraldehyde.  The 
zed  enzyme  was  uneconomical,  so  the 
iry  design  was  based  on  direct  addition  of 
to  the  waste  water.  Removal  of  glu- 
cose from  solution  was  studied  using  Am- 
iA  400  (strongly  basic  anion  exchange 
the  borate  form.  Three  hundred  bed 
of  a  solution  containing  100  mg  glucose 
mg  fructose  per  liter  could  be  treated  at  a 
50  bed  volumes  per  hour  before 
>ugh  of  sugar  into  the  effluent.  Boric  acid 
fluent  could  be  reduced  to  less  than  10 
assing  through  a  second  column  of  resin 
droxyl  form.  A  preliminary  design  and 
study  was  made  based  on  treating  5 
condenser  cooling  water  containing  200 
ose.  The  process  produces  5  MGD  of 
:r  (<10  ppm  sugar;  <10  ppm  boric  acid) 
It  also  produced  167,000  GPD  of  a  con- 
waste  containing  6000  ppm  sugar  plus 
I  and  HC1.  Capital  investment  was  esti- 
>1, 500,000.  Predicted  operating  costs 
5  per  1000  gallons  of  water  treated.  The 
ppears  uneconomical  in  its  present  form 
red  to  conventional  biological  treatment 


'G    TREATMENT     PROCESS     EFFI- 
WTH  THE  ALGAL  ASSAY  TEST, 
Kerr  Environmental   Research   Lab., 

nas,  and  R.  L.  Smith, 
•dings:  Biostimulation  and  Nutrient  As- 
Workshop,  October  16-17,  1973  Na- 
ironmental  Research  Center,  Corvallis 
wt  No.  EPA-660/3-75-034,  June  1975  p 
tab.  r" 

s:  'Sewage  treatment,  "Bioassay,  Soil 
boratory  tests,  Sewage  lagoons,  Feed 
cipal  wastes,  Waste  water(Pollution), 
Waste  water  treatment,  *Pollutant 
on. 

*  Algal  assay,  *Sewage  treatment  effi- 
pl  assay  procedure  bottle  test,  Spray- 
te  treatment.  y 

•ncy  of  spray-runoff  (overland  flow) 
i  cattle  feed  lot  and  municipal  wastes 
lined  through  application  of  the  stan- 
"„.!  Procedure,  using  Selenastrum 
^um  as  the  inoculum,  and  measuring  the 
oi  the  maximum  standing  crop  with 
e  determinations  and  gravimetry.  The 


algal  assays  were  conducted  with  samples  taken 
from  a  storage  lagoon  from  which  the  wastewater 
was  pumped  to  the  spray-runoff  area,  and  from 
the  spillway  of  a  small  farm  pond  which  was  the 
final  step  in  the  multi-unit  treatment  system.  Mu- 
nicipal wastewater  samples  were  taken  from  the 
discharge  line  of  the  standard  trickling  filter  plant 
and  from  the  overflow  of  a  flow-measuring  flume 
at  the  spray-runoff  test  area.  The  tests  indicated 
that  algal  assays  are  promising  tools  for  evaluating 
the  eutrophication  potential  of  different  waste- 
water treatment  processes.  Even  though  nitrogen 
and  phosphorus  concentrations  of  the  product 
waters  were  subtantially  greater  than  those  in 
waters  for  which  the  algal  assay  was  developed, 
biomass  production  was  directly  related  to  the 
concentration  of  nitrogen  and/or  phosphorus  in 
the  product  water.  The  relationships  observed  in 
the  test  appear  suitable  for  direct  comparisons  at 
specific  locations.  However,  attempts  to  extrapo- 
late results  between  wastewaters  and  to  differing 
wastewater  sources  could  lead  to  erroneous  in- 
terpretations. (See  also  W77-04153)  (Auen- 
Wisconsin) 
W77-04164 


ALTERNATIVE    METHODS    OF    FINANCING 
WASTEWATER  TREATMENT, 

Environmental  Protection  Agency,   Washington, 
D.C.  Office  of  Planning  and  Evaluation. 
For  primary  bibliographic  entry  see  Field  5G 
W77-04167 


WOOD       PRESERVING 


A  COMPARISON  OF  INACTIVATION  OF  BAC- 
TERIOPHAGE AND  ENTEROVIRUS  DURING 
ACTIVATED  SLUDGE  TREATMENT, 

New  Mexico  State  Univ.,  University  Park.  Dept. 
of  Biology. 

J.  S.  Glass,  and  R.  T.  O'Brien. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  496 
Pnce  codes:  A04  in  paper  copy,  A01  in  microfiche' 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Report  No.  079,  September  1976  52 
P,  6  fig.,  14tab.,30ref.,  1  append.  OWRT  A-052-N 
Mex(3).  14-34-0001-7066. 

Descriptors:  "Bacteriophage,  *Viruses, 

"Domestic  wastes,  *Human  diseases,  Sludge 
treatment,  "Activated  sludge,  Aerobic  treatment, 
Waste  water  treatment,  Microorganisms,  Water 
pollution  sources,  Environmental  sanitation 
Human  pathology,  Public  health,  Water  pollution' 
Bioindicators. 
Identifiers:  *Poliovirus,  "Coxsackievirus,  Inac- 
tivation  rate,  Dialysis  membrane,  "Enterovirus. 

Inactivation  of  indigenous  bacteriophages  was  fol- 
lowed during  extended-aeration  activated  sludge 
treatment    of    domestic    sewage.    Also,    a    bac- 
teriophage was  isolated  from  the  sewage  and  used 
to  follow  the  inactivation  of  phages  contained  in- 
side a  dialysis  membrane  chamber  immersed  in  an 
activated  sludge  aeration  reactor.  Finally,  inac- 
tivation of  Poliovirus  T-l  and  Coxsackievirus  B-l 
contained  inside  immersed  membrane  chambers 
was  followed.  Statistical  comparisons  showed  no 
detectable  difference  between  phage  inactivation 
rate  constants  measured  in  the  aeration  reactors 
and  in  immersed  membrane  chambers.  No  signifi- 
cant differences  were  detected  between  inactiva- 
tion rate  constants  for  Poliovirus  T-l  and  Cox- 
sackievirus B-l.  Finally,  no  significant  differences 
were  detected  between  inactivation  rate  constants 
for    phage    and    enteroviruses    inside    immersed 
membrane  chambers.  The  results  suggest  that  im- 
mersed dialysis  membrane  chambers  may  provide 
an  accurate,  reliable  method  for  measuring  virus 
inactivation  during  activated  sludge  treatment,  and 
that  bacteriophages  may  provide  a  convenient  in- 
dicator system  for  virus  inactivation  during  this 
process.  (Hain-New  Mexico  State) 
W77-04180 


TREATMENT       OF 
WASTEWATER, 

Texas  A  and  M  Univ.,  College  Station.  Water 
Resources  Inst. 

T.  D.  Reynolds,  and  P.  A.  Shack. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  491 
Pnce  codes:  A09  in  paper  copy,  A01  in  microfiche' 
Technical  Report  TR-79,  October  1976.  164  p  25 
tab,  38  fig,  54  ref,  3  append.  OWRT  A-031- 
TEX(l).  14-31-0001-5044.  1434-000 1-6045 

Descriptors:  "Wood  wastes,  "Waste  water  treat- 
ment, Carbon,  Chemical  oxygen  demand,  Indus- 
trial wastes,  "Evaporation. 

Identifiers:  "Atmospheric  evaporation  ponds, 
"Wood  preserving  wastes,  Organic  carbon. 

The  wastewater  produced  by  the  wood  preserving 
industry    is    difficult    to    treat    economically.    A 
review  of  the  literature  indicates  the  size  of  the  in- 
dustry has  limited  the  pursuit  of  an  orderly  and 
economic  solution.  Atmospheric  evaporation  was 
one  possible  means  of  treatment  which  had  not 
been  studied  to  any  great  degree.  Two  bench  scale 
evaporation  units  were  employed  to  determine  the 
fundamental   relationships   affecting   wastewater 
quality  during  such  treatment.  In  batch  evapora- 
tion tests,  it  was  repeatedly  demonstrated  that  a 
constant  rate  of  total  organic  carbon  and  chemical 
oxygen  demand  removal  occurred  as  the  waste- 
water was  evaporated.  A  procedure  for  designing 
atmospheric   evaporation   ponds   was   developed 
and  applied  to  a  hypothetical  wood  preserving 
plant.    From   this    example   design   estimates   of 
equivalent  hydrocarbon  concentrations  in  the  air 
downwind  of  the  pond  are  made.  Various  other 
design   considerations    such   as   the   input   data, 
modifications  to  the  design  procedure,  and  solids 
accumulation  are  discussed.  A  treatment  scheme 
incorporating     atmospheric     evaporation     ponds 
after     chemical     coagulation     and     settling     is 
proposed. 
W77-04181 


AN    ANALYSIS    OF    U.S.    ENVIRONMENTAL 
PROTECTION  AGENCY'S  NEEDS  SURVEY, 

American  Public  Works  Association,  Chicago,  111. 
For  primary  bibliographic  entry  see  Field  5G 
W77-04308 


ENTERIC  VUtUS  REMOVAL  FROM  SEPTIC 
TANK  EFFLUENT  BY  PILOT  SCALE  SOIL  AB- 
SORPTION SYSTEMS, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  En- 
vironmental Sciences  and  Engineering. 
M.  D.  Sobsey,  R.  R.  Jacobs,  B.  L.  Carlile,  and  L. 
Stewart. 

Paper  presented  at  the  3rd  National  Conference  on 
Environmental  Engineering  Research,  Develop- 
ment and  Design,  July  12-14,  1976,  Seattle 
Washington,  2  p.  OWRT  A-090-NC(2),  14-34-0001- 

Descriptors:  "Viruses,  "Septic  tanks,  Effluents, 
"Enteric  bacteria,  Land  treatment,  "Waste  water 
treatment,  Absorption,  Soil  disposal  fields. 
Identifiers:  Land  disposal,  "Virus  removal,  Soil 
columns. 


The  fate  of  enteric  viruses  in  soils  is  an  important 
public  health  consideration  in  the  land  disposal  of 
wastewater.  Home  sewage  disposal  units  are  of 
particular  concern  with  respect  to  enteric  virus 
contamination  because  of  their  widespread  use 
and  the  frequency  with  which  inadequacies  in 
planning,  design,  construction  and  operation 
occur.  In  order  to  quantitatively  evaluate  the 
potential  effectiveness  of  home  sewage  disposal 
systems  for  enteric  virus  removal,  studies  were 
made  of  the  extent  of  virus  removal  from  septic 
tank  effluent  (STE)  applied  to  pilot  scale  soil  ab- 
sorption systems.  Each  soil  absorption  system 
consisted  of  a  soil  column  which  as  5  feet  long  and 
6  inches  in  diameter  and  had  an  unsaturated  upper 
zone  of  3  feet  and  a  saturated  bottom  zone  of  2 
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feet  The  soil  composition  of  the  upper  zone  was 
either  fine,  loamy  sand  or  a  1:1  mixture  of  fine, 
loamy  sand  and  medium  sand.  The  saturated  bot- 
tom zone  was  composed  of  either  gravel  or  a  1:2 
mixture  of  organic  soil  (27  percent  organic  matter) 
and  medium  sand.  There  were  a  total  of  four  dif- 
ferent columns;  one  for  each  possible  combination 
of  upper  and  lower  zones.  The  results  of  these 
column  studies  with  both  poliovirus  and  reovirus 
indicate  that  adequately  designed  and  propert  y 
operated  soil  absorption  systems  can  potentially 
achieve  extensive  virus  removals  from  STE.  Stu- 
dies are  now  in  progress  to  attempt  to  recover 
polioviruses  and  reoviruses  from  the  contents  of 
the  soil  columns.  (Stewart-NC  State) 
W77-04389 


AROMATIC  NITRO-OXYGEN  COMPOUNDS 
REMOVAL  FROM  WASTE  WATER-BY  TREAT- 
MENT OF  STRONGLY  BASIFIED  AND  FIL- 
TERED WASTE  WITH  ACTIVATED  CARBON, 

V.  I.  Repkina. 

Soviet  Patent  SU-482-394.  Issued  March  20,  1976. 
Soviet  Inventions  Illustrated,  Vol.  X,  No.  43,  p 
D4,  December,  1976. 

Descriptors:   "Patents,  *Waste  water  treatment, 
♦Activated  carbon,  *Nitrogen  compounds,  Waste 
water(Pollution),  Waste  treatment,  Filters,  Aro- 
matic compounds,  "Chemical  wastes. 
Identifiers:  *Oxygen  compounds. 

A  patent  was  issued  for  a  method  of  removing  aro- 
matic nitro-oxygen  compounds  from  waste  water 
by  activated  carbon.  Waste  resulting  from  the 
production  of  dinitrosomonomethylamline  is  al- 
tered to  a  pH  of  11-12  before  treatment.  Longer 
treatment  by  activated  carbon  is  necessary  if  a 
lower  pH  (8-10)  is  used.  The  weak  base  milk  of 
lime  is  preferred  as  a  neutralizing  agent.  A  col- 
loidal precipitate  is  produced  which  is  filtered  off. 
This  filtrate  is  passed  through  an  AG-N  grade  ac- 
tivated carbon  that  acts  as  a  reducing  and  absorb- 
ing agent.  (Collins-FIRL) 
W77-04445 


ONE  CHEMICAL  COMPANY'S  APPROACH  TO 
THE  PROBLEM, 

Hickson  and  Welch,  Ltd.,  Castleford,  (England). 
For  primary  bibliographic  entry  see  Field  5A. 

W77-04446 

WASH  WATER  RECYCLING  BY  CATALYTIC 
OXIDATION  OF  THIOSULFATES  AND 
SULFITES, 

Mead  Technology  Labs.,  Dayton,  Ohio. 

D.  A.  Fatora.  .  . 

Journal  of  Applied  Photographic  Engineering,  Vol. 

2,  No.  4,  p  227-228, 1976.  2  fig,  5  ref. 

Descriptors:  "Trickling  filters,  "Treatment  facili- 
ties, "Recycling,  "Catalysts,  "Oxidation,  Fresh- 
water "Waste  water  treatment,  Effluents. 
Identifiers:  Photographic  processes,  Thilsulfate, 
Sulfite. 


Descriptors:  "Waste  water  treatment,  "Treatment 
facilities  "Industrial  plants,  "Food  processing  in- 
dustry, "Industrial  wastes,  "CentnfugaUon, 
Suspended  solids,  Effluents. 
Identifiers:  Grease,  Centrifugal  screen  concentra- 
tor. 

A  centrifugal  Screen  Concentrator  (CSC)  system 
was  installed  to  reduce  the  high  levels  of  grease 
and  suspended  solids  in  the  waste  effluent  of  a  tur- 
key processing  plant.  The  system  consists  of  two 
centrifugal  screen  concentrators,  a  high-rate  air 
entrainment   flotation   cell   and   a   Vibro-Energy 
Separator  The  combination  of  screen  rotation  and 
impingement    velocity    of    the    influent    allows 
removal    of    particles     smaller    than    the    wire 
openings.  In  the  flotation  cell,  soluble  oils  and 
grease  that  passed  through  the  screens  are  lifted 
by  air  bubbles  and  combine  with  suspended  solids 
in  the  foam  and  build  into  particles  larger  than  the 
screen  openings.  The  concentrated  materials  are 
skimmed  off  and  pumped  to  disposal  trucks.  Final 
dewatering  occurs  in  the  separator.  Solids  from 
this  step  are  pumped  with  that  of  the  flotation  cell 
to  disposal   trucks   and   the   filtrate   is   recycled 
through  the  total  CSC  system.  The  screening  is  au- 
tomatically backwashed  as  necessary.  An  effluent 
of  200  ppm  suspended  solids,  50  ppm  grease  and 
360  ppm  BOD  results.  Higher  BOD  (over  300  ppm) 
was  traced  to  isolated  blood  spills.  (Collins-FIRL) 
W77  -04448 

COMBINED  TREATMENT  OF  INDUSTRIAL 
AND  MUNICIPAL  WASTE  WATERS  BY  AC- 
TIVATED SLUDGE.  PILOT  PLANT  SCALE  EX- 
PERIMENTS (OCZYSZCZANIE  ODCIEKOW  Z 
PRODUKCJI  DROZDZY  PASZOWYCH  NA 
WYWARZE  MELASOWYM  WSPOLNIE  ZE 
SCIEKAMI  MIEJSKIML  BADANIA  W  SKALI 
CWIERCTECHNICZNEJ),  . 

J.  Tomczynska,  J.  Klimiuk,  and  E.  Klimiuk. 

Descriptors:  Waste  water(Pollution),  "Pilot  plants, 
"Waste  dilution,  "Waste  water  treatment,  Indus- 
trial wastes,  Municipal  wastes,  Biochemical  ox- 
ygen demand,  "Activated  sludge. 
Identifiers:  "Industrial  waste  water,  "Municipal 
waste  water. 

The  use  of  activated  sludge  to  treat  raw  post-yeast 
spent  wah  mixed  with  municipal  waste  waters  was 
investigated.  The  raw  post-yeast  spent  wash  was 
diluted  with  waste  waters  from  fodder  yeast 
production,  molasses  distillery  slops,  and  mu- 
nicipal waste  water  to  obtain  the  proper  concentra- 
tion for  activated  sludge  treatment.  BOD5,  of 
themixture  of  fodder  yeast  production  and  mu- 
nicipal waste  waters,  averaged  690  mg  of  02  per 
cubic  decimeter.  With  a  loading  up  to  1.0  kg 
BOD5/kg  MLVSS  obtained  by  activated  sludge, 
BOD5  removal  was  92-93%  and  BOD5  of  the  ef- 
fluent was  50  mg  of  02  per  cubic  decimeter.  Exces- 
sive sludge  formed  during  the  process,  containing 
a  high  percentage  (52%)  of  protein  was  success- 
fully used  as  fodder.  (Collins-FIRL) 
W77 -04449 


Alcohol  passes  out  in  a  gaseous  state  and  I 
free  residue  is  collected  at  the  base  of  the  j 
The  residue  is  fed  to  the  boiler  and  a  ps, 
through  pipes  for  recycling.  Valuable  itm 
recovered  by  pipe  from  the  boiler  base, 
cohol-rich  gaseous  products  are  concent' 
the  column  to  produce  highly  concentrated 
which  is  removed  by  a  pipe.  This  method  p 
marketable    materials    and    prevents    p 


A  wash  water  recycling  system  which  reduces 
fresh  water  needs  and  contaminated  effluent  is 
described  for  application  with  photographic 
processes.  The  system  consisted  of  a  column  filled 
with  a  catalyst.  Air  and  water  contaminated  with 
thiosulfate  and  sulfite  is  pumped  into  the  top  and 
distributed  over  the  inside  column  area.  Then  the 
air/liquid  phases  trickle  down  through  the  catalyst 
bed  and  oxidation  is  concurrent.  Results  proved 
the  effectiveness  of  the  trickle-bed  reactor  m  ox- 
idizing thiosulfate  and  sulfite  solutions  to  sulfate. 
It  is  effective  in  recycling  was  water  and  reduces 
fresh  water  requirements.  (Collins-FIRL) 
W77-04447 

SWECO  CSC  SYSTEM  INSTALLED  AT  TUR- 
KEY PROCESSING  PLANT. 

Water  and  Pollution  Control,  Vol.  114,  No.  10,  p 
15-16,  October,  1976.  1  fig. 


HIGH  YIELD  STRIPPING  COLUMN  FOR  AL- 
COHOLIC SOLUTIONS -WITH  RECOVERY  OF 
BY-PRODUCTS  TO  AVOID  POLLUTION, 

C.  Coutor.  a  o 

French  Patent  FR  2296-690.  Issued  September  3, 
1976.  Derwent  French  Patents  Abstracts,  Vol  X, 
No 45,  pDll,  December,  1976. 

Descriptors:     "Patents,     "Treatment     facilities, 
"Columns,  "Aqueous  solutions,  "Byproducts,  Al- 
cohols, Distillation,  "Waste  water  treatment. 
Identifiers:  Stripping  column. 

A  patent  was  issued  for  a  high  yield  stripping 
column  for  alcoholic  solutions.  The  column  has  an 
upper  inlet  through  which  the  solution  enters  and 
descends  to  an  overflow  and  passes  through  a  pipe 
to  a  heat  exchanger.  There  is  an  outlet  for  residual 
liquor.  Steam  enters  the  column  from  the  boiler. 


'I 
(Collins-FIRL) 

W77 -04450 

COPPER  REMOVAL  FROM  WASTE 
BY    PRECIPITATION    WITH    AN    AL 
SALT  OF  AN  ORGANIC  ACID, 

A.  L.  Momot. 

Soviet  Patent  SU  484-189.  Issued  March 
Soviet  Inventions  Illustrated,  Vol  X,  No- 
December,  1976. 

Descriptors:    "Patents,    Waste    waterfP. 

"Chemical  precipitation,  "Salts,  "Organ 

Sodium    compounds,    "Waste    water  ti 

Copper. 

Identifiers:  "Copper  removal. 

A  patent  was  issued  for  a  process  tt 
copper  from  waste  water  by  precipitatio 
alkaline  salt  of  an  organic  acid.  Copper  is 
from  the  wastes  of  galvanic  etching  of  cc 
bronze  by  precipitation  with  alkali  in  the 
of  sodium  monochloracetate.  The  reagen 
and  a  precipitate  is  quickly  formed  an 
processed.  The  procedure  takes  about 
and  is  almost  100%  effective.  Precipitat 
kali  alone  leaves  0. 1  to  1 .0  mg/liter  of  cor. 
waste.  (Collins-FIRL) 
W77-04451 


SELECTIVE  SEPARATION  OF  NICK) 

DIMETHYLGLYOXIME-TREATED 

RETHANEFOAM, 

Yonsei  Univ.,  Seoul  (Republic  of  Korea 

Chemistry. 

D.  W.  Lee,  and  M.  Halmann. 

Analytical  Chemistry,  Vol  48,  No  14,  p 

December,  1976.  1 1  tab,  19  ref. 

Descriptors:  "Adsorption,  "Aqueous 
"Hydrogen  ion  concentration,  "Tei 
"Waste  water  treatment,  Separation  b 
Foam  separation,  "Nickel. 
Identifiers:  Dimethylglyoxime-treate. 
rethane  foam. 

Dimethylglyoxime  (DMG)-treated  flex 
pore  polyurethane  foam  was  used  in  q 
and  selective  adsorption  of  nickel  fro 
solutions.  Investigations  were  concernf 
timal  conditions  such  as  pH  range,  te 
contact  time,  nickel  concentration  Urn 
fects  of  foreign  ions.  Tests  indicated  tl 
tion  is  probably  the  result  of  physical 
the  foam  matrix  and  some  kind  of  cher 
ing,  perhaps  molecular  sorption  betv 
molecules  and  the  foam  matrix.  The  pH 
10  produced  the  best  results.  Tempe 
found  to  have  no  effect  on  performance 
ratio  of  Ni(II):DMG  in  the  foam  is  api 
1 :2.6.  The  theoretical  ratio  for  the  Ni(D 
plex  is  1:2,  indicating  that  some  of  th 
glyoxime  on  the  foam  was  not  avail 
reaction  with  nickel.  Of  the  ions  t 
Co(II)  interfered  with  the  reaction, 
method  was  effective  in  adsorbing  nic 
0.5  ppm  concentrations.  Elution  meth< 
fective  at  concentrations  less  than  0 
results  were  less  than  with  the  bat 
(Collins-FIRL) 
W77-04452 

CLOSED  LOOP  WATER  RECYCLE 
SOLVES  WASTE  PROBLEM, 

Mogul  Corp.,  Chagrin  Falls,  Ohio. 
J.  P.  Bell. 
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stria]    Wastes,    Vol    22,    No    6,    p    20-22, 
ember/December,  1976.  2  fig,  3  tab. 

riptors:    'Treatment   facilities,    'Recycling, 
ste  water  disposal,  'Cleaning, 

itralization,  'Waste  water  treatment,  Sludge 
>sal,  Water  reuse,  'Industrial  wastes, 
tifiers:  Metal  cleaning  processes. 

ised-loop  water  recycling  system  was  used  by 
Eaton  Corporation  to  solve  waste  water 
arge  problems  from  metal  cleaning 
:sses.  This  water  contains  materials  carried 
sulfuric  acid  pickling  tanks  and  from  caustic 
anganate  tanks  as  well  as  ferrous  sulfate, 
ralization  by  lime  or  lime  slurry  and  50%  sodi- 
ydroxide  produced  a  substantial  sludge.  On- 
eutralization  was  not  judged  economically  vi- 
The  use  of  a  gang  stirring  machine  with  a 
ilant  combination  of  alum  and  an  anionic 
lectrolyte  proved  successful.  The  process 
sted  of  a  first  stage  in  which  waste  water 
urge  is  mixed  in  an  equalization  sump  which 
lates  side  pH  fluctuations  and  minimizes  the 
if  chemical  additions.  The  second  stage  finds 
aste  pumped  into  the  neutralization  system 
waste  is  discharged  into  a  transfer  tank  and 
o  a  clarifier.  Clarifier  overflow  is  transferred 
clear  well  and  the  clear  water  is  pumped 
$h  a  polishing  filter  to  remove  all  traces  os 
nded  solids  and  then  back  to  the  wire  coil 
i ;  tanks.  The  system  must  be  periodically 
if  water  and  fresh  water  added  to  minimize 
nination.  Sludge  discharge  was  disposed  by 
ipal  treatment  plants.  (Collins-FIRL) 
4453 
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ENTRATION    OF    OILY    AND    LATEX 
E  WATERS  USING  ULTRAFILTRATION 
3ANIC  MEMBRANES, 
tonal. 

rial  Water  Engineering,  Vol  13,  No  5,  p  6- 
tober/November,  1976.  1 1  fig,  4  tab,  5  ref. 

ptors:  'Oily  water,  Waste  water(Pollution) 
sranes,  'Inorganic  compounds,  'Industrial 
,  'Waste  water  treatment,  Oil  pollution,  Fil- 
.  Membrane  processes. 

If™  *L,atex  waste  water-  Industrial  waste 
'Ultrafiltration. 

Itration  was  tested  as  a  means  of  removing 
«1  latex  materials  from  industrial  waste 
The  ultrafiltration  (UF)  system  used  has 
ifiltration  membrane  consisting  of  thin  inor- 
iyers  on  the  inside  of  strong,  inert,  tempera- 
nd  abrasion-resistant  carbon  tubes    The 
ane  can  be  used  with  a  wide  range  of  acidity 
hnity  (pH  1  to  14).  Optimum  operation  is 
the  range  of  20  to  100  pounds  per  square 
pressure  and  a  2.0  to  3.0  gallons  per  minute 
ion  flow  rate  per  tube.  Results  of  laborato- 
nments  showed  that  the  system  could  ef- 
y  concentrate  waste  oil  emulsio..^  to  25% 
w  c°ncentrati°ns  and  produce  a  permeate 
Me  for  reuse  of  discharge.  A  70%  concen- 
:an  be  achieved  by  a  pH  adjustment.  Dilute 
aste  water  is  economically  concentrated 
e  system.  The  permeate  is  like  distilled 
id  has  8  ppm  0f  suspended  solids    At 
Uauhng  rates    ultrafiltration  is  economi- 
ole.  (Collins-FIRL) 
154 


The  circumstances  and  processes  involved  in  oil 
conservation  and  reclamation  have  become  more 
important  due  to  the  growing  scarcity  and  costs  of 
oil.  Concern  is  orientated  towards  nations  in  the 
circumstances  of  the  United  Kingdom.  Ecological 
and  economic  considerations  make  these  solutions 
attractive.  Processing  used  oil  for  re-use  or  for 
heat  recovery  is  already  wide-spread.  These  na- 
tions must  face  the  problem  of  collecting  and 
disposing  of  large  quantities  of  oily  water  waste 
oily  sludges,  waste  emulsion  and  crankcase  oil' 
lne  coalescer  method,  with  the  centrifuge,  can 
handle  large  amounts  of  water  and  can  remove 
free  water  from  lighter-than-water  oils  The 
vacuum  process  handles  heavier-than-water  oils 
and  removes  soluble  water  and  degassifies 
Government  influence  and  control  as  well  as  the 
use  of  advanced  technology  are  recommended  as 
useful  incentives  and  means  for  further  reducing 
oil  waste.  (Collins-FIRL)  B 

W77-04455 


102  cu  m/ton  of  manufactured  paper  in  1972-1973 
to  63  cu  m/ton  of  paper  in  1975.  Suspended  solids 
have  been  reduced  by  50%,  from  27  kg  to  13  8  kg 
Organic  pollution  has  decreased  by  30%,  from  8  1 
kg  to  5.7  kg.  This  decrease  is  due  more  to  the 
recycling  of  white  and  clarified  waters  and  to 
suspended  solids  control  (flocculation-decanta- 
tion,  flocculation-flotation)  than  to  the  develop- 
ment of  pollution  control  methods.  More  pollution 
control  processes  are  needed.  Recycled  cardboard 
and  wrapping  paper  plants  must  develop  closed  or 
almost  closed  circuits.  Plants,  which  produce  vari- 
ous types  of  papers  using  recycled  paper  or 
mechanical  pulp,  or  which  add  organics  such  as 
latex  and  starch  to  the  paper,  are  the  greatest 
source  of  pollution  and  cannot  incorporate  closed 
circuits  because  of  the  nature  of  their  products  and 
present    technology.    Biological   purification    ap- 

Kne°r-FrRL)  m°St  fe3Sible  °Pti°n  at  preSent- 

W77-04457 


NSERVATION  AND  RECLAMATION, 

wser  Filtration,  Ltd.,  Croydon  (England). 

ir/nT*!!"'  VS-  315'  P  757"759-  7«. 
er/December,  1976.  5  fig,  1  tab. 

»fL  »*P''  wastes-  Conservation, 
ation  'Costs,  'Ecology,  Waste  water 
«.  kludge  treatment,  Economics,  Industri- 

-t;oCn0tedK?„X0,1COnSe^ti0n' 


OXYGEN/ALKALI  DELIGNIFICATION  AT 
KAMYR  DIGESTER  BLOWLINE  CONSISTEN- 
CY --  A  STATUS  REPORT,  *-«™«   ^ 

Peterson  and  Son,  Moss  (Norway). 

P.  J.  Kleppe,  A.  Backlund,  and  Y.  Schildt 

Tapp,,  Vol.  59,  No.  1 1 ,  p  77-80,  November,  1976.  6 

fig,  2  tab,  5  ref. 

Descriptors:     'Treatment     facilities,     'Oxygen 
Digestion,  Pulp  and  paper  industry,  'Mills    In- 
dustrial production,  Suspension,  Pressure    Tem- 
perature, 'Pulp  wastes,  Industrial  wastes     ' 
Identifiers:  'Delignification. 

Experiences  are  described  for  a  mill-scale  experi- 
mental    oxygen/alkali     reactor     system      where 
kraft/polysulfide   pulps   from   a   Kamyr  digester 
high-heat   washing  zone  are   delignified  from  a 
kappa  number  of  50-60  down  to  approximately  25- 
30.  A  defibrator  is  used  to  mix  finely  dispersed  ox- 
ygen into  the  pulp  suspension  at  approximately  8% 
consistency.  Pressurized  air  keeps  the  pressure  in 
the  reactor  at  the  desired  level  and  the  turpentine 
content  is  kept  well  below  the  explosion  limit  by 
controlled  degassing  of  the  reaction,  which  results 
in  almost  no  oxygen  loss.  The  reactor  has  been 
successfully    proven.    The    reduction    in    kappa 
number   is    mainly    dependent    upon    the    alkali 
charge,  as  long  as  a  sufficient  amount  of  dispersed 
oxygen  is  present  and   reaction   temperature  is 
between  100  and  1 15  C.  The  delignification  reactor 
can  be  controlled  by  measuring  pulp  flow  and  tem- 
perature, alkali  and  oxygen  charges,  pH  of  the  out- 
going pulp,  oxygen  and  turpentine  content  of  the 
exhaust  gas,    the  pressure   in   the   reactor    The 
viscosity  of  the  oxygen-delignified  pulp  is  960  to 
1150  cu  cm/g,  a  satisfactory  level.  The  formation 
of  carbon  monoxide  is  0  to  50  g/ton  of  pulp.  Pulp 
flow  through  the  reactor  was  equivalent  to  approx- 
imately 75  and  100  metric  ton/day;  trial  periods 
lasted  from  a  few  hours  up  to  5  days.  Potential  ap- 
plications are  described.  (Snyder-FIRL) 


REMOVAL  OF  SULFATE  FROM  INDUSTRIAL 

WASTEWATERS,  L 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Belmont  (Australia).  Div  of  Textile 

Industry. 

J.  R.  Christoe. 

Journal  Water  Pollution  Control  Federation    Vol 

48,  No.  12,  p  2804-2808,  December,  1976  7  fig   6 

tab,  6  ref.  e' 

Descriptors:         'Industrial        wastes,         Waste 
water(Pollution),       Investigations,       'Effluents 
'Industrial  plants,  'Textiles,  'Waste  water  treat- 
ment, Sulfates,  'Treatment  facUities. 
Identifiers:  Wool  textile  industry. 

Investigations  of  the  removal  of  sulfate  from  ef- 
fluents of  wool  textile  plants  were  reported.  The 
main  sources  of  sulfate-containing  effluents  in  this 
industry  are  dyeing  and  carbonizing.  Sulfate  analy- 
sis was  conducted  on  laboratory  simulated  car- 
bonizing effluents.  Results  indicated  that  sulfate 
levels  m  waste  waters  were  reduced  by  adding  alu- 
minum ions  and  lime  at  pH  10.  The  insoluble  com- 
plex thus  formed  contained  aluminum,  sulfate  and 
calcium  molecules  in  a  2:3:6  ratio.  If  wastes  con- 
tain coagulable  material,  the  complex  will  not  form 
until    coagulation    is    practically    complete     Al- 
lowance must  be  made  for  aluminum  used  in  the 
coagulation  when  calculating  dosages  for  these 
wastes.    Sulfate    content    is    easily    reduced    to 
discharge  specifications,  after  normal  alum  treat- 
ment of  sulfate-free  wastes,  by  lime  addition  at  a 
pH  greater  than  9.5.  Coagulation  of  waste  waters 
by  aluminum  chloride  or  a  similar  chemical  can 
neutralize  interfering  suspended,   colloidal,   and 
emulsified  matter  when  analyzing  sulfate  in  wool- 
carbonizing  liquors.  (Collins-FIRL) 
W77-04458 


BASIN  AGENCD2S  AND  THE  FIGHT  AGAINST 
SLTWAL  POLLUTION  (LES  AGENCfTdE 
BASSIN  ET  LA  LUTTE  CONTRE  LA  POLLU- 
TION INDUSTRIELLE),  l 

J.  C  Suzanne,  D.  Gros,  and  C.  Peker. 

Annales  des  Mines,  Vol.   182,  No    11     n  27-3? 

November,  1976.  '  y  ' 


Descriptors.  'Waste  water  treatment,  'Biological 
treatment,  'Industrial  wastes,  Pulp  and  paper  in- 
dustry, 'Textiles,  Control,  Recycling,  Financing, 
'Pulp  wastes.  B 

Identifiers:  'Textile  industry. 

To  fight  industrial  pollution,  the  Financial  Agency 
of  the  Rhine-Meuse  basin  is  helping  industries  find 
methods  of  control  and  recycling  and  is  providing 
financial  assistance.  The  Agency  has  already  in 
vested  a  total  of  $3,400,000  in  the  paper  industry 
Water  consumption  has  decreased  by  40%,  from 


REMOVAL  OF  VISCOSE  FROM  WASTE 
WATER-BY  TREATMENT  WITH  MIXED 
MICROORGANISMS  IN  A  HIGHLY  ALKALINE 
MEDIUM, 

I.  A.  Evilevich. 

Soviet  Patent  SU  468-897.  Issued  April  19  1976 
Soviet  Inventions  Illustrated,  Vol.  X  No  43  d 
D2,  December,  1976.  ' 

Descriptors:  'Patents,  'Biological  treatment 
Waste  water(Pollution),  'Microorganisms, 
Alkalinity,  Hydrogen  ion  concentration  'Waste 
water  treatment,  Activated  sludge.  Industrial 
wastes. 
Identifiers:  'Viscose. 

A  patent  was  issued  for  a  process  to  remove 
viscose  from  waste  water.  The  waste  water  is  al- 
tered to  a  pH  of  9-1 1.5  and  treated  with  activated 
s  udge.  In  addition  to  the  usual  organisms  the 
sludge  contains  Chromobacterium,  Cytophaga 
Sporocytophaga,  and  Cellovibrio  cultures  A  97- 
98%  recovery  is  achieved  after  a  short  period  of 
adaptation  of  the  sludge.  The  method  prevents  for- 
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mation  of  viscose  sludges  and  atmospheric  con- 
tamination by  toxic  gases.  (Collins-FIRL) 
W77-04459 

RECOVERING  POLYVINYL  ALCOHOL  FROM 
WASTE  WATER-BY  COAGULATING  WITH 
BORATE  AND  INORGANIC  SALT  IN 
PRESENCE  OF  QUATERNARY  AMMONIUM 
COMPOUND  TO  REDUCE  WATER  CONTENT 
C\V  CF"I 

Belgian  Patent  BE  842-518.  Issued  October  1, 
1976.  Belgian  Patents  Abstracts,  Vol.  X,  No.  43,  p 
D4,  December,  1976. 

Descriptors:  *Patents,  -Chemical  oxygen  demand, 
•Treatment        facilities,        *Alcohols,        Waste 
water(PoUution),     Coagulation,     Salts,     -Waste 
water  treatment,  Industrial  wastes. 
Identifiers:  Polyvinyl  alcohol. 

A  patent  was  issued  for  a  process  and  apparatus  to 
recover  polyvinyl  alcohol  from  waste  water  of  tex- 
tile-finishing operations  and  to  reduce  COD. 
Polyvinyl  alcohol  is  separated  and  recovered  from 
aqueous  solutions  through  the  addition  of  bone 
acid  or  a  borate;  an  inorganic  salt,  hydrated 
Na2S04;  and  a  cationicaUy-active  quaternary  am- 
monium base  or  its  salt  (0.005-0.1%  of  aqueous 
solution).  The  pH  is  adjusted  to  8-10  to  coagulate 
polyvinyl  alcohol  as  a  gel.  Addition  of  the  ammoni- 
um base  or  its  salt  converts  the  coagulated  matter 
to  a  less  voluminous  form  with  lower  water  and 
salt  content.  (Collins-FIRL) 
W77-04460 

POLLUTION  CONTROL  IN  THE  TEXTILE  IN- 
DUSTRY (EXEMPLE  D'ACTION  DANS 
L'INDUSTRIE  TEXTILE), 

C  Peker 

Annales  des  Mines,  Vol.  182,  No.  11,  p  33-36, 

November,  1976.  2  tab. 

Descriptors:         -Waste         water         treatment, 
♦Biochemical  oxygen  demand,  -Treatment  facili- 
ties, *Textiles,  Industries,  Water  poUution  con- 
trol', Water  purification,  -Industrial  wastes. 
Identifiers:  -Textile  industry. 


Due  to  the  complete  absence  of  purification  instal- 
lations in  the  textile  industry  in  the  Rhine-Meuse 
basin,  a  poUution  control  program  was  developed 
in  May  1975.  The  program  became  effective 
January  1976.  Thirty-nine  of  forty-six  eligible 
plants  have  signed  contracts  with  the  Financial 
Rhine-Meuse  Agency.  The  large  installations  being 
helped  by  the  Agency  have  two  years  to  determine 
which  processes  they  will  use.  Plants  which 
produce  over  15  tons  of  textile  per  day  will  have  to 
reduce  organic  poUution  by  95%  and  remove  color 
from  the  effluents  almost  completely.  Within  five 
years  the  volume  of  effluents  to  be  purified 
should  have  decreased  from  50,000  cu  m/day  to 
10  000  cu  m/day.  The  present  daily  load  of  19.3 
tons  of  BOD5  should  be  ehminated  completely,  as 
weU  as  colorant  poUution.  (Waltner-FIRL) 
W77-04461 


Identifiers:  -Game  theory,  -Uncertainty  principle, 
-Cost  effectiveness.  Penalties,  Underdesign, 
Overdesign. 

Using  some  basic  concepts  from  game  theory,  a 
framework  for  the  analysis  of  pollution  control  in- 
vestments under  uncertainty  is  developed.  Con- 
sidered is  the  design  of  a  wastewater  treatment 
plant   given  a  probabilistic  flow  projection  as  the 
fundemental  input.  Gasting  the  facility  designer 
and  nature  as  the  participants  in  a  two-person 
zero-sum  game,  and  formulating  the  cost  penalties 
for  making  incorrect  projections  as  the  pay-ott 
matrix  a  rational  method  for  determination  of  the 
optimal  design  specification  for  plant  expansions 
is  derived    The  relationship  between  projection 
uncertainty,  interest  rates,  and  scale  economies 
receives  particular  attention.  The  optimum  design 
strategy  is  to  select  the  design  flow  that  cor- 
responds to  the  minimum  expected  penalty,   ine 
method  is  applied  to  some  recent  sewage  treat- 
ment plant  projects,  with  the  results  compared  to 
the   more   traditional  design   specifications   con- 
tained in  the  preliminary  design  reports.  Under  the 
prevaiUng  interest  rate  conditions,  overdesign  in 
the  face  of  flow  uncertainty  is  shown  to  carry 
higher  economic  penalties  than  underdesign.  (Bell- 
CorneU) 
W77-04504 

INVENTORY  OF  WASTE  WATER  PRODUC- 
TION AND  WASTE  WATER  RECLAMATION 
IN  CALIFORNIA  1973. 

California  Dept.  of  Water  Resources,  Sacramento. 
Water  Quality  Section. 

BuUetin  No.  68-73,  April  1975.  32  p.  1  fig.,  3  tab. 
$1.50. 

Descriptors:  -California,  -Surveys,  -Water  reuse, 
-Reclaimed  water,  Water  utUization,  Waste  water 
disposal,  Data  coUections,  Waste  water  treatment. 

Production,  reclamation,  and  disposal  of  waste 
water   information   by   623   municipal   treatment 
plants  74  federal  installations,  and  202  private  en- 
terprises in  California  for  1973  is  reported.  Waste 
water  reclamation  data  is  broken  down  into  the  11 
hydrologic  study  areas  of  the  state,  and  include  the 
annual    quantity    in    acre-feet    of    waste    water 
produced,    waste    water    reclaimed    by    either 
planned  or  incidental  means,  and  net  waste  water 
discharged.  Also  reported  are  the  estimated  popu- 
laton  served,  the  uses  of  the  reclaimed  water,  and 
the  place  of  discharge.  General  uses  were  crop, 
landscape  and  golf  course  irrigation;  industrial  and 
recreational    use;     and    groundwater    recharge. 
Results  show  that  most  of  the  waste  water  in  the 
inland  study  areas  is  being  reclaimed  by  planned  or 
incidental  means,  and  that  the  principal  opportuni- 
ties for  additional  reclamation!  are  in  coastal  areas 
Approximately  70%  of  the  waste  water  produced 
was  discharged  into  saUne  waters  where  it  was  lost 
to   further  reuse.   Reclamation   of  these   waters 
could  add  more  than  1.8  miUion  acre-feet  in  new 
water  supply.  (Luedtke-Wisconsin) 
W77-04558 


GAME  THEORY  APPROACH  TO  DESIGN 
UNDER  UNCERTAINTY, 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
P.  M.  Meier.  _.   . 

Journal  of  the  Environmental  Engineering  Divi- 
sion Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol.  103,  No.  EE1,  Proceedings  paper 
No  12759,  p  99-1 11,  February  1977.  7  fig,  3  tab,  18 
ref. 

Descriptors:  -Pollution  abatement,  -Wastewater 
treatment,  -Sewage  treatment,  Design,  Facilities, 
Management,  Investment,  Mathematical  models, 
Planning,  Optimization,  Treatment  facilities. 
Economies  of  scale,  Decision  making,  Methodolo- 
gy, Stochastic  processes,  Systems  analysis,  Equa- 
tions. 


SANITARY-CHEMICAL  EVALUATION  OF 
CELLULOSE  ACETATE  MEMBRANES  USED 
FOR  DESALINATION  OF  SEA  WATER,  (IN 
RUSSIAN),  _  .  „ 

Scientific  Research  Inst,  of  Water  Transport  Hy- 
giene, Moscow  (USSR). 
For  primary  bibUographic  entry  see  Field  3  A. 
W77-04596 

5E.  Ultimate  Disposal  Of  Wastes 

EFFECTS  OF  AGRICULTURAL  PRACTICES 
AND  LAND  DISPOSAL  OF  SOLID  WASTE  ON 
QUALITY  OF  WATER  FROM  SMALL 
WATERSHEDS,  *  .     •     ,.       , 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 
Engineering.  .  .      n 

For  primary  bibliographic  entry  see  Field  5B. 


W77-04102 

POTENTIAL      REPLACEMENT       <)1      SEC 
TANK  DRAIN  FIELD  BY  ARTIFICIAL  MA* 
WASTE  WATER  TREATMENT  SYSTEMS, 
Wisconsin  Univ.-Oshkosh.  Dept.  of  Otology. 
For  primary  bibUographic  entry  see  Field  5D 
W77-04117 

LEACHATE  DAMAGE  ASSESSMENT,  C 
STUDY  OF  THE  PEOPLES  AVENUE  SO 
WASTE  DISPOSAL  SITE  IN  ROCKFORD, 
LINOIS, 

Environmental  Protection  Agency,  Cincin 
Ohio.  Office  of  SoUd  Waste  Management 
grams.  .     „ 

For  primary  bibUographic  entry  see  Field  5B. 

W77-04122 

THE  GEOLOGIC  ASPECTS  IN  THE  PLANT 
AND  IMPLEMENTATION  OF  THE  PENN 
VANIA  SOLID  WASTE  MANAGEMENT  - 
ACT  241, 

Pennsylvania  Dept.  of  Environmental  Resou 

Harrisburg.  _ 

For  primary  bibUographic  entry  see  Field  5U. 

W77-04125 

GENERATION  OF  LEACHATE  FROM  L 
FILLS  AND  ITS  SUBSURFACE  MOVEMEN 

Pennsylvania  Dept.  of  Environmental  Resoi 
Harrisburg.  Bureau  of  Water  QuaUty  Ma 
ment.  „ 

For  primary  bibUographic  entry  see  Field  5B. 

W77-04134 

OCEAN  DUMPING;  PROPOSED  REVISIO 
REGULATIONS  AND  CRITERIA. 

Environmental  Protection  Agency,  Washr 

D  C 

For  primary  bibUographic  entry  see  Field  5G 

W77-04372 

ENVIRONMENTAL  PROTECTION  AG1 
GENERAL  PERMITS  FOR  THE  TRANSPt 
TION  FOR  DUMPING,  AND  THE  DUMPII 
MATERIAL  INTO  OCEAN  WATERS. 

Environmental  Protection  Agency,  Wasni 

For  primary  bibUographic  entry  see  Field  5C 

W77-04375 

ENTERIC  VTRUS  REMOVAL  FROM  S 
TANK  EFFLUENT  BY  PILOT  SCALE  SO 
SORPTION  SYSTEMS, 

North  Carolina  Univ.  at  Chapel  HU1.  Dept. 
vironmental  Sciences  and  Engineering. 
For  primary  bibUographic  entry  see  Field  51 
W77-04389 


THE  SURVIVAL  OF  SEWAGE  BACTEI 
VARIOUS  OCEAN  DEPTHS, 

Civil  Engineering  Lab.  (Navy),  Port  Hi 

Calif.  ,  .  cws 

For  primary  bibUographic  entry  see  r  leld  3 

W77-04491 

A  COST-EFFECTIVE  SATELLITE-AIR' 
DROGUE       APPROACH       FOR       STl 
ESTUARINE      CIRCULATION      AND 
WASTE  DISPERSION, 

Delaware  Univ.,  Newark.  CoU.  of  Marine  I 
For  primary  bibUographic  entry  see  Field .' 

W77-04492 


66 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Water  Quality  Control— Group  5G 


HARGE  OF  TREATED  WASTEWATER  IN 

IS,  (IN  GERMAN), 

noessische  Anstalt  fuer  Wasserversorgung, 

isserreinigung  und  Gewaesserschutz,  Zurich 

udand). 

rimary  bibliographic  entrv  see  Field  5B 

M595 


Water  Treatment  and 
uality  Alteration 


IMINARY  ASSESSMENT  OF  SUSPECTED 
TNOGENS  IN  DRINKING  WATER,  RE- 
TO  CONGRESS. 

omental  Protection  Agency,   Washington 

)ffice  of  Toxic  Substances. 

imary  bibliographic  entry  see  Field  5A 

4135 


UNING  VARIATIONS  IN  CAR- 
iSCULAR  DISEASE  MORTALITY 
IN  A  SOFT  WATER  AREA, 

chusetts  Univ.,  Amherst.  School  of  Health 

es. 

mary  bibliographic  entry  see  Field  5C 

»295 


R  OZONATION  IN  FISH  CULTURE,  (IN 

AN), 

i   Fischerei   und   Jagdverwaltung,    Zurich 

xland). 

tub. 

z  Z  Hydrol  37(2),  p  289-293,  1975. 

>tors:  *Ozone,  Fish,  *Brown  trout,  Fish 
les,  Bacteria,  Breeding,  Eggs,  *Water 
:nt. 

ers: 


•Ozonation,  *Switzerland. 


e  of  the  installation  of  an  ozonier,  the 
oss  of  brown  trout  eggs,  at  the  Greifensee 
rland)  fish  hatchery  was  significantly 
I.  Breeding  and  hatching  yields  were 
high  regardless  of  whether  the  water  was 
with  malachite  green  or  ozone;  both  types 
•x  treatment  gave  better  results  than  un- 
crude  water  from  the  Greifensee.  The  bac- 
unt  in  breeding  water  with  ozone  is  very 
fry  is  transferred  directly  to  lake  water 
gradual  adaptation  to  the  higher  bacteria 
naractenstic  of  natural  waters,  the  effec- 
of  water  treatment  measures  to  improve 
r'lelds  is  jeopardized.-Copyright  1976 
al  Abstracts,  Inc. 
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ater  Quality  Control 


UNE  POLLUTION,  A  BIBLIOGRAPHY, 

t  2. 

of    Water    Research    and    Technology, 
ton,  DC. 

ary  bibliographic  entry  see  Field  5B 
J9 


•INE  POLLUTION,  A  BIBLIOGRAPHY, 

)f    Water    Research    and    Technology, 

ton,  D.C. 

|>ry  bibliographic  entry  see  Field  5B. 


SFTS  in  the  planning 

n,  mE!frATION  OF  THE  PENNSYL- 
»OLID  WASTE  MANAGEMENT  ACT, 

ania  Dept.  of  Environmental  Resources, 

ritt  and  W.  C.  Bucciarelli. 
•  15  fig,  5tab,7ref. 


Descriptors:  'Legislation,  'Water  pollution  con- 

/si'iM     aS.te  <Us?,os?1-  Landfills,   'Pennsylvania, 
*Sohd  wastes,  Pollution  abatement 
Identifiers:   *Solid  Waste  Act,  Act  241     *Solid 
waste  management. 

The  Solid  Waste  Act,  Act  241,  for  Pennsylvania 
was  signed  in  1970,  with  the  ultimate  goal  of  the 
elimination  existing  and  prevention  of  further  en- 
vironmental pollution.  Act  241  requires  planning 
implementation  of  approved  plans,  and  enforce- 
ment of  standards,  rules,  and  regulations    It  en- 
courages this  accomplishment  on  a  regional  basis 
within  a  waste  management  concept.  This  is  the  in- 
itial step  in  the  total  regionalization  of  sohd  waste 
management     in     Pennsylvania     and     calls     the 
establishment  of  11  regional  councils  to  guide 
develop,  continuously  plan,  and  update  the  sohd 
waste   management   systems  in   the  regions.   At 
present,  and  continuing  through  the  early  1980's 
the  principle  method  of  disposing  of  sohd  wastes 
will  be  sanitary  landfills.  This  places  the  pollu- 
tional  burden  of  solid  waste  disposal  on  the  land  it- 
self. The  concept  by  which  this  pollution  burden 
(leachate)  is  managed  is  dependent  upon  the  soils 
and   hydrogeologic   conditions   of   the   proposed 
waste  disposal  sites.  There  are  two  concepts  for 
managing  the  leachate:  (1)  the  natural  renovation 
of  leachate  by  the  underlying  earth  materials;  or 
U)  the  collection  and  treatment  of  leachate   Each 
concept  requires  basic  and  hydrogeologic  criteria 
which  must  be  met.  (Grober-NWWA) 
W77-04125 


EVALUATING  WELL  CONSTRUCTION, 

Agricultural    Research    Service,    Beltville     Md 
Agricultural  Engineering  Research  Div. 
For  primary  bibliographic  entry  see  Field  8B 
W77-04131 


WELL  CONSTRUCTION  AND  WATER  QUALI- 

Agricultural    Research    Service,    Beltsville,    Md 

Agricultural  Engineering  Research  Div 

E.  E.  Jones. 

Presented  at  1971   Winter  Meeting  of  American 

m-f,letL°f  AgnculturaI  Engineers,  December  6-10 

1971    Sherman  House,  Chicago,  Illinois,  p  15    15 

fig,  2  tab,  3  ref.  'v      ' 


Descriptors:  'Water  wells,  Construction  materi- 
als, Casings,  Concrete  placing,  Water  pollution 
Identifiers:    *Water   well   rehabilitation     *Water 
well  construction,  Pitless  adapters,  Casing  splic- 
ing. 6    F 

Wells  lacking  adequate  sanitary  protection  serve 
as  unauthorized,  uncontrolled  ground-water 
recharge  points.  Some  common,  easily  detected 
sanitary  defects  such  as  loose  fittings,  corroded 
casing,  damaged  well  slabs  and  casing  splicing  will 
allow  contaminated  surface  water  to  enter  the 
wellbore  unchecked.  Wells  suffering  from  con- 
tamination due  to  these  structural  problems  can  be 
reconstructed  to  provide  good  quality  water  The 
diagnosis  and  treatment  of  the  specific  problems 

?«  •  xM,e,Lt?xPr°per  water  weU  rehabilitation. 
(Heiss-NWWA) 

W77-04132 


PREVENTS     LEACHATE     FORMA- 


SYSTEM 
TION. 

Water  and  Wastes  Engineering,  Vol.  13,  No  10  d 
26,  October,  1976.  1  fig.  ' 

Descriptors:  'Landfills,  Water  pollution,  Ground- 
water, Infdtration,  Plastics,  PoUution  abatement 
'Deleware,  *Leachate. 

Identifiers:  Spunbonded  polypropylene  Mul- 
tilayered  sanitary  landfills,  Milled  trash. 

A  new  system  to  help  prevent  contamination  of 
groundwater  by  sanitary  landfill  leachate  is  being 
evaluated  by  the  Department  of  Public  Works  of 
New  Castle  County,  Deleware.  The  system  uses 


an  impervious  cover  of  Typar  spunbonded 
polypropylene  coated  with  polypropylene  to 
minimize  infiltration  of  precipitation  and  thereby 
reduce  leachate  production.  Used  in  combination 
with  milled  trash,  the  cover  is  said  to  eliminate  the 
need  for  soil  cover.  The  program  involves  building 
a  multilayered  landfill  using  sheets  of  the  coated 
polypropylene.  After  the  first  sheet  of  plastic  has 
been  layer  of  milled  trash  is  deposited  and  spread 
by  bulldozer.  While  the  trash  is  being  spread,  a 
new  roll  of  covering  is  placed  to  overlap  the  sheet 
already  in  position.  The  sheets  are  joined  by  strips 
of  tape  spaced  to  allow  gases  to  escape.  This  shin- 
gle effect  allows  the  formation  of  a  gradual  slope 
which  allows  water  to  run  off  the  landfill,  hence 
reducing  infiltration  and  leachate  production 
(Heiss-NWWA) 
W77-04136 


SUMMARY  OF  SELECTED  COURT  CASE  IN 
^A2H  CONSERVATION  AND  GROUND- 
WATER LITIGATION, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  6F 

W77-04139 


AND 


PROCEEDINGS:        BIOSTIMULATION 
NUTRDZNT  ASSESSMENT  WORKSHOP. 

Pacific  Northwest  Environmental  Research  Lab 

Corvallis,  Oreg. 

For  primary  bibliographic  entry  see  Field  5C 

W77-04153 


ALTERNATIVE    METHODS    OF    FINANCING 
WASTEWATER  TREATMENT, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Planning  and  Evaluation. 
W.  Smith,  D.  Hale,  M.  Rose,  and  J.  Goldstein 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-251  305 
Price  codes:  A07  m  paper  copy,  A01  in  microfiche' 
Report  No.  EPA-230/3-76-002,  October  1975  135 
p.  9  tab.,  21  ref.,  3  append. 

Descriptors:  *Waste  water  treatment,  'Financing 
Loans,  'Grants,  Federal  Water  Pollution  Control 
Act  Government  finance,  Credit,  Participating 
funds,  Bond  issues,  Capital,  Economics,  Costs 
Identifiers:  'Environmental  trust  fund, 
'Environmental  loan  program. 

Because  of  various  limitations  and  constraints 
only  three  basic  options  are  considered  viable  by 
the  Environmental  Protection  Agency  for  financ- 
ing the  costs  of  water  pollution  abatement:  (1)  im- 
provements to  the  existing  Construction  Grants 
Program;  (2)  development  of  an  environmental 
trust  fund;  and  (3)  creation  of  an  environmental 
loan  program.  Description  is  given  of  the  current 
grant   program,    including    authorizations,    allot- 
ments, the  planning  and  grant  approval  cycle,  and 
eligibilities.  Possible  improvements  to  the  current 
program  would  include  changes  in  the  allotment 
and  grant  process,  and  manipulation  of  grant  con- 
ditions and  elements.  Environmental  trust  funds, 
if  used,  could  be  either  'open'  or  'closed  '  i  e 
with  or  without  a  designated  supply  of  funds' and  a 
defined  end  use.  Analysis  is  given  for  possible 
trust     fund     monetary     sources,     disbursement 
procedures,   projected  economic   effects,   effec- 
tiveness and  feasibility.  An  environmental  loan 
program,    if    used,    would    involve    low-interest 
federal  loans  as  an  alternative-not  a  supplement- 
to  the  existing  grant  program.  Consideration  is 
pven  to  revenue  sources,  financial  equivalence  of 
loans  and  grants,  administrative  requirements  and 
economic/financial  effects.  (Harris- Wisconsin) 


THE  LAKE  TAHOE  STUDY...AS  REQUESTED 
BY  THE  92ND  CONGRESS  IN  SECTION  114  OF 
TR^CDTC^ATER    POLLUTION    CON- 

Environmental  Protection  Agency,  San  Francisco, 
Calif.  Surveillance  and  Analysis  Div. 
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Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-251  153, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
(1975).  145  p,  12  fig.,  9  tab.,  109  ref . 

Descriptors:  *Land  use,  'Watershed  management, 
•Comprehensive  planning,  Basins,  Lakes,  Califor- 
nia, Nevada,  Water  resources  development, 
Water  management(Applied),  Multiple-purpose 
projects,  Regional  development.  Federal  Water 
Pollution  Control  Act,  Ecosystems,  Water  pollu- 
tion control,  Erosion  control,  Interstate  compacts, 
Condemnation,  Condemnation  value,  Institutions. 
Identifiers:  "Lake  Tahoe  Basin(Calif-Nev). 

An  important  conclusion  reached  by  a  comprehen- 
sive study  of  the  Lake  Tahoe  Basin  in  1973  and 
1974  was  that,  while  federal  oversight  and  control 
in  efforts  to  preserve  the  fragile  ecology  of  the 
lake  are  adequate  in  terms  of  public  lands  around 
the  lake,  such  efforts  are  inadequate  for  control  of 
the  activities  connected  with  private  lands.  As  a 
corollary,  it  was  concluded  that  legal  and  other  ar- 
rangements should  be  redefined  to  resolve  the  ap- 
parent dichotomy  of  adequacy.  Various  recom- 
mendations were  given  to  resolve  this  problem,  in- 
cluding individual  actions  that  could  be  taken  by 
the  U.S.  Congress  and  by  the  States  of  California 
and  Nevada.  Study  elements  described  include  a 
basic  9-point  description  of  the  Tahoe  basin,  in- 
cluding  location,    physical   geography,    political 
geography,  status  of  planning,  land  ownership  and 
land  use,  economic  system,  population,  infrastruc- 
ture,    and     externalities.     The     Tahoe     Basin 
ecosystem  and  intergovernmental  activities  relat- 
ing to  it  are  also  considered,  including  compact 
provisions  and  federal  coordination,  an  analysis  of 
agency  activities  and  intergovernmental  problems 
relating  to  federal  policy,  sewerage,  air  quality, 
erosion  and  sedimentation  control,  water  supply, 
transportation,  regulation  of  private  development 
and  ecosystem  management.  Also  described  are  an 
assessment  of  the  adequacy  of  federal  control  and 
a  roster  of  programs  available  to  resolve  basin 
problems.  (Harris-Wisconsin) 
W77-04168 


POLLUTION  ABATEMENT  AND  REGIONAL 
WELFARE:  A  CONTROL  THEORY  AP- 
PROACH, 

State  Univ.  of  New  York  at  Binghamton. 
For  primary  bibliographic  entry  see  Field  6G. 
W77-04169 


THE  EXTENT  TO  WHICH  MARINE  TRANS- 
PORTATION WITHIN  THE  ECONOMIC  ZONE 
WILL  BE  AFFECTED  BY  ENFORCEMENT  OF 
THE  PROPOSED  POLLUTION  CONTROLS, 

Woods   Hole   Oceanographic   Institution,   Mass. 

Dept.  of  Applied  Oceanography. 

N.W.Graham. 

Technical  Report  No.  WHOI-76-95,  October  1976. 

16  p.  SG-04-6-1 58-44016. 

Descriptors:  *Transportation,  'Economics, 
•Environmental  effects,  'Jurisdiction, 

•International  law,  *Water  pollution  control,  In- 
ternational waters,  Legal  aspects,  Ice  cover,  Law 
of  the  sea.  „    . 

Identifiers:   Environmental  protection,  Pollution 

controls. 

This  study  provides  a  detailed  analysis  of  the 
provisions  of  Chapter  I,  Part  III  of  the  Single 
Revised  Negotiating  Text,  which  was  produced  at 
the  Fourth  Session  of  the  Third  United  Nations 
Conference  on  the  Law  of  the  Sea.  The  purpose  of 
the  analysis  is  to  determine  how  navigation  will  be 
restricted  in  the  proposed  economic  zone  because 
of  controls  relating  to  pollution  or  preservation 
and  protection  of  the  marine  environment.  The 
conflict  created  in  the  negotiation  concerning  the 
content  of  the  regulation  results  from  the  differing 
interests  of  the  maritime  powers,  states  which 
border  on  international  straits,  and  other  states 
with  a  strong  interest  in  protection  of  the  marine 


environment.  The  present  compromise  states  that 
if  a  violation  is  believed  to  occur  in  the  economic 
zone  the  vessel  may  be  the  subject  of  inquiry; 
however,  it  may  continue  its  voyage.  Proceedings 
may  be  initiated  for  flagrant  violation  of  interna- 
tional standards  which  cause  major  damage  or  the 
threat  of  major  damage.  However,  in  most  cases 
physical  detention  of  the  vessel  may  be  avoided 
through  action  by  the  flag  state.  (NOAA) 
W77-04194 

WORKSHOP  REPORT  INTEGRATING  WATER 
QUALITY  AND  WATER  AND  LAND 
RESOURCES  PLANNING. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-04202 

SYMPOSIUM,  THE  FUTURE  OF  CHESAPEAKE 
BAY. 

For  primary  bibliographic  entry  see  I-ield  60. 

W77-04203 

PROCESS  AND  ENVIRONMENTAL 

TECHNOLOGY  FOR  PRODUCING  SNG  AND 
LIQUID  FUELS, 

For  primary  bibliographic  entry  see  Field  3b. 

W77-04204 

AMMONIA  LOSSES  ON  UREA  FERTILIZA- 
TION I.  MODEL  EXPERIMENTS  ON  AM- 
MONIA VOLATILIZATION  AS  INFLUENCED 
BY  SOIL  PH  VALUE,  EXCHANGE  CAPACITY, 
TEMPERATURE  AND  WATER  CONTENT,  (IN 
GERMAN), 

Deutsche    Akademie    der    Landwirtscnaits-wis- 
senschaften  zu  Berlin,  Leipzig  (East  Germany). 
Institut  fuer  Duengungsforschung. 
For  primary  bibliographic  entry  see  Field  2G. 
W77-04208 


of  regional  and  national  goods  presently  pro 

in  a  region.  The  model  presented  su*. 

to  calculate  the  equilibrium  production  le\ 

different  regions  of  the  country,  given  techr 

cal    constraints    and    external    policy   dec 

(Gentry-NC) 

W77 -04209 

HYDROLOGY  OF  SALINE  SEEPS  IN 
NORTHERN  GREAT  PLAINS, 

Agricultural  Research  Service,  Mandan,  N 
Northern  Great  Plains  Research  Center. 
E.  J.  Doering,  and  F.  M.  Sandoval. 
Transactions  of  the  American  Society  of  A 
tural  Engineers,  Vol.  19,  No.  5,  p  856-86 
September-October  1976.  7  fig,  4  tab,  16  ref. 

Descriptors:  *Seepage,  *Groundwater  mov 
•Water  quality,  •  Seepage  control.  •North  I 
On-site  investigations,  On-site  tests,  Measi 
Instrumentation,  Saline  water,  Salinity,  N 
Chlorides,  Hydrographs,  Hydrology,  C 
water,  Subsurface  drainage,  Tile  dr 
Hydrologic  data. 

Hydrologic  data  collected  between  1970ai 
show:  (1)  that  saline  seeps  are  sustained  1 
recharge,  i.e.,  by  soil  water  that  percolates) 
root  zone  of  the  adjacent  upslope  landsc 
that  seep  development  is  closely  related  U 
climatic  and  cultural  events,  and  (3)  that  hj 
control  can  be  quickly  accomplished  wit 
ceptor  drains.  Effluents  from  two  drair 
saline,  with  nitrate  concentrations  com 
high  enough  to  be  hazardous  to  health  of 
and  livestock.  (Humphreys-ISWS) 
W77-04268 


A  DYNAMIC  BALANCED  REGIONAL  INPUT- 
OUTPUT  MODEL  OF  POLLUTION  CONTROL, 

State  Univ.  of  New  York  at  Binghamton.  School 

of  Management. 

M.  Chatterjii. 

Environment  and  Planning,  Vol.  7,  p  21-34,  1975.  1 

fig,  9  ref. 

Descriptors:  *Input-output,  *Environmental  con- 
trol, *Economics,  'Economic  aspects, 
•Population,  'Migration,  *Capital  mobility, 
•Capital  supply,  *Unemployment,  Analytical 
techniques,  Environmental  quality,  Pollution, 
Model  studies. 

Identifiers:  'Environmental  management, 
'National  goods,  'Regional  goods,  Local  goods. 

A  balanced  input-output  model  is  presented  to 
identify  responsibility  for  pollution  generation  and 
control,  specifically  applicable  when  several  re- 
gions are  contained  within  a  single  nation.  Pollu- 
tion is  generated  in  one  area  due  to  the  require- 
ment of  inputs,  directly  or  indirectly,  for  final  con- 
sumption demand  in  another  area.  In  principle,  the 
consuming  region  should  pay  to  clean  up  environ- 
mental pollution  in  the  producing  area.  To  this 
end,  prices  (and/or  taxes)  are  fixed  on  goods  in  dif- 
ferent regions  in  order  to  maximize  the  general 
welfare  in  each  region.  There  are  two  ways  to  con- 
trol pollution:  (1)  to  slow  the  rate  of  growth;  (2)  to 
change  the  location  of  mobile  national  industries 
(as  opposed  to  local  or  regional  industries)  through 
incentives  and  sanctions.  Only  the  second  alterna- 
tive is  politically  feasible.  Pollution  control  affects 
the  comparative  advantage  the  region  holds  in 
producing  national  goods.  Consequently  the  na- 
tional industries  relocate  in  another  region  if  pollu- 
tion control  devices  must  be  installed,  resulting  in 
increased  unemployment  in  the  region,  altered 
inter-regional  migration  patterns,  and  capital 
movements  over  space.  Dynamic  balance  equa- 
tions are  presented  showing  the  amount  of  en- 
vironmental damage  caused  by  a  unit  production 


DON'T  LET  THE  BUGS  GET  THE  BI 

YOU- 

National  Water  Well  Association,  Wort 

Ohio. 

For  primary  bibliographic  entry  see  Field  8 

W77-04281 

A  STUDY  OF  TUBEWELL  INSTALLAT1 
BETUL  DISTRICT  MADHYA  PR 
INDIA,  ^  . 

E.    L.    C.    Water    Development    Projec 

(India).  _„, 

For  primary  bibliographic  entry  see  f-ield  l 

W77-04284 

LAND  USE  PATTERNS,  EUTROPHU 
AND  POLLUTION  IN  SELECTED  LAKE 

Vermont  Univ.,  Burlington.  Dept.  of  Agi 

and  Resources  Economics. 

For  primary  bibliographic  entry  see  Field 

W77-04298 


BENEFITS  FROM  WATER  POL 
ABATEMENT,  RECREATION. 

National  Planning  Association,  Washingtt 
Available  from  the  National  Technical 
tion  Service,  Springfield,  VA  22161  as  PB 
Price  codes:  E15  in  paper  copy,  A01  in  mi 
National  Commission  on  Water  Quality, 
ton,  D.C.,  Report  NCWQ,  75/40,  Novern 
2  volumes,  appendices,  1, 135  p.  WQ5AC 

Descriptors:  *Federal  Water  Pollution 
Act,  Forecasting,  Water  pollution  cont 
mating,  *Benefits,  Fishing,  S" 
•Recreation,  Water  pollution,  *Polluti< 
ment.  _ 

Identifiers:  'Federal  Water  Pollution  Cc 
Amendments  of  1972. 

Implementation  of  the  Federal  Water 
Control  Act  will  bring  about  substanUal 
ment  in  water  quality  and  equally  subs 
creases  in  public's  participation.  For  bo 
proved  water  quality  resulting  from  imp 
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Water  Quality  Control— Group  5G 


i  is  expected  to  increase  annual  participa- 
ys  by  8.6  percent  in  1980  and  10.3  percent  in 
or  sport  fishing,  increases  are  estimated  at 
cent  by  1980  and  6.3  percent  by  1985.  In- 
will  be  more  significant  in  some  areas  than 
rs,  depending  upon  water  quality  improve- 
age  and  sex  characteristics  of  the  popula- 
1  other  factors.  (NCWQ) 
299 


i  POLLUTION  ABATEMENT 

IOLOGY,  CAPABILITIES  AND  COSTS 
rED  INDUSTRIES:  CATEGORY  29  IN- 
ION  FIBERGLASS. 

Memorial  Inst.,  Columbus,  Ohio. 
1  Commission  on  Water  Quality,  Washing- 
:.,  Report  NCWQ  75/89-Vol  4,  July  1975 
'Q5AC012. 

tors:  *Industrial  wastes,  Waste  disposal, 
pollution  control,  "Insulation,  Operating 
apital  costs,  Performance. 
:rs:  'Insulation  fiberglass,  *Glass  indus- 
deral  Water  Pollution  Control  Act  Amend- 
f  1972. 

ogies  are  examined  for  thirty  eight  (38)  in- 
iegments  to  meet  water  pollution  abate- 
juirements  of  the  Federal  Water  Pollution 
Act  Amendments  of  1972  (P.L.  92-500);  in- 
fiberglass  was  the  industry  category 
Levels  of  pollution  abatement  which  are 
1  include  those  promulgated  by  the  U.S. 
mental  Protection  Agency  for  1977 
A  or  best  practicable  control  technology 
i  available)  and  for  1983  (BATEA  or  best 
!  technology  economically  achievable). 
md  operating  and  maintenance  costs  are 
d  in  1973  dollars.  Performance  is  stated  in 
resulting  effluents.  (NCWQ) 
00 


POLLUTION  ABATEMENT 

)LOGY,  CAPABILITIES  AND  COSTS, 
ED  INDUSTRIES:  CATEGORY  16 
iND  INK  FORMULATION  AND  PRINT- 

tlemorial  Inst.  Columbus,  Ohio. 
Commission  on  Water  Quality,  Washing- 
.  Report  NCWQ  75/89-Vol  3,  July  1975 
J5AC012. 

irs:  'Industrial  wastes,  Waste  disposal 
pollution    control,     *Paints,    Operating 
pital  costs,  Performance, 
s:     *Inlc     formulation     and     printing 
Water  Pollution   Control  Act  Amend- 

gies  are  examined  for  thirty  eight  (38)  in- 
gments  to  meet  water  pollution  abate- 
urements  of  the  Federal  Water  Pollution 
kct  Amendments  of  1972  (P.L.  92-500); 
ink  formulation  and  printing  was  the  in- 
itegory  selected.  Levels  of  pollution 
I  which  are  reviewed  include  those 
ed  by  the  U.S.  Environmental  Protec- 
:y  for  1977  (PBCTCA  or  best  practicable 
chnology  currently  available)  and  for 
tTEA  or  best  available  technology 
uly  achievable).  Capital  and  operating 
enance  costs  are  presented  in  1973  dol- 

cwof is  stated  in  terms  of  resultin8  ef" 


POLLUTION  ABATEMENT 

-OGY,  CAPABILITIES  AND  COSTS, 
0  INDUSTRIES  CATEGORY  7. 
10DUCTS. 

emorial  Inst.,  Columbus,  Ohio, 
ommission  on  Water  Quality,  Washinc- 
5A^5?12  NCWQ  75/89"Vo1  2-  JulV  19?5- 


Descriptors;  'Industrial  wastes,  Waste  disposal 
Water  pollution  control,   'Dairy  industry,  Milk 
Capital  costs,  Operating  costs,  Performance 
Identifiers:  'Dairy  products,  'Federal  Water  Pol- 
lution Control  Act  Amendments  of  1972. 

Technologies  are  examined  for  thirty  eight  (38)  in- 
dustry segments  to  meet  water  pollution  abate- 
ment requirements  of  the  Federal  Water  Pollution 
Control  Act  Amendments  of  1972  (P.L.  92-500- 
dairy  products  was  the  industry  category  selected' 
Levels  of  pollution  abatement  which  are  reviewed 
include  those  promulgated  by  the  U.S.  Environ- 
mental Protection  Agency  for  1977  (PBCTCA  or 
best  practicable  control  technology  currently 
available)  and  for  1983  (BATEA  or  best  available 
technology  economically  achievable).  Capital  and 
operating  and  maintenance  costs  are  presented  in 
1973  dollars.  Performance  is  stated  in  terms  of 
resulting  effluents.  (NCWQ) 
W77-04302 


WATER  POLLUTION  ABATEMENT 

TECHNOLOGY,  CAPABILITIES  AND  COSTS 
SELECTED  INDUSTRUCS:  INDUSTRY 

CATEGORY  1A,  ORE  MINING  AND  MDLLDVG 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-251  437 
Price  codes:  E99  in  paper  copy,  A01  in  microfiche! 
National  Commission  on  Water  Quality  Washing- 
ton, D.C.,  Report  NCWQ  75/89-Vol  1,  July  1975 
607p.WQ5AC012. 

Descriptors:  'Industrial  wastes,  Waste  disposal 
'Water    pollution,     'Mining,     Operating    costs' 
Capital  costs,  Performance,  Mine  wastes. 
Identifiers:    'Ore   mining   and   milling,    'Federal 
Water  Pollution  Control  Act  Amendments  of  1972. 

Technologies  are  examined  for  thirty  eight  (38)  in- 
dustry segments  to  meet  water  pollution  abate- 
ment requirements  of  the  Federal  Water  Pollution 
Control  Act  Amendments  of  1972  (P.L.  92-500); 
ore  mining  and  milling  was  the  industry  category 
selected.  Levels  of  pollution  abatement  which  are 
reviewed  include  those  promulgated  by  the  U.S. 
Environmental  Protection  Agency  for  1977 
(PBCTCA  or  best  practicable  control  technology 
currently  available)  and  for  1983  (BATEA  or  best 
available  technology  economically  achievable). 
Capital  and  operating  and  maintenance  costs  are 
presented  in  1973  dollars.  Performance  is  stated  in 
terms  of  resulting  effluents.  (NCWO) 
W77-04303 


WATER  POLLUTION  CONTROL  ACT  OF  1972 
ECONOMIC  IMPACTS,  DUIECT  AND  CUMU- 
LATIVE INDUSTRY  IMPACTS. 

Development  Planning  and  Research  Associates 
Inc.,  Manhattan,  Kans. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  V A  22161  as  PB-251  224, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche' 
National  Commission  on  Water  Quality,  Washing- 
ton, D.C.  Report  NCWQ  75/75,  November  1975 
175  p.  WQ5AC011. 

Descriptors:  Pollution  abatement,  Forecasting 
Federal  Water  Pollution  Control  Act,  'Economic 
impacts,  Water  pollution  control,  'Food  industry, 
'Industries,  'Food  processing. 
Identifiers:  'Federal  Water  Pollution  Control  Act 
Amendments  of  1972,  Water  pollution  abatement. 

Authors  summarize  the  economic  impacts  of  the 
1977  (BPT)  and  1983  (BAT)  requirements  of  the 
1972  Federal  Water  Pollution  Control  Act  Amend- 
ments on  selected  food  industries.  Industry-wide 
direct  and  cumulative  interindustry  impacts  were 
assessed.  Cumulative  retail  price  and  quantity  im- 
pacts for  beef,  poultry,  pork  and  processed  fruits 
and  vegetables  are  expected  to  be  modest.  Incre- 
mentally, BPT  control  levels  are  expected  to  result 
in  greater  retail  impacts  than  BAT.  Retail  impacts 
stemming   from   pollution    control    in   industries 


which  perform  initial  supplying  and  producing 
functions  will  be  less  severe  than  price  impacts 
stemming  from  final  processing  industries.  Retail 
pnce  impacts  on  plants  serviced  by  public  waste 
treatment  systems  will  be  significant.  Authors  esti- 
mate net  capital  investment  for  pollution  controls 

fx?™„/^lth  °Peratin8  and  maintenance  costs. 
(NCWQ) 

W77-04304 


WATER  POLLUTION  CONTROL  ACT  OF  1972 
ECONOMIC  IMPACTS,  STATE  AND  LOCAL 
REVENUE  EXPENDITURES. 

Data  Resources,  Inc.,  Washington,  D.C. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-250  018 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche! 
National  Commission  on  Water  Quality,  Washing- 
ton, D.C,  Report  NCWQ  75/41,  October  1975  740 
p.  WQ5AC084. 

Descriptors:  Pollution  abatement,  'Economic  im- 
pacts, Revenue,  Federal  water  Pollution  Control 
Act,  Expenses,  'Financing,  'State  governments, 
'Local  governments,  Construction  costs,  Estimat- 
ing, 'Cost  estimates. 

Identifiers:  Federal  Water  Pollution  Control  Act 
Amendments  of  1972,  Water  pollution  abatement. 

With  the  passage  of  the  Federal  Water  Pollution 
Control  Act  Amendments  of  1972  (P.L.  92-500), 
state  and  local  governments  became  responsible 
for  upgrading  sewage  treatment  facilities  in  their 
junsdictions  to  the  level  of  at  least  secondary 
treatment.  Authors  estimate  which  governments 
will  and  will  not  be  able  to  afford  the  water  treat- 
ment projects  required  under  the  Act  without  in- 
creasing revenues,  incurring  deficits  or  decreasing 
expenditures.  Of  fifty  state  governments,  fifty 
local  aggregates  and  the  District  of  Columbia  an 
estimated  ten  states  and  twenty  local  aggregates 
will  not  be  able  to  afford  to  meet  the  requirements 
of  the  law.  Those  places  which  cannot  afford  to 
meet  the  requirements  of  the  law  are  places  where 
either  taxes  will  have  to  be  raised  significantly 
faster  than  otherwise  would  be  the  case  or  where 
other  expenditure  items  will  have  to  be  markedly 
reduced  to  achieve  compliance  with  the  Act. 
(NC\VQ) 
W77-04305 


WATER  POLLUTION  CONTROL  ACT  OF  1972 
ECONOMIC  IMPACTS,  INCffiENCE  OF 
COSTS,  DISTRIBUTION  OF  WATER  POLLU- 
TION CONTROL  COSTS. 

Urban  Systems  Research  and  Engineering,  Inc 
Cambridge,  Mass. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-253  065, 
Price  codes:  A21  in  paper  copy,  A01  in  microfiche! 
National  Commission  on  Water  Quality,  Washing- 
ton, D.C.  Report  NCWQ  75/110,  March  1976  496 
P.WQ5AC001. 

Descriptors:  'Water  pollution  control,  Pollution 
abatement,  Federal  Water  Pollution  Control  Act, 
Water  law,  'Economic  impacts,  Forecasting 
'Costs,  'Cost  analysis. 

Identifiers:  'Federal  Water  Pollution  Control  Act 
Amendments  of  1 972,  Water  pollution  abatement. 

The  direct  economic  incidence  of  the  costs  of 
meeting  the  effluent  limitations  requirements,  in- 
cluding industrial  and  municipal  requirements  of 
Public  Law  92-500,  are  assessed.  Many  local 
governments  and  private  industries  will  install  new 
treatment  faculties  in  response  to  the  1972  Amend- 
ments to  the  Water  Pollution  Control  Act.  In  the 
final  analysis,  individual  Americans  will  pay  the 
costs  of  these  faculties  in  many  ways;  through 
higher  taxes,  reduced  public  services  and  in- 
creased prices  for  the  goods  consumed.  Pollution 
control  burdens  for  the  average  family  total  ap- 
proximately $208,  or  1.14%  of  total  family  income 
in  1977;  $368,  or  1.84%,  in  1980;  and  $539,  or 
2.43%,  in  1985.  Because  of  the  relatively  small  size 
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of  this  burden,  no  major  distributional  impacts  are 
anticipated.  All  costs  in  1973  dollars.  (NCWQ) 
W77-04306 


PUBLIC  LAW  92-500  ECONOMIC  AND  SOCIAL 
IMPACTS:  TECHNICAL  VOLUME. 

National  Commission  on  Water  Quality,  Washing- 
ton, DC.  ,  •  ,  ,  , 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-253  037, 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche. 
Report  NCWQ  75/111,  April  1976.  4  volumes, 
1,602  p. 

Descriptors:  'Economic  impacts,  *Social  impacts, 
Economics,  Water  quality,  'Benefits,  Federal 
Water  Pollution  Control  Act,  Water  pollution  con- 
trol, Pollution  abatement,  *Water  law,  Federal 
programs. 

Identifiers:  'Federal  Water  Pollution  Control  Act 
Amendments. 

This  report  is  a  replication  of  Chapter  III,  The 
Economics  of  Water  Quality,  from  the  Commis- 
sion's Staff  report,  with  21  Appendices  attached 
which  provide  supplemental  technical  material  as 
a  further  amplification  of  that  Chapter.  This 
volume  serves  as  a  condensation  of  all  staff  and 
contractor  work  done  in  support  of  Chapter  III. 
(NCWQ) 
W77-04307 


AN  ANALYSIS  OF  U.S.  ENVIRONMENTAL 
PROTECTION  AGENCY'S  NEEDS  SURVEY, 

American  Public  Works  Association,  Chicago,  111. 
R.  H.  Sullivan,  and  M.  B.  Cohn. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-244  803, 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
National  Commission  on  Water  Quality,  Washing- 
ton, D.C.  Report  NCWQ  75/07,  August  1975.  324 
p,  100  tab,  2  append.  WQ4AC014. 

Descriptors:  'Combined  sewers,  'Waste  water 
treatment,  'Treatment  facilities,  Grants,  Federal 
Water  Pollution  Control  Act,  Financing,  Sewage 
treatment,  Sewers,  Sludge  disposal,  Storm 
sewers,  Water  pollution  control,  Water  quality. 
Identifiers:  Federal  Water  Pollution  Control  Act 
Amendments  of  1972,  Water  pollution  control. 

Representatives  of  states  and  major  municipalities 
were  asked  how  they  based  their  construction  cost 
estimates  for  publicly  owned  wastewater  treat- 
ment works  which  they  submitted  for  the  U.S.  En- 
vironmental Protection  Agency's  1974  needs  sur- 
vey, as  required  by  Section  516  of  the  Federal 
Water  Pollution  Control  Act  Amendments  of  1972 
(Public  Law  92-500).  Sources  of  overstated  costs 
included  high  population  estimates,  lack  of  cost- 
effectiveness  analysis,  and  the  assumption  that 
sewer  separation  is  the  principal  solution  to  com- 
bined sewer  overflow  problems.  Possible  reasons 
for  understated  costs  were  missing  entries  and 
omission  of  sludge  disposal  costs.  Areas  of  uncer- 
tainty included  incomplete  sewer  system  evalua- 
tion, availability  of  stormwater  control  technolo- 
gy, and  accuracy  of  assumptions  concerning 
required  effluent  quality.  Additional  information 
was  obtained  on  funding,  unreported  needs  and 
construction  progress.  (NCWQ) 
W77-04308 


Descriptors:  River  basins,  'Texas,  'Channels, 
Bays  Inland  waterways,  Water  pollution  control, 
Environmental  effects,  Pollution  abatement, 
Federal  Water  Pollution  Control  Act,  Water  law, 
Economics,  Forecasting. 

Identifiers:  'Federal  Water  Pollution  Control  Act 
Amendments  of  1972,  Water  pollution  abatement, 
•Houston  Ship  Channel/Galveston  Bay(Tex). 


MOBILE         METHOD        Ol         (Jl 
FLUORIDES  IN  DRINKING  WATER,  (IV  \ 

SIANj, 

Central  Lab   of  the  Waterworks  Adnumttjt 

Yaroslavl  (USSR) 

For  primary  bibliographic  entry  see  Field  5A 

W77 -04337 


WATER  POLLUTION  CONTROL  ACT  OF  1972 
REGIONAL  IMPACTS  HOUSTON  SHIP  CHAN- 
NEL/GALESTON  BAY. 

Johnson  (Bernard),  Inc.,  Houston,  Tex. 
Available  from  the  National  Technial  Information 
Service,  Springfield,  VA  22161  as  PB-252  460, 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche. 
National  Commission  on  Water  Quality,  Washing- 
ton, DC.  Report  NCWQ  75/29,  August  1975.  3 
volumes,  922  p.  WQ5AC059. 


The  environmental,  social,  economic  and  institu- 
tional impacts  of  the  Federal  Water  Pollution  Con- 
trol Act  Amendments  of  1972  (PL  92-500)  on  the 
Houston  Ship  Channel/Galveston  Bay  are 
reviewed.  The  study  area  includes  Harris,  Gal- 
veston, Chambers  and  parts  of  Brazoria  counties. 
Three  levels  of  abatement,  BPT  (best  practicable 
control  technology),  BAT  (best  available  technolo- 
gy) and  EOD  (elimination  of  the  discharge  of  pol- 
lutants) are  reviewed.  Growth  in  population, 
number  of  households,  number  of  jobs  and  availa- 
ble labor  force  will  be  enhanced  by  the  1977  (BPT) 
and  1983  (BAT)  standards  of  the  law.  Authors  sug- 
gest withdrawal  of  the  1985  EOD  goal  in  light  of  its 
high  cost  and  marginal  effect  on  the  social,  ecolog- 
ical and  economic  fabric  of  the  study  area. 
(NCWQ) 
W77-04309 

WATER  POLLUTION  CONTROL  ACT  OF  1972, 
REGIONAL  IMPACTS,  MERRIMACK-NASHUA 
RIVER  BASIN. 

Abt  Associates,  Inc.,  Cambridge,  Mass. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-250  060, 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche. 
National  Commission  on  Water  Quality,  Washing- 
ton D  C.  Report  NCWQ  75/32,  November  1975.  2 
volumes,  302  p.  WQ5AC014. 

Descriptors:  River  basins,  Federal  Water  Pollution 
Control  Act,  'Regions,  'New  Hampshire, 
'Massachusetts,  Water  pollution  control,  Pollu- 
tion abatement,  Regional  analysis,  Environment 
effects,  Water  law,  Economics,  Forecasting. 
Identifiers:  Federal  Water  Pollution  Control  Act 
Amendments  of  1972,  Water  pollution  abatement, 
'Merrimack-Nashua  River  Basin. 

The  environmental,  economic,  social  and  institu- 
tional impacts  of  the  Federal  Water  Pollution  Con- 
trol Act  Amendments  of  1972  (P.L.  92-500)  on  the 
Merrimack/Nashua  River  Basin  are  reviewed.  The 
study  area  includes  the  Merrimack  mainstem  in 
Massachusetts  and  New  Hampshire  and  its  prin- 
cipal tributary,  the  Nashua  River.  Inventory  of 
present  discharges,  a  projection  of  future 
wasteloads  and  an  assessment  of  abatement  costs 
for  four  levels  of  abatement,  including  those 
promulgated  or  proposed  by  the  U.S.  Environmen- 
tal Protection  Agency,  are  presented.  Projected 
changes  in  water  quality  and  resulting  biologic  im- 
pacts and  benefits  are  given.  An  examination  of 
existing  and  future  institutional  arrangements 
necessary  to  implement  the  law  is  presented.  Eight 
faculties  were  surveyed  to  determine  abatment 
costs  and  economic  impacts.  (NCWQ) 
W77-04310 

BASELINE  STUDIES  OF  DELAWARE  OCEAN 
OUTFALL  SITES, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  5A. 
W77-04330 


FARMERS,    FEEDLOTS    AM)    FKDERA  * 

THE  IMPACT  Ol  THE  1972  EEDEKALWB 

POLLUTION  CONTROL  ACT  AMENDM1 

Stanford  Univ.,  Calif  School  of  Law. 

N.  W.  Hines. 

South  Dakota  Law  Review,  Vol.  19,  p.  k 

(1974). 

Descriptors:  'Agricultural  runoff,  'Federa  t 
Pollution  Control  Act,  'Farm  wastes.  *F<  t 
Waste  treatment,  Waste  disposal,  Erosionca] 
Erosion,  Water  pollution  control,  Consti  e. 
law,  Administrative  agencies,  Agriculture,  ■ 
government,  Wastes,  Water,  Waste  a 
disposaT,  Pollution  abatement.  Estuaries,  I  a 
constraints,  Political  aspects,  Organic  so  0 
ganic  compounds. 

Identifiers:  Federal  Water  Pollution  Cont  k 
Amendments  of  1 972. 

Agricultural  pollutants  reach  water 
through  point  source  discharges  and  throu  ■ 
point  agricultural  runoff.  Point  source  disci  e 
concentrated  cattle  feed  lot  wastes  are  lig  « 
ble  and  easily  controlled.  Consequently,  t  J 
amendments  to  the  Federal  Water  Polluti  't 
trol  Act  effectively  regulate  such  discharf  I 
fortunately,  implementation  of  the  1972  a 
ments  has  not  resulted  in  meaningful  cc  i 
land  runoffs  or  nonpoint  sources  of  p  i 
which  are  considered  the  greatest  so  • 
agricultural  pollutants.  One  reason  fortht  i 
effective  regulatory  measures  is  that  elii  i 
of  nonpoint  agricultural  runoff  would  ne<  0 
compulsory  soil  erosion  practices.  Institut  a 
measures  would  contravene  widely  held  n<  a 
the  inviolability  of  private  property.  As  a 
nonpoint  sources  will  continue  to  be  a. 
ignored  while  legislators  debate  the  pro]  7 
enforcement  measures.  (Josepher-Florida 
W77-04347 

LOUISIANA  TIDELANDS  PAST  AND  Fl  I 

Louisiana  Office  of  the  Attorney  Gener. « 

Rouge.  . 

For  primary  bibliographic  entry  see  Held 

W77-04350 

THE  COAST:  WHERE  ENERGY  MEE  1 
ENVIRONMENT, 

San  Diego  Univ.,  Calif.  School  of  Law. 
For  primary  bibliographic  entry  see  Field 


EXAMINATION  OF  THE  FLUORIDE  CONCEN- 
TRATION   IN    DRINKING    WATER    OF    THE 
TOWN    OF    TITOGRAD,    (IN    SERBO-CROA- 
TIAN), ,     .  „ 
Medisinskii  Institut,  Titograd  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  5A. 
W77-04334 


W77-04351 


DEPARTMENT  OF  ECOLOGY, 

Washington  State  Dept.  of  Ecology,  Olyr  • 
For  primary  bibliographic  entry  see  Field 
W77-04358 

POLLUTION  CONTROL  HEARINGS  3 
SHORELINES  HEARINGS  BOARD  (" 
ON  ENVIRONMENTAL  POLICY, 

Washington     State    Pollution    Control  e 

Board,  Olympia. 

For  primary  bibliographic  entry  see  Heic  ■ 

W77-04360 


POWER  PLANT  SITING:  CAUGHT  B  « 
ENERGY  CRISIS  AND  ENVIRON  - 
CONCERN,  t     ,   ,.   I 

Florida  Univ.,  GainesvUle.  School  ot  La 
For  primary  bibliographic  entry  see  Fiel<  - 
W77 -04363 
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SON    DIVERSION    UNIT    IRRIGATION 
CT:     PROSPECTS     AND     PROBLEMS, 

tiary  bibliographic  entry  see  Field  6E 
365 


ABLE    WATER    OF    THE    STATE    OF 
VA;  WATER  QUALITY  STANDARDS. 

imenlal  Protection  Agency,  Washington, 

Register,  Vol  41 ,  No  121 ,  p  25000-01 ,  June 
.2  p.  1  tab. 

tors:  *Federal  Water  Pollution  Control 
.rizona,  'Standards,  *Water  quality  con- 
Nutrients,  *Water  quality  standards, 
government,  State  governments,  Adminis- 
agencies,  Regulation,  Colorado  River, 
Phosphates,  Nitrates,  Salts,  Eutrophica- 
ntrol,  Nutrient  removal,  Governmental  in- 
9ns,  Rivers,  Tributaries,  River  systems, 
le  waters, 
rs:  'Administrative  regulations. 

rironmental  Protection  Agency  (EPA)  is 
ung  federal  water  quality  standards  for  the 
Arizona  as  authorized  by  the  Federal 
Dilution  Control  Act.  Notice  was  given  to 
:  that  its  standards  did  not  conform  with 
lirements.  Some  of  the  state's  revisions 
isfactory  but  since  no  quantative  nutrient 
vere  established,  the  EPA  was  required  to 
ate  such  standards.  Criticisms  of  the  EPA 
s  by  Arizona  state  agencies  and  the  EPA 
s  are  included.  Water  quality  standards 
lfied  for  salinity  control  in  the  Colorado 
stem.  The  mean  annual  total  phosphate 
ite  concentrations  allowable  are  given  in 
arm.  (Capehart-Florida) 
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XUTION  PREVENTION. 

nental  Protection  Agency,  Washington, 

Register,  Vol  41 ,  No  60,  p  1 2657-8,  March 
2  P. 

>rs:  *Oil  spills,  'Water  pollution  control 
luality  standards,  'Administrative  agen- 
lsdiction,  Drilling,  Offshore  platforms, 
lovemment,  Regulation,  Facilities,  Sites 
e  waters,  Dikes,  Barriers,  Controlled 
Structures,  Underground  storage,  Pro- 
ming,  Water  pollution,  Oil  industry, 
'hy,  Underground  structures,  Ships. 
s:  'Administrative  regulations. 

oses  of  clarification,  the  Environmental 
n  Agency  is  amending  the  regulations 
;  oil  pollution  prevention.  The  principal 

to  clarify  the  criteria  for  determining 
a  facility  is  subject  to  the  regulations, 
ic  location,  such  as  proximity  to  naviga- 
s,  is  to  be  the  sole  determining  factor, 
nee  of  drainage  control  structures  which 
^nt  a  discharge  from  reaching  navigable 
lot  sufficient  to  exempt  a  f acility.  Facili- 

might  discharge  oil  in  harmful  quantities 
area  Spill  Prevention  Control  and  Coun- 
e  (SPCC)  plan  in  writing.  Special 
s  are  specified  for  the  implementation  of 
ns  for  mobile  or  portable  facilities  such 
e  or  offshore  drilling  rigs  and  portable 
:uities.  Such  plans  may  be  general  and 

implementation  at  each  site;  a  new  plan 
■red  each  time  a  facility  is  moved.  These 
s  do  not  apply  to  vessels  or  transporta- 
ies  subject  to  the  control  of  the  Depart- 
ansportation.  (Capehart-Florida) 


?rL.»n[M!LATIONS'      GUIDELINES 
"DARDS;  AMENDMENT. 

:ntal  Protection  Agency,  Washington, 


Federal  Register,  Vol  41,  No  93,  p  19310-12,  May 
12,  1976  3  p,  3  tab. 

Descriptors:  'Standards,  Effluents,  'Water  quali- 
ty standards,  'Chemical  wastes,  *Waste  water 
treatment,  Administrative  agencies,  Regulation 
Chemical  industry,  Industrial  wastes,  Biochemical 
oxygen  demand,  Chemical  oxygen  demand,  Pollu- 
tants, Economic  impact,  Water  pollution,  Federal 
government,  Technology,  Feasibility,  Biological 
treatment,  Activated  carbon,  Water  quality  con- 
trol. 

Identifiers:  'Administrative  regulations,  Bu- 
tadiene, Butene. 

The  Environmental  Protection  Agency  has 
amended  the  effluent  limitations,  guidelines,  and 
standards  for  the  manufacture  of  butadiene  by  the 
oxidative-dehydrogenation  process.  Several  treat- 
ment systems  capable  of  meeting  the  standards  are 
described.  For  a  process  utilizing  the  best  practica- 
ble control  technology,  effluent  limitations  are 
established  for  BOD5,  TSS,  and  pH.  Effluent 
limitations  for  a  point  source  after  application  of 
the  best  available  technology  economically 
achievable  and  standards  of  performance  for  new 
sources  include  limitations  on  COD,  BODS,  TSS, 
and  pH.  Pretreatment  standards  are  specified  for 
users  of  public  treatment  works.  (Capehart- 
Florida) 
W77-04368 


BENZIDINE:  PROPOSED  TOXIC  POLLUTANT 
EFFLUENT  STANDARDS. 

Environmental  Protection  Agency,  Washington, 

Federal  Register,  Vol  41,  No  127,  p  27012-17  June 
30,  1976.  6  p. 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  'Dyes,  'Toxicity,  'Water  quality  standards 
Waste  water  treatment,  Chemical  industry,  In- 
dustrial wastes,  Navigable  waters,  Regulation, 
Standards,  Federal  government,  Administrative 
agencies,  Public  health,  Pollutants,  Effluents, 
Textiles,  Pulp  and  paper  industry,  Water  pollu- 
tion, Water  pollution  control. 
Identifiers:  'Carcinogens,  'Benzidine,  Adminis- 
trative regulations. 

Because  of  its  carcinogenicity,  the  Environmental 
Protection  Agency  is  proposing  effluent  standards 
for  benzidine  to  be  added  to  the  proposed  effluent 
standards  for  toxic  pollutants.  The  proposed  stan- 
dards apply  to  benzidine-based  dye  manufacturers 
and  manufacturers  of  paper  goods,  leather  goods, 
and  textile  goods  who  use  benzidine-based  dyes  in 
their  processes.  The  regulation  applies  only  to 
users  and  manufactures  who  discharge  wastes 
directly  into  navigable  waters.  Effluent  standards 
are  specified  for  both  new  and  existing  sources.  A 
lengthy  discussion  of  the  proposed  standards  is  in- 
cluded. Waste  water  treatment  processes  used  by 
benzidine  manufacturers  and  users  are  mentioned 
(Capehart-Florida) 
W77-04370 


OCEAN  DUMPING;  PROPOSED  REVISION  OF 
REGULATIONS  AND  CRITERIA. 

Environmental  Protection  Agency,  Washington, 

Federal  Register,  Vol  41,  No  125,  p  26644-67,  June 
28,  1976.  24  p. 

Descriptors:  "Oceans,  'Waste  disposal, 
'Regulation,  'Permits,  Administrative  agencies, 
Federal  government,  Standards,  Mercury,  Toxici- 
ty, Sites,  Disposal,  Water  pollution,  Water  pollu- 
tion control,  Water  quality,  Water  pollution 
Municipal     wastes,     Dredging,     Legal 


sources, 


the  transportation  of  wastes  for  ocean  dumping. 
The  procedures  used  by  EPA  to  evaluate  requests 
to  dispose  of  dredged  material  in  ocean  waters  in 
conjunction  with  a  Corps  of  Engineers  permit  are 
clarified.  A  permit  applicant  will  be  required  to 
show  that  alternatives  to  ocean  dumping  are  either 
unfeasible  or  are  more  environmentally  harmful. 
In  general,  permits  will  only  be  issued  on  an  in- 
terim basis  and  will  be  valid  for  nor  more  than  one 
year.  Criteria  are  proposed  for  the  initial  selections 
of  disposal  sites  and  for  their  management.  Fac- 
tors which  must  be  considered  in  evaluating  the 
impact  of  disposal  and  in  determining  the  permissi- 
ble levels  of  materials  at  a  particular  site  are 
detailed.  General  permits  are  granted  for  the 
disposal  of  clean  wrecks  and  hulks.  (Capehart- 
Florida) 
W77-04372 


aspects. 

Identifiers:    'Ocean   dumping,    *Ocean  disposal, 

Administrative  regulations. 

The  Environmental  Protection  Agency  (EPA)  is 
proposing  revisions  to  the  regulations  governing 


NAVIGABLE      WATERS:      DISCHARGE      OF 
DREDGED  OR  FILL  MATERIAL. 

Environmental  Protection  Agency,   Washington 
D.C. 

Federal  Register,  Vol  40,  No  173,  p  41292-98  Sep- 
tembers, 1975. 

Descriptors:  'Permits,  'Dredging,  'Disposal, 
'Landfills,  *  Water  pollution  effects,  Water  pollu- 
tion, Water  pollution  control,  Water  pollution 
sources,  Water  sources,  Water  supply,  Shellfish, 
Fisheries,  Sites,  Wildlife,  Recreation,  Navigable 
waters,  Administrative  agencies,  Federal  govern- 
ment, Regulation,  Environmental  effects,  Sedi- 
ment discharge,  Sedimentation,  Silting. 
Identifiers:  'Discharge  permits,  Administrative 
regulations. 

The  Environmental  Protection  Agency  (EPA)  in 
conjunction  with  the  Army  is  establishing  interim 
final  guidelines  for  the  evaluation  of  proposed 
discharge  of  dredged  or  fill  material  into  navigable 
waters.  The  guidelines  are  to  be  applied  to  the  is- 
suance   of   permits    for    discharge    at    specified 
disposal   sites.   No  discharge   will   be  permitted 
which  would  have  an  adverse  effect  on  municipal 
water  supplies,  shellfish  beds  and  fishery  areas, 
and  wildlife  or  recreation  areas.  Procedures  for 
evaluating  proposed  discharges  are  specified.  The 
ecological    impact    resulting    from    discharge    of 
dredged  or  fill  material  is  to  be  assessed  both  as  to 
the  physical  effects  and  as  to  the  chemical-biologi- 
cal interactive  effects.  The  functions  performed 
by  wetlands  are  listed  to  show  the  significant  ad- 
verse impact  that  destruction  of  wetlands  would 
have.  In  determining  whether  a  permit  should  be 
granted,  consideration  shall  be  given  to  the  need 
for  the  activity,  the  availability  of  alternate  sites  or 
methods  of  disposal,  and  the  water  quality  stan- 
dards. The  EPA  may  identify  in  advance  areas 
which  are  either  suitable  or  unsuitable  for  possible 
future  disposal  sites.  Such  identification  will  be 
used  in  evaluating  a  permit  application  for  the  site 
(Capehart-Florida) 
W77-04373 


MINERAL  MINING  AND  PROCESSING  POINT 
SOURCE  CATEGORY:  APPLICATION  OF  EF- 
FLUENT LIMITATIONS  GLTDELINES  FOR  EX- 
ISTING SOURCES  FOR  PRETREATMENT 
STANDARDS  FOR  INCOMPATIBLE  POLLU- 
TANTS. 
Environmental  Protection  Agency,  Washington, 

Federal  Register,  Vol  40,  No  201 ,  p  48665-67  Oc- 
tober 16,  1975.  3  p. 

Descriptors:  'Mine  water,  'Treatment  faculties 
'Standards,  'Effluents,  'Federal  Water  Pollution 
Control  Act,  Mineralogy,  Mining,  Mine  wastes, 
Water  pollution.  Water  pollution  sources,  Water 
quality,  Mineral  industry,  Waste  water  treatment, 
Pollutants,  Regulation,  Administrative  agencies, 
Federal  government. 
Identifiers:  Administrative  regulations. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


The  Environmental  Protection  Agency  (EPA)  has 
proposed  regulations  for  the  mineral  mining  and 
processing  point  source  category  which  deal  with 
the  application  of  effluent  limitations  guidelines 
for  existing  sources  to  pretreatment  standards  for 
incompatible  pollutants.  The  subcategories  in- 
cluded in  the  regulations  are  gypsum,  asphaltic 
minerals,  asbestos  and  wollastonite,  barite,  fluor- 
spar, salines  from  brine  lakes,  borax,  potash,  sodi- 
um sulfate,  Frasch  sulfur,  bentonite,  magnesite, 
diatomite,  jade,  novaculite,  tripoli  and  graphite. 
The  EPA  has  determined  that  the  effluent  limita- 
tions guidelines  as  established  for  existing  sources 
shall  not  apply  to  pretreatment  standards  for  in- 
compatible pollutants  at  the  present  time.  Since 
some  process  waste  waters  in  these  subcategories 
may  interfere  with  the  operation  of  a  publicly 
owned  treatment  works  or  may  pass  through  it  un- 
treated, the  operator  of  such  a  treatment  works 
should  give  these  waters  special  consideration. 
(Capehart-Florida) 
W77-04374 


ENVIRONMENTAL  PROTECTION  AGENCY: 
GENERAL  PERMITS  FOR  THE  TRANSPORTA- 
TION FOR  DUMPING,  AND  THE  DUMPING  OF 
MATERIAL  INTO  OCEAN  WATERS. 

Environmental  Protection  Agency,  Washington, 

DC. 

Federal  Register,  Vol.  40,  No.  138,  p.  30114-15, 

July  17, 1975. 

Descriptors:  *Environmental  control,  *Permits, 
"Oceans,  "Organic  wastes,  Water  law,  Water  pol- 
lution, Water  pollution  control,  Water  pollution  ef- 
fects, Water  quality,  Environment,  Environmental 
effects,  Legislation,  Legal  aspects,  Federal 
government,  Public  rights,  Regulation,  Adminis- 
tration, Governments,  Sea  water,  Ships. 
Identifiers:  'Marine  protection,  Research  and 
Sanctuaries  Act,  *Burial  at  sea. 

Pursuant  to  Title  1  of  the  Marine  Protection, 
Research,  and  Sanctuaries  Act  of  1972  (the  Act), 
the  Environmental  Protection  Agency  (EPA) 
proposed  general  permits  setting  forth  conditions 
under  which  burial  at  sea  of  human  remains  by 
persons  subject  to  the  Act,  and  the  sinking  at  sea 
of  target  vessels  by  the  United  States  Navy  will  be 
allowed.  Section  229.1  authorizes  the  transport  of 
human  remains  for  burial  at  sea  purposes  along 
with  burials  complying  with  specified  practices 
and  requirements.  Section  229.2  allows  the  United 
States  Navy  to  transport  vessels  from  the  United 
States  or  other  locations  for  purposes  of  sinking 
such  vessels  in  ocean  waters  for  testing  ordinance. 
However,  sinkings  must  occur  at  times  determined 
by  appropriate  Navy  officials.  In  addition,  mea- 
sures facilitating  fast  and  permanent  sinking  must 
be  employed  and  sinkings  must  occur  at  least  50 
nautical  miles  from  land  in  waters  of  at  least  100 
fathoms  deep.  (Hadoulias-Florida) 
W77-04375 


ENVIRONMENTAL  PROTECTION  AGENCY: 
PETROLEUM  REFINING  POINT  SOURCE 
CATEGORY. 

Environmental  Protection  Agency,  Washington, 

DC. 

Federal  Register,  Vol  40,  No  98,  p  21939-54,  May 
20,  1975.  16  p,  17  tab. 

Descriptors:  'Effluents,  'Federal  Water  Pollution 
Control  Act,  'Legislation,  Standards,  'Federal 
government,  Legal  aspects,  Legal  review, 
Government,  Administration,  Regulation,  Pro- 
grams, Oil,  Administrative  decisions,  Pollution 
control,  Classification. 
Identifiers:  'Point  source(Pollution). 

The  American  Petroleum  Institute  filed  petitions 
for  review  of  regulations  regarding  effluent  limita- 
tions, guidelines,  and  standards  of  performance 
and  pretreatment  standards  applicable  to  topping 
subcategory,  cracking  subcategory,  lube  sub- 
category   and    integrated    subcategory    of    the 


petroleum  refining  category  of  point  sources. 
Comments  were  received  criticizing  certain 
aspects  of  the  regulations.  A  summary  of  the 
major  comments  and  the  Environmental  Protec- 
tion Agency's  (EPA)  responses  are  included 
within.  After  careful  evaluation  of  these  com- 
ments the  EPA  concluded  that  the  size  and 
process  factors  were  too  broad;  therefore,  a  notice 
was  published  October  17,  1974,  in  the  Federal  Re- 
gister of  the  EPA's  intention  to  reduce  the  range 
sizes  A  detailed  discussion  of  the  background  of 
Sections  301  and  304  of  the  1972  Amendments  to 
the  Federal  Water  Pollution  Control  Act  (FWPCA) 
is  included  as  well  as  a  detailed  discussion  setting 
forth  how  the  subcategories,  flows,  achievable 
concentrations  and  short  term  limits  were  derived 
beginning  with  the  contractors  report  and  ending 
with  EPA's  reconsideration.  (Hadoulias-Florida) 
W77-04376 

ENVIRONMENTAL  PROTECTION  AGENCY: 
INORGANIC  CHEMICALS  MANUFACTURING 
POINT  SOURCE  CATEGORY. 

Environmental  Protection  Agency,  Washington, 
D.  C. 

Federal  Register,  Vol.  40,  No.  100,  p.  22424^5, 
May  22,  1975.51  tab. 

Descriptors:  'Effluents,  Legislation,  'Chemicals, 
•Federal  Water  Pollution  Control  Act,  Federal 
government,  Legal  aspects,  Legal  review, 
Government,  Laws,  Administration,  Regulation, 
Inorganic  compounds,  Programs,  Standards,  Clas- 
sification. 
Identifiers:  Point  source(Pollution). 

The  Administrator  of  the  Environmental  Protec- 
tion Agency  (EPA)  has  promulgated  effluent 
limitation  guidelines  of  performance  and  pretreat- 
ment standards  for  existing  and  new  sources  for 
the  inorganic  chemicals  manufacturing  point 
source  category.  The  regulation  herein  proposed 
will  amend  40  CFR  Part  415  by  adding  additional 
point  source  categories.  The  federal  regulations 
require  effluent  limitations  for  point  sources  other 
than  publicly  minded  treatment  works,  and  appli- 
cation of  the  best  practicable  control  technology 
currently  available  as  defined  by  regulations 
published  by  the  Administrator.  The  regulations 
also  require  the  Administrator  to  establish  catego- 
ries and  pretreatment  standards  for  new  sources. 
Certain  subcategories  of  the  proposed  regulation 
are  incomplete  due  to  EPA  inability  to  obtain 
complete  data  within  the  deadline  of  the  applicable 
court  decree.  The  EPA  intends  to  complete  these 
subcategories  at  the  earliest  possible  date. 
(Hadoulias-Florida) 
W77-04377 


OIL  CONSERVATION  AND  RECLAMATI| 
APV  Bowser  Filtration,  Ltd.,  Croydon  'hnj 
For  primary  bibliographic  entry  see  Field !" 
W77-04455 


'"" 


ASKEW  V  GAME  AND  FRESH  WATER  FISH 
COMMISSION  (POLLUTION  ABATEMENT  EF- 
FORTS HELD  CONSTITUTIONAL). 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04379 


WATER  RESERVOIRS. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04381 


BASIN  AGENCIES  AND  THE  FIGHT  AG 
INDUSTRIAL  POLLUTION  (LES  AGENCj 
BASSIN  ET  LA  LUTTE  CONTRE  LA  P 
TION  INDUSTRIELLE), 

For  primary  bibliographic  entry  sec  Held  51 
W77-04457 


THE  PRESENT  AND  FUTURE  OF  COAS1 

Coastal  Society,  Bethesda,  Md. 

For  primary  bibliographic  entry  see  Field  2 

W77-04462 

EXPLORATION  AND  PETROLEUM  DE* 
MENT  OF  THE  U.S.  OUTER  CONTDM 
SHELF:  A  MOVE  TOWARD  SELF-SUFI 
CY, 

For  primary  bibliographic  entry  see  Field  6 
W77-04468 


FLORIDA'S    EXPERIENCE    -    THE    W, 
WERE  -  AND  SHOULDN'T  HAVE  BEEN. 

Florida  Audubon  Society,  Maitland. 

H.  Scott. 

In:  The  Present  and  Future  of  Coasts,  Prot 

of  the  First  Annual  Conference  of  the 

Society,  held  at  Arlington,  VA,  Novembe 

68-76. 

Descriptors:   'Resources  development, 

'Oil,     'Natural     gas,     'Environmental 

'Florida,      Coasts,      Water      quality 

Economics. 

Identifiers:    'Outer  Continental   Shelf, 

zone  management,  Offshore  exploration, 

um  resources,  Environmental  protection. 

Proper  development  of  the  nation's  p< 
resources  depends  upon  a  realistic  apprai 
the  costs  and  benefits  anticipated  to  res 
Outer  Continental  Shelf  activities  and  the 
tion  of  plans  to  deal  effectively  with  neg 
pacts  before  they  occur.  State  involveme 
entire  process  is  essential.  The  states  hav 
direct  input  into  either  leasing  schedule 
vironmental  studies  schedules.  Therefore 
that  the  studies  necessary  to  make  cc 
decisions  are  the  responsibility  of  the  fedt 
cy  which  has  imposed  these  time  constrai 
us.  We  request  that  the  Department  of  th« 
take  appropriate  action  to  have  baseli 
results  considered  in  leasing  decisions.  W 
request  that  the  Department  of  the  Interi 
opportunities  and  funding  to  design  and 
research  on  onshore  and  nearshore  impa 
through  these  actions  will  the  states  of  th 
ment  have  the  information  needed  to 
tional  decisions  and  inputs  to  the  leasing 
making  process.  (See  also  W77-04462 
OEIS) 
W77-04469 


OKLAHOMA    PLANNING    AND    RESOURCES 
BOARD.  . 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04382 


PERMITS  FOR  USE  OF  PESTICIDES  IN  STATE 
WATERS. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04384 


WATER  QUALITY  STANDARDS, 

Environmental  Protection  Agency,  Seattle,  Wash. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-04436 


ECOLrBRJUM,       A       BALANCE      B) 
ECONOMY  AND  ECOLOGY, 

National  Oceanic  and  Atmospheric  A< 

tion,  Washington,  D.C.  Office  of  the  A< 

tor. 

For  primary  bibliographic  entry  see  Field 

W77 -04470 


BEACH     FILL     PLANNING     -     BRl 
COUNTY,  NORTH  CAROLINA, 

Army  Engineer  District,  Wilmington,  D< 

Engineering  Studies  Section. 

For  primary  bibliographic  entry  see  Fielc 

W77-04471 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Water  Quality  Control— Group  5G 


rAL    ENVIRONMENTAL    IMPACT    AS- 
[ENT:  LESSONS  FROM  OIL  SPILLS, 

^ity  of  Southern  California,  Los  Angeles. 

lancock  Foundation. 

mary  bibliographic  entry  see  Field  6G. 

1472 


ERS  AND  FISHERMEN:  INTERACTION 
I  COASTAL  ZONE, 

nd  Univ.,  College  Park.  Cooperative  Ex- 
Service. 

mary  bibliographic  entry  see  Field  6G 
473 


E  AND  THE  SEA:   FUTURE  IMPACTS 
PPORTUNnTES, 

re  Univ.,  Lewes.  Coll.  of  Marine  Studies; 

teware    Univ.,   Newark.   Marine   Studies 

X. 

nary  bibliographic  entry  see  Field  6G 

474 


IAL  POLLUTION  IN  THE  LOS  AN- 
-LONG  BEACH  HARBOR:  CON- 
NCES  AND  ALTERNATIVES, 

;ity  of  Southern  California,  Los  Angeles. 

ancock  Foundation. 

aary  bibliographic  entry  see  Field  5B 

476 


ETLANDS  DILEMMA:  A  SOLUTION, 

mipshire  Univ.,  Durham.  Inst,  of  Natural 

'ironmental  Resources. 

jary  bibliographic  entry  see  Field  6G 

(77 


ING    ON   VISUAL   QUALITY   OF   THE 
KL  ZONE, 

liv.  of  New  York  Coll.  of  Environmental 

and  Forestry,  Syracuse.  School  of  Land- 

rchitecture. 

lary  bibliographic  entry  see  Field  6B 

ISl 


RE        POLICY        RESEARCH        AND 
)RE  OIL:  A  BRITISH  PERSPECTrVE, 

>I1.,  New  Brunswick,  N.  J.  Environmental 

es. 

ary  bibliographic  entry  see  Field  6G 

84 


:NTS      ON      FOOD      AND      ENERGY 
ICES  IN  THE  COASTAL  ZONE, 

Power  Commission,  Washington    D  C 
Energy  Systems, 
ary  bibliographic  entry  see  Field  2L. 

87 


sNT  STATES'  RESPONSIBILITffiS  IN 
CONTINENTAL  SHELF  ACTrviTIES 

-nergy  Office,  Richmond. 
). 

resent  and  Future  of  Coasts,  Proceedings 
irst  Annual  Conference  of  the  Coastal 
leld  at  Arlington,  VA,  November  1975.  p. 

W:  Water  resources,  *Oil  industry, 
gas,  *Water  pollution  control 
es  development,  'Pollution  abatement 
emtonal  waters,  Federal  Government, 
State   government,    Local   government, 

s:  'Outer  Continental  Shelf,  'Energy 
Adjacent  states,  Offshore  technology. 

»'  responsibilities  have  developed  into  a 
PPorting  role  for  the  development  of 
energy  resources,  under  the  broad  top 
-nt  of  the  Federal  Government.   The 


states'  activities  must  include  the  full  spectrum  of 
support,  including  management  of  the  industrial- 
development  aspects  of  the  resources  after  they 
have  been  brought  ashore.  To  enable  the  states  to 
properly  discharge  their  supporting  and  ancillary 
role,  the  Federal  Government  must  give  the  states 
a  voice  in  the  activities  and  must  give  them  the 
necessary  funding  and  flexibility  to  get  the  job 
done  in  the  best  possible  way.  If  everybody  works 
together,  we  can  become  energy-self-sufficient 
Further,  this  can  be  done  in  a  way  as  to  enhance 
and  develop  our  coastal  areas,  improve  rather  than 
degrade  the  social  systems  and  life  styles  of  these 
delicate  ecosystems  and,  of  equal  importance  the 
coastal  states  will  be  able  to  fully  discharge  their 
responsibilities  to  their  own  people,  from  the 
manne-oriented  activities  to  include  all  levels  of 
community,  social  and  industrial  activity.  These 
are  the  OCS  responsibilities  of  the  coastal  states 
(See  also  W77-04462)  (Sinha-OEIS) 
W77-04489 


A  RISK  AND  COST  ANALYSIS  OF  TRANS- 
PORTING SOUTHERN  CALDJORNIA  OUTER 
CONTINENTAL  SHELF  OIL. 

Booz- Allen  and  Hamilton  Inc.,  Bethesda,  Md 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-248  738 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche! 
Report  to  U.S.  Environmental  Protection  Agency 
Report  No.  9075-029-001 ,  July  1975.  61  p,  17  fig,  13 
tab,  3  append. 

Descriptors:  'Continental  Shelf,  'Oil  spills,  'Oil 
pollution,   'Water  pollution  sources,   'Pipelines 
'Cost  analysis.  'Risks,  Transportation,  Resources 
development,  Environmental  effects,  California 
Identifiers:   'Outer  Continental  Shelf,  'Tankers 
U.S.  West  Coast. 

The  risk  of  oil  spills  and  the  costs  associated  with 
alternative  modes  of  transporting  oil  from 
proposed  new  Outer  Continental  Shelf  (OCS) 
lease  areas  to  onshore  facilities  in  Southern 
California  is  evaluated.  The  objective  is  to  assess 
oil  transport  risks  and  costs  for  specific  hypotheti- 
cal production  sites  in  a  formal,  analytical  fashion 
to  provide  policymakers  with  a  clearer  picture  of 
appropriate  development  options.  (Sinha-OEIS) 
W77-04490 


ECOLOGICAL  MODELING  IN  A  RESOURCE 
MANAGEMENT  FRAMEWORK, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  6G 
W77-04493 


ECOLOGICAL  MODELING  IN  A  RESOURCE 
MANAGEMENT  FRAMEWORK:  AN  IN- 
TRODUCTION, 

Resources  For  the  Future,  Inc.,  Washington,  D.C. 

Quality  of  the  Environment  Program. 

For  primary  bibliographic  entry  see  Field  6G 

W77-04494 


A  DISCUSSION  OF  CLEAN,  THE  AQUATIC 
MODEL  OF  THE  EASTERN  DECIDUOUS 
FOREST  BIOME, 

Tetra  Tech,  Inc.,  Lafayette,  Calif. 

For  primary  bibliographic  entry  see  Field  6G 

W77-04496 


THE  DELAWARE  ESTUARY, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  6G 

W77-04497 


APPLICATION  OF  MATHEMATICAL  MODELS 

TO      THE      STUDY,       MONITORING       AND 

MANAGEMENT  OF  THE  NORTH  SEA, 

Liege  Univ.  (Belgium). 

For  primary  bibliographic  entry  see  Field  6G. 

W77-04498 


EVALUATION  OF  WATER  QUALITY 
MODELS:     A     MANAGEMENT    GUIDE     FOR 

*  1j  A  IN  IN  i£K&  , 

Systems  Control,  Inc.,  Palo  Alto,  Calif. 
G.  P.  Grimsrud,  E.  J.  Finnemore,  and  H.  J.  Owen. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-256  412 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche' 
Report  EPA-600/5-76-004,  Socioeconomic  En- 
vironmental Studies  Series,  U.S.  Environmental 
Protection  Agency,  Washington,  D.C,  July  1976 
176p,5fig,25tab,48ref. 

Descriptors:  'Water  quality,  'Model  studies, 
'Planning,  'Management,  'Evaluation,  Decision 
making,  Costs,  Estimating,  Systems  analysis, 
Waste  wateKPollution),  Simulation  analysis,  Per- 
formance. 

Identifiers:  Cost  effectiveness,  Index  rating,  Con- 
tracting, Assimilation  analysis,  Wasteload  alloca- 
tion. 

This  report  is  designed  as  a  handbook  for  water 
quality     and     water     resources     planners     and 
managers.  It  presents  a  large  amount  of  basic  in- 
formation concerning  water  quality  modeling,  in- 
cluding procedures  for  model  evaluation,  model 
selection,  integration  of  modeling  with  planning 
activities,  and  contracting  modeling  projects.  For 
planners   without   previous   experience   in  water 
quality  modeling,  the  information  and  procedures 
help  to  determine  whether  a  water  quality  model 
could  and  should  be  used  in  a  particular  planning 
program,  and  which  specific  model  would  be  cost 
effective.  This  includes  a  step-by-step  procedure 
leading  to  the  rejection  or  selection  of  models  ac- 
cording to  specific  project  needs.  Discussed  are 
the  implications  which  accompany  the  decision  to 
model,  including  the  needs  for  additional  labor  and 
specialized      technical      expertise      which      are 
generated.  Methods  and  procedures  for  integrating 
the  use  and  results  of  water  quality  models  with 
other    activities    of    the    planning    process    are 
described  as  well  as  the  respective  merits  of  in- 
house  and  contracted  modeling.  Also  considered 
are  procedures  for  obtaining  and  using  contractual 
services  for  water  quality  modeling.  Instructions 
are  provided  for  the  preparation  of  solicitations, 
evaluation  of  proposals,  and  selection  of  contrac- 
tors. (Bell-Cornell) 
W77-04507 


HOW  SHOULD  INDUSTRY  VrEW  POLLUTION 
CHARGES, 

R.  R.  Martindale. 

CBI  Review,  Summer  1976,  p.  11-20. 

Descriptors:    'Pollution    taxes(Charges),    'Water 
pollution    control,    Feasibility,    Evaluation,    Ef- 
fluents, Industrial  wastes,  Industries. 
Identifiers:  'United  Kingdom. 

The  pros  and  cons  of  the  use  of  a  system  of  pollu- 
tion charges  or  taxes  to  control  discharges  into 
nvers  and  tidal  waters  in  the  United  Kingdom  are 
examined.  In  comparison  with  the  present  system 
of  discharge  regulations,  a  pollution  tax  system 
was  found  to  have  major  disadvantage:  (1)  the 
need  to  impose  different  charges  on  different 
discharges  in  different  situations  and  for  different 
pollutants,  (2)  the  uncertainty  of  the  level  of  pollu- 
tion abatement  which  would  be  achieved  at  any 
level  of  charge,  (3)  an  insensitivity  to  individual 
company  problems,  and  (4)  additional  administra- 
tive expense.  Four  advantages  of  a  pollution  tax 
system  are  also  cited:  (1)  total  costs  of  the 
resultant  environmental  improvement  will  be 
reduced  by  a  better  cost  allocation  between 
dischargers,  (2)  an  incentive  for  dischargers  to  find 
the  cheapest  way  to  reduce  their  pollution  is  pro- 
vided, (3)  an  automic  and  more  consistent  method 
of  control  is  provided  which  operates  without  the 
inconsistancies  of  outside  interference,  and  (4)  ef- 
ficiency of  operation.  It  is  concluded  that  the  dis- 
advantage outweight  the  advantages,  and  that  it  is 
most  unlikely  that  the  pollution  taxes  system  will 
be  substituted  for  the  regulation  system,  through  it 
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could    be    used    to    supplement    the    regulation 
system.  (LuedtkelWisconsin). 

W77-04557 


THE  LIMITS  OF  COST-BENEFIT  ANALYSIS  AS 
A  GUIDE  TO  ENVIRONMENTAL  POLICY, 

Leicester  Univ.  (England). 

T")  Pcurcc 

Kyklos,  Vol.  29,  No.  1,  p.  97-112,  1976.  4  fig.,  9 

ref. 

Descriptors:  *Waste  assimilative  capacity,  ♦Cost- 
benefit  analysis,  *Environmental  control, 
•Decision  making,  Water  pollution  sources,  Waste 
disposal,  Ultimate  disposal,  Degrada- 
tion(Decomposition),  Economics,  Evaluation, 
Pollutants,  Environmental  effects,  Public  health. 
Identifiers:  *  Environmental  assimilative  capacity. 

It  is  shown  that  cost-benefit  analysis  has  only 
limited  relevance  to  situations  in  which  the  effec- 
tive assimilative  capacity  of  the  environment  is 
zero  and  the  pollutants  in  question  have  biological 
effects.  This  is  the  case  for  accumulating  pollu- 
tants. In  the  case  of  conventional  pollutants  that 
have  ecological  effects,  it  is  shown  that  conven- 
tional externality  correction  will  not  prevent  a 
dynamic  process  of  increasing  ecological  instabili- 
ty. The  optimal  solution  is  therefore  one  that 
requires  output  levels  below  those  initially  dic- 
tated by  cost-benefit  criteria.  It  is  shown  that  the 
ecological  optimum  is  also  a  long-run  welfare  max- 
imum that  is  unlikely  to  coincide  with  the  optimum 
derived   by    ordinary    cost-benefit    analysis.    To 
define  the  cost-benefit  limitations,  the  study  clas- 
sifies pollutants  with  respect  to  their  biological  and 
economic  characteristics,  permitting  the  deriva- 
tion  of   a   taxonomy   of   pollution.    In   order  to 
analyze    the    taxonomy,    a    'pollution    tree'    is 
sketched  in  which  comparisons  are  made  of  the 
waste  residual  characteristics,  economic  effects 
and  biological  effects  of  various  classes  of  pollu- 
tants. The  conventional  cost-benefit  approach  is 
briefly  outlined,  and  it  is  shown  that  this  approach 
has  direct  relevance  only  to  those  pollutants  that 
have  obvious  nuisance  features  and  which  do  not 
have  sustained  ecological  effects.  (Harris-Wiscon- 
sin) 
W77-04561 


need  to  assess  the  quantity  of  the  firm's  output  of 
emissions,  because  the  polluter  may  find  it  profita- 
ble to  increase  the  level  of  emissions  in  order  to 
make  the  assessed  base  larger.  (Harris- Wisconsin) 
W77-04564 


EFFECT  OF  WATER  QUALITY  AND  IRRIGA- 
TION FREQUENCY  ON  FARM  INCOME  IN 
THE  IMPERIAL  VALLEY, 

California   Univ.,   Davis.   Dept.   of   Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  it,. 

W77-04566 


discussed.  Precise  instructions  are  v 
of  treatment,  methods  of  application  calculai 
for  determining  the  area  to  be  treated  and  cal  i 
tions  for  determining  dosage  Also  included 
laws  and  regulations  applicable  to  the  useofr] 
tides  in  Pennsylvania,  to  other  pollutants  as  i 
affect  downstream  users  and  fish,  and  a  de* 
lion  of  the  permit  system.  A  chemical  dosage  1 
and  conversion  tables  are  provided.  (A 
Wisconsin) 
W77 -04570 


THE  EFFICIENCY  OF  TAXES  AND  SUBSIDIES 
IN  REDUCING  EMISSION  BY  A  RISK-AVERSE 
FIRM, 

New  York  Univ.,  N.Y.  Graduate  School  of  Busi- 
ness Administration. 
Y.  Amihud. 
Kyklos,  Vol.  29,  No.  1,  p.  113-117,  1976.  8  ref. 

Descriptors:  'Pollution  abatement,  'Pollution 
taxes(Charges),  'Government  finance,  Market 
value,  Economics,  Taxes,  Regulation,  Risks, 
Profit. 

Identifiers:  'Pollution  abatement  subsidies,  Ef- 
fluent charges. 

Subsidies  are  seen  as  an  inefficient  means  of  regu- 
lating pollution  emissions  in  an  examination  of 
comparative  effects  of  two  alternative  policies 
aimed  at  impelling  firms  to  reduce  their  polluting 
emissions:  a  tax  per  unit  of  emission  or  a  subsidy 
per  unit  withheld.  In  companies  faced  with  uncer- 
tainty whose  decision  makers  are  risk-averse, 
short-run  production  decisions  depend  on  the  total 
firm  profit,  rather  than  only  the  marginal  profit, 
regardless  of  the  firm's  ownership  form. 
Moreover:  (1)  the  subsidy  is  always  less  efficient 
than  an  equal-rate  tax  in  curbing  emission;  (2)  in 
some  extreme  cases,  a  subsidy  may  even  cause  the 
firm  to  increase  rather  than  decrease  its  emission; 
and  (3)  the  effect  of  the  subsidy  is  inversely  re- 
lated to  the  magnitude  of  the  value  of  the  level  of 
emission  which  serves  as  a  base  for  the  subsidy 
payments.  The  larger  the  quantity  of  the  firm  s 
emission  output,  the  less  efficient  the  subsidy  will 
be,  regardless  of  its  per-unit  magnitude.  One  of  the 
major  problems  in  developing  such  subsidies  is  the 


ENFORCEMENT  UNDER  THE  ILLINOIS  POL- 
LUTION LAW, 

Chicago  Univ.  Law  School,  III. 

D.  P.  Currie. 

Northwestern  Univ.  Law  Review,  Vol.  70,  No.  3, 

p.  389-485,  1976. 

Descriptors:  'Legislation,  'Illinois,  'Water  pollu- 
tion control,  'Pollution  abatement,  Legal  aspects, 
Legal  review,  Judicial  decisions,  Water  law,  Per- 
mits, Zoning,  Political  constraints,  Laws,  Regula- 
tion, Law  enforcement. 

Identifiers:  'Illinois  Environmental  Protection 
Act(1970). 

A  legal  review  finds  that  Illinois'  1970  Environ- 
mental Protection  Act,  a  sweeping  revision  of  the 
state's      pollution      control      program,      worked 
reasonably  well  during  its  first  few  years  of  post- 
enactment  despite  numerous  deficiencies  in  draft- 
ing due  to  time  limitations,  insufficient  foresight 
and    the    necessity    for    comprimise.    The    per- 
formance of  the  Illinois  Pollution  Control  Board  is 
seen  as  reflecting  occational  instances  of  exces- 
sive zeal,  and  judicial  review  has  been  uneven- 
sometimes     interfering     excessively     with     the 
Board's  exercise  of  judgement  and  at  other  times 
deferring  too  uncritically.   Detailed  descriptions 
are    given    of    the    substantive    and    procedural 
problems  presented  by  the  three  formal  methods 
of  applying  the  law  and  regulations:  complaint, 
variance,  and  permit.  Relative  to  the  substantive 
law,  discussion  is  made  of  territorial  scope;  legal 
definitions  of  terms;  descriptions  of  strict  and 
vicarious  liability;  compliance  costs  and  related 
considerations;  variance  standards;  penalty  poli- 
cies;  unreasonable   interference;   sanctions;   and 
special  problems  of  municipal  sources.  A  descrip- 
tion of  the  machinery  of  enforcement  includes  a 
review  of  the  organization  of  the  Pollution  Control 
Agency    and    Board;    prosecution    and    hearing 
procedures;  settlements;  burden  of  proof  and  re- 
lated problems;  variances  and  permits;  private  and 
public  information;  and  judicial  review.  (Harris- 
Wisconsin) 
W77-04567 


AQUATIC  PLANTS:  A  GUIDE  FOR  THEHt 
IDENTIFICATION  AND  CONTROL  IN 
PENNSYLVANIA, 

Pennsylvania     Water     Resources     Coordinating 

Committee,  Harrisburg. 

E.  R.  Brezina,  W.  J.  Harmon,  A.  D.  Bradford,  and 

R.  B.  Hesser. 

1971.  63  p.  15  fig.,  3  tab.  $1.50. 

Descriptors:  'Aquatic         plants,         'Algae, 

'Pennsylvania,  'Aquatic  weed  control,  Varieties, 
Herbicides,  Rates  of  application,  Permits,  Appli- 
cation methods,  Mechanical  control,  Chemcon- 
trol,  Biocontrol,  Publications. 

A  field  manual  provides  guidelines  for  proper 
methods  to  control  nuisance  aquatic  vegetation. 
Algae,  free  floating,  submergent,  and  emergent 
plants  are  illustrated  and  described  and  specific 
herbicides  are  suggested,  together  with  applicable 
concentrations  and  dosage.  Mechanical  control 
methods,  such  as  physical  removal,  dredging  of  a 
water  body  to  increase  depth,  other  alternatives, 
and  the  potential  of  biological  controls  are  also 


RESPONSE  OF  AEROBIC  COMMU 
METABOLISM  TO  CHEMICAL  TREATM 
OF  AQUATIC  MACROPHYTES, 

Virginia     Polytechnic     Inst,     and     State    IJ 

Blacksburg.    Dept.    of    Fisheries    and   WI 

Sciences. 

For  primary  bibliographic  entry  see  Field  SC. 

W77-04576 


BACTERIAL  DEGRADATION  OF  MOTOR  i 

Maryland      Univ.,      College      Park.      Dep 

Microbiology.  > 

For  primary  bibliographic  entry  see  Field  5B 

W77-04577 


STUDIES  ON  THE  JAPANESE  CHIRON 
MIDGES  AS  A  NUISANCE:  I.  LARVICIDA 
FECTS  OF  SOME  ORGANOPHOSPHORl 
SECTICIDES  AGAINST  THE  LAST  LA 
OF  CHIRONOMUS  YOSHIMATSUI  M* 
AND  SUBLETTE,  (IN  JAPANESE),  i 

National  Inst,  of  Health,  Tokyo  (Japan).  D 
Medical  Entomology. 
For  primary  bibliographic  entry  see  Field  5C 

W77-04592 


NEGATIVE  EFFECTS  OF  PHOSPHATE  If 
FACE  WATERS,  (IN  GERMAN), 

For  primary  bibliographic  entry  see  Field  5C 
W77-04593 

STUDY  ON  HYGIENIC  STANDARDS 
OF  N-BUTYLAMEVES  IN  WATER  BODD 
RUSSIAN), 

Leningradskii   Meditsinskii   InsUtut  (D  (» 

Dept.  of  Public  Hygiene. 

E.  I.  Trubko. 

Gig  Sanitll.p  21-23, 1975. 

Descriptors:  'Organic  compounds,  Public 

•Water  quality  standards,  'Organoleptic 

ties. 

Identifiers:  'Butylamines. 

The  effect  of  N-butylamines  on  the  orgar 
properties  of  water  and  the  sanitary  regi 
water  bodies  and  their  toxic  action  on 
blooded  animals  were  studied.  (LD50' 
determined  for  mice,  rats  and  guinea  pigs.) 
indices  studied  had  very  close  threshold 
The  suggested  maximal  permissible  coi 
tions  are  8  mg/1  for  monobutylamine  and  6 
dibutylamine,  judging  by  the  toxicologic  i 
noxiousness.-Copyright  1976,  Biologic 
stracts,  Inc. 
W77-04597 

PROGNOSIS    OF    PESTICIDE   STABIL 
WATER,  SOIL  AND  PLANTS,  (IN  RUSSI 

Kievskii  Meditsinskii  Institut  (USSR). 
For  primary  bibliographic  entry  see  Field  5 
W77-04600 
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IF  THE  HEAT  STORAGE  WELL  IN  FU- 
.S.  ENERGY  SYSTEMS, 

Electric  TEMPO,  Santa  Barbara,  Califor- 

:er  for  Advanced  Studies. 

ary  bibliographic  entry  see  Field  4B 

45 


OGICAL  ECOSYSTEMS  AND 

•S  PRESERVATIONAL  PLANNING, 

:iolek. 

lungen  Internationale  Vereiningung  Lim- 

Vol.  19,  Part  II,  p.  1461-1467,  1975.  4  fig., 


♦Planning,  "Conservation, 

hensive  planning,  Water  manage- 
alied),  "Hawaii,  Lentic  environment, 
nronment,  Freshwater,  Lakes,  Streams, 
resources,  Water  resources  develop- 
ite  governments,  Ecosystems,  Limnolo- 
phication. 

ut  comprehensive  inventory  of  Hawaii's 
land  Hmnological  resources  is  presented, 
a  basis  for  comparison  of  aquatic 
status  with  other  oceanic  islands.  The  in- 
i  was  extracted  from  results  of  a  prelimi- 
swide  survey-part  of  a  comprehensive 
program  in  which  available  resource  in- 
i  and  field  investigations  were  utilized  to 
i  designate  remaining  areas  of  high  natu- 
y.  The  survey  resulted  in  a  list  of  70 
reserve  sites,  23  of  them  with  significant 
:al  components.  The  sites  range  in  size 
a  5,600  ha  in  area  and  contain  intact 
;ystems  as  well  as  single  small  pools  har- 
ique  species.  Compact  descriptions  are 
le  state's  lotic  and  lenitic  waters.  Among 
r,  nine  candidate  reserve  areas  contain 
:ments  as  qualifying  features.  Three  of 
nclude  two  drainages  so  that  a  total  of  1 2 
cosystems  are  being  considered  for 
on.  Only  four  intact,  pristine  drainage 
consequence  remain  in  the  state  and  all 
indidate  reserve  areas.  In  the  case  of  the 
:rs,  montane  pools  are  a  distinct  aquatic 
>ut  few  real  lakes  occur  in  Hawaii 
tnology  and  edaphic  factors  are  not  con- 
>asin  sealing.  Most  of  the  state's  lowland 
'e    been    severely    degraded.    (Harris- 
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ON   ABATEMENT    AND    REGIONAL 
•-■     A     CONTROL      THEORY      AP- 

of  New  York  at  Binghamton. 
y  bibliographic  entry  see  Field  6G. 


IIC  BALANCED  REGIONAL  INPUT- 
10DEL  OF  POLLUTION  CONTROL 

■  of  New  York  at  Binghamton.  School 

nent. 

y  bibliographic  entry  see  Field  5G. 


For  primary  bibliographic  entry  see  Field  6G 
W77-04493 


AN 


IN- 


TONE       PLANNING: 
D  APPROACH, 

folk  Regional  Planning  Board,  N  Y 
/  bibliographic  entry  see  Field  2L. 


«L^2DELING   IN   A   RESOURCE 
1ENT  FRAMEWORK, 

or  the  Future,  Inc.,  Washington,  D.C. 


ECOLOGICAL  MODELING  IN  A  RESOURCE 
MANAGEMENT  FRAMEWORK:  AN  IN- 
TRODUCTION, 

Resources  For  the  Future,  Inc.,  Washington,  D.C. 

Quality  of  the  Environment  Program. 

For  primary  bibliographic  entry  see  Field  6G 

W77-04494 


CLEANER:  THE  LAKE  GEORGE  MODEL, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.Y.  Fresh 

Water  Inst. 

For  primary  bibliographic  entry  see  Field  6G 

W77-04495 


A  DISCUSSION  OF  CLEAN,  THE  AQUATIC 
MODEL  OF  THE  EASTERN  DECIDUOUS 
FOREST  BIOME, 

Tetra  Tech,  Inc.,  Lafayette,  Calif. 

For  primary  bibliographic  entry  see  Field  6G 

W77-04496 


THE  DELAWARE  ESTUARY, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  6G 
W77-04497 


APPLICATION  OF  MATHEMATICAL  MODELS 
TO  THE  STUDY,  MONITORING  AND 
MANAGEMENT  OF  THE  NORTH  SEA, 

Liege  Univ.  (Belgium). 

For  primary  bibliographic  entry  see  Field  6G 

W77-04498 


PHYTOPLANKTON  MODELS  AND  EUTROPHI- 
CATION  PROBLEMS, 

Manhattan  Coll.,  Bronx,  N.Y.  Environmental  En- 
gineering and  Science  Program. 
For  primary  bibliographic  entry  see  Field  5C 
W77-04499 


FISH    POPULATION    MODELS:     POTENTIAL 
MODELS0™^     LINKS     T°     ECOLOGICAL 

National  Marine  Fisheries  Service,  Beaufort,  N. 

C.  Atlantic  Estuarine  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  6G 

W77-04500 


FISHERIES  AND  ECOLOGICAL  MODELS   IN 
FISHERIES  RESOURCE  MANAGEMENT 

Virginia     Polytechnic     Inst,     and     State  'univ 

Blacksburg.    Dept.    of    Fisheries    and    Wildlife 

Sciences. 

For  primary  bibliographic  entry  see  Field  6G 

W77-04501 


MANAGEMENT  OF  LARGE-SCALE  ENVIRON- 
MENTAL MODELING  PROJECTS, 

Oak  Ridge  National  Labs.,  Tenn. 

For  primary  bibliographic  entry  see  Field  6G 

W77-04502 


PRESENT        PROBLEMS        AND        FUTURE 
PROSPECTS  OF  ECOLOGICAL  MODELING, 

Resource    Management    Associates,    Lafayette, 

Calif. 

For  primary  bibliographic  entry  see  Field  6G 

W77-04503 


GAME    THEORY     APPROACH     TO     DESIGN 
UNDER  UNCERTAINTY, 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
For  primary  bibliographic  entry  see  Field  5D 

W77-04504 


RESERVOIR  YIELD  USING  TPM  METHOD 

(Rhodesia)**     WateF     DeVelopment'     Salisbury 
For  primary  bibliographic  entry  see  Field  3B. 


INTRODUCTORY  REMARKS  ON  THE  STATE 
SPACE  MODELING  OF  WATER  RESOURCE 
SYSTEMS, 

International  Inst,  for  Applied  Systems  Analysis 

Laxenburg  (Austria). 

A.  Szollosi-Nagy. 

Research  Memorandum,  RM-76-73,  October  1°76 

81  p,  13  fig,  55ref. 


Descriptors:  "Water  resources,  "Systems  analy- 
sis, "Equations,  "Model  studies,  Hydrology, 
Water    storaee      RpcprvmVc      DomFnii      Runoff 


sis,     *Equ 

Water  storage,  Reservoirs,  Rainfall/  RunofL 
Water  quality  control,  Simulation  analysis,  Input- 
output  analysis,  Stochastic  processes. 
Identifiers:  Continuous  systems,  Discrete 
systems,  Linear  systems,  State  space  models, 
Transition  matrix,  Gaussian  noise  processes. 

In  the  day-to-day  management  of  river  basins,  one 
of  the  crucial  issues  is  the  derivation  of  real-time 
operating  policies,  which  are  to  be  optimal  for  the 
water  resource  system.  As  telemetered  systems 
are  gradually  coming  into  use,  this  problem  is 
becoming  more  important  for  decision  makers. 
There  is  much  room  for  methodological  research, 
in  view  of  the  random  nature  of  water  resource 
systems.  Therefore,  the  IIASA  Research  Plan  for 
1976  provides  a  task  on  the  Methodology  of  Real- 
Time  Forecasting  and  Control  of  Water  Resource 
Systems.  Herein,  an  insight  is  given  into  the  ap- 
plicability of  modem   systems   theory   to   water 
resource  systems.  The  notion  of  state  and  state 
equations  is  discussed  both  for  continuous  and  dis- 
crete dynamics.  Presented  is  the  solution  of  state 
equation  for  linear  systems  including  the  deriva- 
tion  of    state    transition   and    impulse    response 
matrices.  The  structural  properties  such  as  obser- 
vability,     controllability,      indentifiability      and 
minimal  realizations  are  discussed.   Finally,   the 
state    concept    for    stochastic    systems    is    reex- 
amined. The  state  and  measurement  disturbances 
are   considered   as   being   white   Gaussian   noise 
processes  and  it  is  shown  how  the  case  of  sequen- 
tially correlated  uncertainties  can  be  reduced  to  an 
augmented  system  model  having  white  Gaussian 
state  disturbance  only.  The  paper  concludes  with 
the    generalization    of    structural    properties    for 
stochastic  systems.  To  illustrate  the  underlying 
concepts,  example  problems  concerning  rainfall 
analysis,   rainfall/runoff  relation,  reservoirs  and 
lake/aquifers,    water   quality    control,    etc      are 
presented.  (Bell-Cornell) 
W77-04506 


EVALUATION  OF  WATER  QUALITY 
MODELS:  A  MANAGEMENT  GUIDE  FOR 
PLANNERS, 

Systems  Control,  Inc.,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Field  5G 
W77-04507 


MATHEMATICAL  MODELS, 

Princeton  Univ.,  N.J. 
R.  Cleary. 

In:  Boundaries  of  Analysis:  An  Inquiry  into  the 
Tocks  Island  Dam  Controveisy,  Harold  A 
Feiveson,  Frank  W.  Sinden,  and  Robert  H 
Socolow,  Eds.,  p  295-315  (Chapter  8),  Ballinger 
Publishing  Company,  Cambridge,  Mass  1976  3 
fig,  18ref. 

Descriptors:  "Mathematical  models,  "Decision 
making,  "Water  quality,  "Simulation  analysis 
"Ecosystems,  "Water  resources.  Computer 
models,  Stochastic  processes,  Time,  Tempera- 
ture, Dams,  Reservoirs,  Hydrodynamics,  Dis- 
solved oxygen,  Eutrophication,  Systems  analysis 
Identifiers:  "Tocks  Island  Dam(Penna),  Transport 
dynamics,  Deterministic  models. 
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Mathematical  modeling  in  water  resources  deci- 
sion making  has  become  such  an  esoteric  and 
guarded  art  that  only  a  small  number  of  people  are 
qualified    to    interpret    the    results    and    inner 
workings  of  current  models;  an  even  smaller  group 
is  able  to  develop  models.  This  essay  discusses 
mathematical  modeling  and  the  role  of  simulation 
in  terms  understandable  to  the  decision  maker  and 
the  concerned  layman.  The  Tocks  Island  Dam  con- 
troversy is  used  as  an  illustrative  example  of  the 
current  use  of  modeling  for  water  resources  deci- 
sion making.   The   role  of   a  currently   popular 
ecosystem        computer        simulation        model, 
LAKECO,  in  this  controversy  is  considered;  its 
examination  serves  as  an  informative  case  history 
of  the  application  of  a  major  digital  computer 
simulation  model.  Water  resources  modeling  is 
discussed  in  terms  of  its  evolution,  models  in 
general,  deterministic  versus  stochastic  models, 
modeling  variables  and  transport  dynamics,  and 
space  and  time.  Next,  mathematical  models  and 
the  decision  maker  are  considered.  Finally,  the 
Tocks  Island  eutrophication  problem  is  discussed, 
touching  upon  the  McCormick  Report  and  describ- 
ing   LAKECO    in    detail.    Highlighted    is    the 
hydrodynamic  simulation  in  LAKECO.  LAKECO 
allows  extension  of  early  ecosystem  modeling  ef- 
forts to  deep  water  bodies  where  vertical  concen- 
tration variations  may  be  modeled  by  a  series  of 
stacked  stirred  tanks.  In  the  case  of  Tocks  Island, 
however,  the  application  of  LAKECO  has  not 
resulted  in  a  clarification  of  the  eutrophication 
issue.  The  model's  strengths  and  weaknesses  are 
considered.  (Bell-Cornell) 
W77-04523 
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PUBLIC  INFORMATION  ON  WATER 
RESOURCES  IN  THE  LAKE  ERIE  TRIBUTARY 
BASIN  OF  NORTHERN  OHIO:  CONTENT  AND 
EXPOSURE, 

Ohio  State  Univ.,  Columbus.  School  of  Journal- 
ism. 

G.  R.  Rarick. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  288, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Ohio  Water  Resources  Center,  Columbus,  Project 
Completion  Report  446X,  July  1976.  113  p,  40  tab, 
append.  OWRT  A-034-OHIOU). 

Descriptors:  *Lake  Erie,  *Water  utilization, 
♦Communications,  *Attitudes,  Recreation,  "Ohio, 
Social  aspects,  Water  supply,  Surveys,  "Lake 
basins. 

Identifiers:  *Newspapers,  'Television,  ♦Radio, 
•Public  information,  "Content  analysis,  Govern- 
ment publications,  Vacations,  Voter  registration, 
Information  sources. 

This  study  is  in  two  parts:  A  survey,  by  self-ad- 
ministered questionnaire,  of  456  adult  residents  of 
the  Lake  Erie  Tributary  Basin  of  Northern  Ohio, 
and  a  content  analysis  of  samples  of  daily 
newspapers,  radio  newscasts,  and  television 
newscasts.  The  survey  revealed  that  swimming 
was  the  most  popular  water  recreation  activity, 
with  fishing,  boating,  and  picnicking  at  lakes  and 
rivers  also  popular.  Most  such  recreation  took 
place  on  weekends  in  summer.  Young  respondents 
and  households  with  children  were  the  most  likely 
to  engage  in  water  recreation  in  general,  but  fish- 
ing was  popular  with  all  ages.  Households  with  an 
annual  income  of  under  $5,000  were  by  far  the 
least  likely  to  engage  in  water  recreation.  A  huge 
majority  of  respondents  said  water  pollution  was  a 
problem  in  Northern  Ohio.  Other  people  were 
named  most  often  as  being  important  sources  of 
water  recreation  information,  with  newspapers  a 
close  second.  Newspapers  were  the  most  impor- 
tant source  of  non-recreation  water  information. 
The  content  analysis  showed  that  newspapers 
gave  2.3%  of  their  'newsholes'  to  water  informa- 
tion. About  3.1%  of  television's  news  time  was 
given  to  water  items,  as  was  4%  of  radio  news 


time.  However,  newspapers  contained  more  infor- 
mation, averaging  an  estimated  980  words  of  water 
information  per  paper  per  day,  compared  to  50 
words  per  TV  station  per  day  and  45  words  per 
radio  station  per  day.  Newspapers  tended  to 
publish  'good  news'  about  water  resources,  radio 
emphasized  neutral  and  'bad  news'  and  television 
covered  mostly  'bad  news.'  The  media  concen- 
trated coverage  on  events  rather  than  conditions. 
W77-04101 

NEW  MEXICO  WATER  RESOURCES,  ASSESS- 
MENT FOR  PLANNING  PURPOSES. 

Bureau  of  Reclamation,  Amarillo,  Tex.  S  Re- 
gion.5. 

November  1976.  218  p.  31  fig,  48  tab,  30  ref. 
Prepared  by  Bureau  of  Reclamation  in  Coopera- 
tion with  the  New  Mexico  Interstate  Stream  Com- 
mission and  the  State  Engineer  Office. 

Descriptors:  *Water  resources  development, 
♦New  Mexico,  *Water  requirements,  Surveys, 
♦Future  planning(Projected),  River  basins,  'Water 
supply,  Human  population,  Legal  aspects,  Water 
law,  Water  quality,  ♦Water  utilization,  Manage- 
ment, ♦Projections,  Water  conservation, 
♦Evaluation. 

This  report,  with  the  accompanying  portfolio  of  23 
maps   presents   an   appraisal-level   study   of   the 
present  and  future  water  requirements  of  the  State 
of  New  Mexico.  It  contains  an  adequate  inventory 
of  the  State's  water  resources  but  presents  no  ac- 
tual plan  of  development.  The  data  are  presented 
by  basins  for  each  of  the  six  major  river  basins  in 
the  State.  Future  water  requirements  are  based  on 
three  levels  of  population  growth  and  economic 
development.  The  water  requirements  are  esti- 
mated for  the  1980,  2000,  2020  population  levels;  it 
is  likely  that  all  of  these  levels  will  be  attained. 
Topical  discussions  are  presented  on  the  most  seri- 
ous water  problems.  Historical  population  data  are 
presented  and  the  three  population  projections 
used  in  the  studies  are  discussed.  A  general  discus- 
sion of  the  basic  water  laws  includes  water  rights, 
compacts,  adjudications,  and  treaties.  The  quanti- 
ty and  quality  of  the  water  supplies  available  to 
New  Mexico  are  discussed;  the  quality  discussion 
is  limited  to  sediment  and  chemical  quality.  Esti- 
mates of  present  water  uses  and  future  require- 
ments are  projected.   Withdrawals  or  diversion 
requirements  are  given  in  most  instances,  but  fu- 
ture water  requirements  are  based  on  depletions. 
The  projected  water  requirements  are  based  on 
satisfying  the  demands  arising  from  each  of  the 
three    population    projections.    An    analysis    is 
presented   of   the   future   water   utilization   and 
management  possibilities  to  permit  New  Mexico  to 
best  meet  its  projected  needs  from  available  in- 
State  water  supplies.  The  principal  means  con- 
sidered is  the  diversion  of  water  from  irrigation 
use,  presently  accounting  for  90  percent  of  all 
water  used,   to  supplying  urban  areas,  refining 
minerals,  manufacturing,  and  producing  electrical 
power.  Potential  water  saving  methods  and  highly 
technical  possibilities  of  getting  more  water  are 
also  analyzed,  including  weather  modification  and 
reservoir  evaporation  suppression.  (Bur  of  Rec) 
W77-04112 

ISSUES  AND  OPINIONS  ON  THE  SOCIAL  EF- 
FECTS OF  WATER  ALLOCATION  FOR  COAL 
DEVELOPMENT  IN  THE  YELLOWSTONE 
RIVER  DRAINAGE, 

Montana  State  Univ.,  Bozeman. 
L.  G.  Faulkner. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  484, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Montana  University  Joint  Water  Resources 
Research  Center,  Bozeman,  Report  No.  78,  July 
1976  178  p,  1  fig,  27  tab,  48  ref,  3  append.  OWRT- 
C-6303  (No.  5230X1). 

Descriptors:  Social  aspects,  ♦Social  values,  Indus- 
trial water,  Irrigation  water,  Recreation,  ♦Water 


utilization,  Wyoming,  •Attitudes,  'Water  i 
iionil'olity),  'Water  policy,  Strip  mine*,, 
mines,  Mining. 

Identifiers:  ♦Yellowstone  River,  •Coal  de 
ment,  Public  opinion. 

The  results  of  this  study  define  issues  of 

concern  to  decision  makers,  water  users,  » 

sidents  of  the  Yellowstone  River  drainage. 

revolve  around  the  possible  effects  of  allocal 

water  from  the  study  area  to  the  coal  develd 

industry.  Water  use  issues  include  potent 

pacts   on   water   quality,   in-stream   flow, 

quality,  and  groundwater,  water  needs  of  re 

tion,  major  water  development  and  water 

Social   issues   include   rapid   population  % 

lifestyle  changes,  economic  impacts,  imps 

the  Indian  reservations,  loss  of  local  conti 

increases  in  crime.  Policy  questions  expU 

the  study  included  attitudes  toward  prese* 

dling  of  coal  development  issues  and  infor 

by    state   and   local    authorities,    levels  d 

development,   and   alternate   means  of  fj 

coal.  Residents  felt  most  of  the  political  pc 

direct   coal   development   was   in   the  ha 

federal  government  or  industry,  with  state  j 

ments  seen  as  third  most  powerful.  Impli 

for  policy  were  drawn  from  the  results  of 

sidents'  survey  and  were  further  presented 

pie  in  the  study  area  by  way  of  forums 

several  towns  within  the  region.  Forum 

dents  validated  the  survey  results  and  su 

refinements  to  these  policy  implications. 

refined  implications  are  listed  in  the  cone 

(Stuart-Montana  State) 

W77-04146 


LIMNOLOGICAL  ECOSYSTEMS 

HAWAH'S  PRESERVATIONAL  PLANISH 

For  primary  bibliographic  entry  see  Field  6 
W77-04149 


THE  LAKE  TAHOE  STUDY...AS  REQl 
BY  THE  92ND  CONGRESS  IN  SECTION 
THE  FEDERAL  WATER  POLLUTIO> 
TROL  ACT  OF  1972. 

Environmental  Protection  Agency,  San  Fr. 
Calif.  Surveillance  and  Analysis  Div. 
For  primary  bibliographic  entry  see  Field  5 
W77-04168 


ANALYZING     THE     MARGINAL     CO 
WATER  SUPPLY, 

International  Labour         Office, 

(Switzerland). 

R.  Turvey. 

Land  Economics,  Vol.  52,  No.  2,  p.  156-H 

3  tab.,  1  ref. 

Descriptors:    ♦Marginal    costs,    ♦Water 
Economics,  Costs,  Average  costs,  Pricin; 
distribution(Applied),    Water    allocation 
Project  planning. 
Identifiers:  4Water  distribution  costs. 

The  concept  of  the  marginal  costs  of  s 
water--a  concept  clearly  differentiated 
counting  costs-is  described  in  genera 
using  illustrative  examples.  Marginal 
described  as  the  effect  upon  future  systen 
a  small  increment  or  decrement  to  the  | 
growth  of  demand,  and  concentration  o 
planation  is  focused  upon  marginal  capa< 
i.e.,  the  difference  between  total  system  c 
and  without  the  increment  or  decrement 
to  take  place  in  a  specific  time  period.  Thi 
pies  of  hypothetical  capacity  expansion 
vided  to  exemplify  the  fundamental  natui 
ginal  cost,  in  which  one  examines  the  ef) 
costs  of  faster  or  slower  growth  in  the  qi 
water  to  be  supplied,  rather  than  classif 
jected  expenditures  in  order  to  find  cer 
ginal  expenses.  An  extended  hypothetica 
is  given  to  provide  a  precise  explanation  I 
marginal  costs.  Exemplifications  and  exp 
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given  of  time-lags,  staging,  distribution 
mses  of  variation  in  incremental  distribu- 
acity  costs,  and  averaging  of  marginal 
arris-Wisconsin) 
70 


•PMENT  OF  COMMER- 

STITUTIONAL  PARAMETER  UNITS 
E  MAIN  II  SYSTEM  OF  WATER  DE- 
ORECASTING, 

5  Univ.,  Laramie.  Water  Resources 
Inst. 

iry  bibliographic  entry  see  Field  6D 
12 


MOP  REPORT  INTEGRATING  WATER 
V  AND  WATER  AND  LAND 
CES  PLANNING. 

from  the  National  Technical  Informa- 
ice,  Springfield,  VA  22161  as  PB-263  476, 
es:  A16  in  paper  copy,  A01  in  microfiche. 
Asilomar  Conference  Center,  Pacific 
alif.,  January  1 1-16,  1976,  by  Univ.  Coun- 
ter Resources  and  the  Engineering  Foun- 
ublished  by  Cornell  Univ.,  Ithaca,  NY 
p,  6  append.  OWRTC-7508(6514)(1)(S). 

*Planning,  "Comprehensive 

•Research  priorities,  "Water  quality, 
resources,  *Land  resources.  Land 
ent,  Management,  Technology,  Conser- 
'ater  conservation,  Evaluation,  Institu- 
/ater  policy.  Programs,  Research  and 
ent,  Systems  analysis,  "Coordination, 
tudies.  Flow  augmentation,  Flood 
rlow  system. 

-rsities  Council  on  Water  Resources  con- 
workshop  on  the  problems  and  steps 

integrate  water  quality  and  water  and 
urces  planning.  The  objectives  of  the 
were  to:  Describe  the  planning  process 
listrative  arrangements  for  water  quality 
and  land  resources  planning  as  they  ac- 
rk  and  have  impact  upon  investment, 

and  program  implementation;  Identify 
[unities  that  are  not  being  realized  and 
:hat  are  not  being  met  under  present  pol- 
'ractices,  specifically  along  the  interface 
:se  areas  (water  quality  and  water  and 
irces  planning)  at  local,  regional,  state, 
lational  levels;  Propose  changes  and  im- 
:s  in  policies  and  practices  that  would 
^operation,  communication  and  conflict 

management  efficiency  and  facilitate 
ctive  impact  on  the  decision-making 
nsidt  ring  the  limited  resources  that  are 
ely  be  available  to  the  planning  process, 
work  groups  were  of  two  types.  Seven 
ps  looked  at  problems  of  integrating 
ility  and  water  and  land  resources 
These  work  groups  were  on  flow 
nt,  land  management,  technology  appli- 
iservation,  evaluation,  program  and  in- 
trategies,  and  institutions.  The  remain- 
ork  groups  were  concerned  respective- 
Uifying  research  needs  and  formulating 
agenda  with  priorities  with  identifying 
'lie  policies;  and  with  refining  the  tenta- 
is  model  (s)  that  were  proposed  in  a 
I  paper. 


IC  BALANCED  REGIONAL  INPUT- 
IODEL  OF  POLLUTION  CONTROL, 

of  New  York  at  Binghamton.  School 
dent. 
'  bibliographic  entry  see  Field  5G. 


™„oAND       INTERACTIONS       OF 
DVISORY  GROUPS  AND  GOVERN- 


MENTAL OFFICIALS  IN  THE  WATER 
RESOURCES  PLANNING  PROCESS 

Massachusetts  Univ.,  Amherst.  Dept.  of  Political 
Science. 
R.  A.  Shanley. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  483 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
Massachusetts  Water  Resources  Research  Center 
Amherst,  Publication  No.  78,  August  1976  103  p 
28  ref,  3  append.  OWRT  B-026  MASS(l),  14-31- 
UuUl -3895. 

Descriptors:  "Water  resources  development, 
"Planning,  "Decision  making,  "Social  participa- 
tion, Administrative  agencies,  Project  planning, 
"Attitudes,  Coordination,  Institutions,  Institu- 
tional constraints,  Organizations,  Communication, 
Information  exchange. 

This  case  study  of  citizen  advisory  committees 
(CAC's)  examined  patterns  of  communication  and 
recruitment  in  the  context  of  political  theory.  It  is 
concluded  that  these  patterns  placed  these  pro- 
grams  clearly   within   the   pluralist   approach   to 
citizen  participation  and  democracy.  The  CAC's 
analyzed  were:  the  Citizens  Advisory  Committee 
of  the  proposed  Mount  Holyoke  Park  in  Western 
Massachusetts  (working  initially  with  the  U.S.  Na- 
tional   Park    service    and    later    with    the    Mas- 
sachusetts Department  of  Natural  Resources);  the 
Citizens  Advisory  Committee  of  the  Charles  River 
Study  in  eastern  Massachusetts  (working  with  the 
U.S.  Army  Corps  of  Engineers);  and  the  Citizens 
Advisory  Committee  in  the  Long  Island  Sound  Re- 
gional Study  (under  the  auspices  of  the  New  En- 
gland River  Basins  Commission).  The  CAC  role  in 
the  planning  process  depended,  in  part,  on  the  pro- 
ject's organizational  structure.  Responses  to  sur- 
vey questions  and  revealed  that:  lead  agency  offi- 
cials differed  significantly  in  their  perceptions  of 
the  uses  of  CAC's;  CAC  members  also  had  differ- 
ing perception  of  their  roles;  officials  might  be 
willing  to  grant  only  slight  incremental  changes  in 
CAC  powers  in  planning;  and  some  officials  had 
elitist   perspectives   toward   citizen   participation 
while   a   much   smaller  number  had   more   fully 
developed   democratic  perspectives.   These  pro- 
jects  revealed    that   there   were   either   serious 
problems    of    communication    or    coordination 
(usually  both)  which  hampered  the  fullest  impact 
of  citizen  advisory  groups  in  the  planning  process 
(Lefferts-Mass) 
W77-04294 


BENEFITS       FROM       WATER       POLLUTION 
ABATEMENT,  RECREATION. 

National  Planning  Association,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  5G 
W77-04299 


WATER  POLLUTION  CONTROL  ACT  OF  1972 
ECONOMIC  IMPACTS,  STATE  AND  LOCAL 
REVENUE  EXPENDITURES. 

Data  Resources,  Inc.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  5G 
W77-04305 


WATER  POLLUTION  CONTROL  ACT  OF  1972 
ECONOMIC  IMPACTS,  INCIDENCE  OF 
COSTS,  DISTRIBUTION  OF  WATER  POLLU- 
TION CONTROL  COSTS. 

Urban  Systems  Research  and  Engineering,  Inc., 

Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  5G 

W77-04306 


1975  ANNUAL  REPORT  NATURAL 

RESOURCES  AND  RECREATION  AGENCIES, 

Washington  State  Office  of  Program  Planning  and 
Fiscal  Management,   Olympia.   Div.  of  Manage- 
ment and  Information  Services. 
For  primary  bibliographic  entry  see  Field  6E 

W77-04357 
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DEPARTMENT  OF  ECOLOGY, 

Washington  State  Dept.  of  Ecology,  Olympia. 
For  primary  bibliographic  entry  see  Field  6E 
W77-04358 


OCEANOGRAPHIC  COMMISSION, 

Oceanographic     Commission     of     Washington, 

Olympia. 

For  primary  bibliographic  entry  see  Field  6E 

W77-04359 


THE  MEASUREMENT  OF  ECONOMIC  UNCER- 
TAINTY IN  PUBLIC  WATER  RESOURCE 
DEVELOPMENT, 

Georgia      Univ.,      Athens.      Inst,      of     Natural 

Resources. 

B.  W.  Taylor,  and  R.  M.  North. 

American  Journal  of  Agricultural  Economics,  Vol. 

58,  No.  4,  November,  1976,  p.  636  -  643   2  fig    2 

tab,  25  ref.  OWRT  A-052-GA(2),  14-31-0001-4010. 

Descriptors:  "Cost-benefit  analysis,  Model  stu- 
dies, "Risks,  Measurement,  Water  resources 
development,  "Evaluation,  "Simulation  analysis 
"Monte  Carlo  method,  "Georgia. 
Identifiers:  "Spewrell  Bluff  Dam  project(Geo), 
Water  resource  evaluation. 

The  existing  benefit-cost  criteria  for  evaluating 
water  resource  projects  are  deterministic  and 
therefore  incomplete,  since  the  uncertainty  in- 
herent in  project  outcomes  is  not  considered.  A 
Monte-Carlo  simulation  approach  is  used  to 
generate  a  mean  and  standard  deviation  for  the 
benefits,  costs,  benefit-cost  ratio,  and  net  present 
value  for  the  controversial  Spewrell  Bluff  Project. 
Subjective  estimates  defining  probability  distribu- 
tions of  project  benefits  and  costs  were  obtained 
from  the  Corps  of  Engineers.  A  project  selection 
process  that  includes  probability  consideration  in 
the  benefit-cost  criteria  is  recommended  and 
several  approaches  for  including  uncertainty  as  a 
variable  are  suggested. 
W77-04391 


WHERE  CALIFORNIA  STANDS  ON  PLANNING 
FOR  ITS  COAST, 

California  Coastal  Zone  Conservation  Commis- 
sion, San  Francisco. 

For  primary  bibliographic  entry  see  Field  2L 
W77-04463 


COASTAL-ZONE        PLANNING:        AN        IN- 
TEGRATED APPROACH, 

Nassau-Suffolk  Regional  Planning  Board,  N.Y. 
For  primary  bibliographic  entry  see  Field  2L 
W77-04464 


THE  NORTH  CAROLINA  COASTAL  AREA 
MANAGEMENT  ACT  -  A  PROGRAM  OF 
STATE-LOCAL  GOVERNMENT  COOPERA- 
TIVE PLANNING  IN  THE  COASTAL  ZONE, 

North  Carolina  Dept.  of  Natural  and  Economic 

Resources,  Raleigh. 

For  primary  bibliographic  entry  see  Field  2L 

W77-04465 


COASTAL  ZONE  LEGISLATION:  LOUISIANA 
LANDMARKS,  LABYRINTHS  AND 

LOGROLLING, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L 

W77-04466 


THE  ROLE  OF  PUBLIC  PARTICIPATION  IN 
COASTAL  ZONE  MANAGEMENT:  AN  ASSESS- 
MENT OF  THE  ATTITUDES  OF  RELEVANT 
INTEREST  GROUP  LEADERS  TOWARDS  CZM 

'72, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Political  Science. 


Field  6-WATER  RESOURCES  PLANNING 
Group  6B — Evaluation  Process 


J.  Dyer,  and  G.  Swanson. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 
of  the  First  Annual  Conference  of  the  Coastal 
Society,  held  at  Arlington,  VA,  November  1975.  p. 
188-202,  2  fig,  4  tab. 

Descriptors:  Coasts,  *Resources  development, 
♦Quality  control,  *Social  aspects,  *Social  values, 
♦Conservation,  'Public  rights,  Environmental 
control,  Economics,  Surveys,  *Social  participa- 
tion, 'Attitudes. 
Identifiers:  "Coastal  zone  management. 

The  results  of  a  survey  conducted  among  coastal 
elite  interest  groups  during  the  past  year  concern- 
ing their  views  and  priorities  regarding  coastal 
zone  management  are  presented.  The  sample  con- 
sisted of  coastal  decision-makers  in  the  areas  of 
energy,  commercial  development  and  non-extrac- 
tive coastal  business;  environmental  groups;  state, 
and  local  authorities  and  government  users  of 
coastal  resources.  The  conflicts  and  compatibili- 
ties   of    these    diverse    coastal    influential    are 
analyzed  in  depth.  The  resources  being  contested 
over  in  the  coastal  zone  are  scarce  and  hence  valu- 
able to  a  number  of  diverse  interest  groups  result- 
ing in  high  stakes  in  the  coastal  politics  game.  In- 
terest group  positions  on  coastal  use  priorities 
were  clearly  drawn  and  was  basically  determined 
by    interest    group    affiliation.    The    most    pro- 
development  were  the  energy/developer  groups, 
along  with  government  users  and  those  most  anti- 
development  being  the  protectionists.  State  and 
city  officials  sought  the  balance  of  the  two.  AH 
groups  saw  different  levels  of  government  having 
different  priorities  for  coastal  zone  management, 
some  more  and  some  less  closely  aligned  with  their 
own.  (See  also  W77-04462)  (Sinha-OEIS) 
W77-04479 


COASTAL  LANDFORMS  AND  SCENIC  ANALY- 
SIS: A  REVIEW, 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Syracuse.  School  of  Land- 
scape Architecture. 
J.  P.  Felleman. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 
of  the  First  Annual  Conference  of  the  Coastal 
Society,  held  at  Arlington,  VA,  November  1975.  p. 
203-217, 10  fig,  2  tab,  26  ref . 

Descriptors:      *New     York,      "Social     values, 
•Environmental  control,  "Landforms,  "Land  use, 
"Geomorphology,  Coasts,  Scenery. 
Identifiers:  "Coastal  zone  management. 

Scenic  quality  is  related  to  man's  perception  of 
natural  and  built  form.  A  review  is  made  of  three 
visually  related  landform  description  approaches: 
numerical,  geometric,  and  geomorphic.  Diversity 
and  complexity  of  coastal  features  are  examined. 
Desirable  analysis  approaches  are  found  to  be  sen- 
sitive to  varying  scales,  offshore,  beach,  bluff  and 
upland  elements.  A  visual  assessment  approach 
ideally  is  suitable  for  both  area-wide  activity  allo- 
cation planning  and  local  site  design  decisions.  It  is 
necessary  to  establish  a  multi-tiered  framework 
which  aggregates  characteristic  groupings  of 
similar  features  at  the  macro  scale  and  utilizes  in- 
dividual landf orms  or  sets  of  landforms  at  the  local 
scale.  The  latter  would  be  applicable  to  anlaysis  of 
actual  planning  and  design  relating  to  landscape 
scenes.  (See  also  W77-04462)  (Sinha-OEIS) 
W77-04480 


Descriptors:  "New  York,  "Aesthetics,  "Social 
values,  Coasts,  "Scenery,  "Environmental  con- 
trol, Resources  development,  "Baseline  studies, 
Management. 

Identifiers:  "Coastal  zone  management,  Visual 
quality. 

Consideration  of  aesthetic  values  on  an  equal  basis 
with  ecologic,  economic,  and  other  values  is  man- 
dated for  planning  decisions  in  the  coastal  zone.  A 
Sea  Grant  research  program  in  New  Yrok  seek  to 
provide  use-oriented  methods  for  visual  quality 
protection  and  control  along  the  state's  coastline. 
(See  also  W77 -04462)  (Sinha-OEIS) 
W77-04481 


FOCUSING  ON  VISUAL  QUALITY  OF  THE 
COASTAL  ZONE, 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Syracuse.  School  of  Land- 
scape Architecture. 
D.  B.  Harper. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 
of  the  First  Annual  Conference  of  the  Coastal 
Society,  held  at  Arlington,  VA,  November  1975.  p. 
218-224,  18  ref. 


ASSESSING  THE  VISUAL  QUALITY  OF  THE 
COASTAL  ZONE, 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Syracuse.  School  of  Land- 
scape Architecture. 
T.  J.  Nieman 

In:  The  Present  and  Future  of  Coasts,  Proceedings 
of  the  First  Annual  Conference  of  the  Coastal 
Society,  held  at  Arlington,  VA,  November  1975.  p. 
247-251. 

Descriptors:  Coasts,  "Resources  development, 
"Environmental  control,  Social  values,  Manage- 
ment, Land  use. 

Identifiers:  "Coastal  zone  management,  Visual 
quality. 

The  visual  quality  of  the  coastal  zone  is  an  impor- 
tant aspect  of  coastal  management.  However, 
mechanisms  for  objectivity  analyzing  visual 
resources  in  relation  to  the  perceptions  and  at- 
titudes of  coastal  users  is  not  well  developed.  The 
problem  is  further  complicated  by  the  diverse  na- 
ture of  the  groups  utilizing  various  coastal 
resources.  (See  also  W77-04462)  (Sinha-OEIS) 
W77-04485 

EDUCATION  IN  LAND  USE  DECISION  MAK- 
ING, 

E-P  Education  Services,  Hamden,  Conn. 

L.  M.  Schaefer. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 

of  the  First  Annual  Conference  of  the  Coastal 

Society,  held  at  Arlington,  VA,  November  1975.  p. 

252-262,  4  tab,  12  ref. 

Descriptors:  "Land  use,  "Resources  development, 
"Environmental      effects,      Planning,      Coasts, 
"Decision  making,  "Education. 
Identifiers:  Coastal  zone  management. 

Land  use  planning  programs  are  being  instituted  in 
many  states  of  our  Nation  in  an  effort  to  sensibly 
manage  our  fixed  resource  of  land  and  to  curb  en- 
vironmental pollution  that  results  from  improper 
development  procedures.  Proper  planning  pro- 
grams must  be  developed  to  avert  the  penultimate 
environmental  crisis  of  grossly  over-developed 
and  wasted  land.  Through  the  project  descnbed  in 
this  paper,  public  school  students  and  representa- 
tives of  citizen  agencies  have  been  exposed  to 
multimedia,  individualized  curriculum  materials 
on  land  use  decision  making  which  have  been 
developed  to  reflect  the  concerns  of  ecoiogist, 
geologists,  geographers,  economists  and  demog- 
raphers. (See  also  W77-04462)  (Sinha-OEIS) 
W77-04486 

ECOLOGICAL  MODELING  IN  A  RESOURCE 
MANAGEMENT  FRAMEWORK, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  6G. 
W77-04493 


MIDDLE  FORK  BAYOC  D'ARBONNE  RE'. 
VOIR  PROJECT,  CLAIBORNE  PAKISH,  Ll 
SIANA:  A  FEASIBILITY  AND  SOCIAL  IMPl 
STUDY, 

Louisiana  State  Univ.,  Baton  Rouj/' 
Agricultural  Sciences  and  Rural  Development 
Bulletin  No.  687,  August  1975.  31  p.  4  fig,  201 
2  append. 

Descriptors:  "Reservoir  sites,  "Project  feauti 
•Louisiana,  "Social  impact,  "F.conomic  imj 
Recreation,  Political  aspects,  Imrxmndiri 
River  basin  development,  Resour;  es  dev| 
ment,  Attitudes,  Relocation,  Right-of-way,  j 
areas,  Regional  development,  Surveys. 
Identifiers:  "Middle  Fork  Bayou  d'Arti 
ReservoiriLaJ,  Public  opinion  surveys,  Clail 
ParishfLaS,  Demography,  Land  acquisition. 

A  survey-based  evaluation  of  the  need  anc  i 
jected  effects  of  a  proposed  impoundment  in  j 
siana  finds  that:  (1)  Claiborne  Parish  is  inn<i 
development  projects  of  one  type  or  anothil 
eluding  impoundments  such  as  the  one  prop  I 
if  it  is  to  stem  the  flow  of  its  younger,  bette 
cated  and  more  vigorous  residents  to  othi 
gions;  (2)  The  people  of  the  parish  are  anxin 
support  the  reservoir  project,  which  is  seei; 
potential  conomic  boost  to  the  area  and  a  soul 
recreation;  (3)  The  proposed  reservoir  wotn 
entail  exceptional  social  or  economic  costs, 
sideration  which  takes  into  account  availabi 
federally-owned  land,  the  lack  of  intenl 
developed  land,  the  fact  that  relocation  wou 
be  a  problem  and  that  property  acquisition 
not  involve  a  large  number  of  holders.  The 
findings  are  largely  based  on  a  survey  of  70 
fully  selected  persons  in  the  community  inc 
rural  residents  and  town  dwellers.  Sel 
criteria  were  that  he  or  she  must  reside 
parish,  must  be  knowledgeable  about  whatg 
in  the  parish,  and  must  possess  some  c 
teristic  or  hold  a  position  such  that  a  degree 
fluence  could  be  exerted  on  at  least  some  re; 
of  the  parish.  (Harris-Wisconsin) 
W77-04562 


EFFECT  OF  WATER  QUALITY  AND  IR 
TION  FREQUENCY  ON  FARM  INCO* 
THE  IMPERIAL  VALLEY, 

California   Univ.,    Davis.    Dept.   of  Agnc 

Economics. 

For  primary  bibliographic  entry  see  Field  3t 

W77-04566 

6C.  Cost  Allocation,  Cost  Shar 


Pricing/Repayment 


THE  LIMITS  OF  COST-BENEFIT  ANALYSIS  AS 
A  GUIDE  TO  ENVIRONMENTAL  POLICY, 

Leicester  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04561 


ALTERNATIVE    METHODS    OF    FINAI 
WASTEWATER  TREATMENT, 

Environmental  Protection  Agency,  Wash 
D.C.  Office  of  Planning  and  Evaluation. 
For  primary  bibliographic  entry  see  Field  5( 
W77-04167 


ANALYZING     THE     MARGINAL     COS 
WATER  SUPPLY, 

International  Labour         Office, 

(Switzerland).  . 

For  primary  bibliographic  entry  see  Field  6J 
W77-04170 


CRITERIA   FOR   CANDIDATE   SPECIE 
AQUACULTURE, 

Groton  Associates,  Inc.,  Mass. 
H.  H.  Webber,  and  P.  F.  Riordan. 
Aquaculture,  Vol.  7,  No.  2,  p.  107-123,  1 
ref. 

Descriptors:  *Aquiculture,  "Fish  farminf 
mercial  fishing,  "Fish  management,  Num 
per  acre,   Pounds   fish   per  acre.   Fish 
"Operating  costs,  Market  value  return(Mo 
Varieties,  Biological  properties.  Economic 
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SUBSIDENCE       COSTS       IN 
ON-BAYTOWN  AREA  OF  TEXAS, 

V  and  M  Univ.,  College  Station.  Dept 
:ural  Economics  and  Rural  Sociology, 
nary  bibliographic  entry  see  Field  2F. 

*o0 


THE 


of 


TS      FROM      WATER       POLLUTION 
WENT,  RECREATION. 

I  Planning  Association,  Washington,  D.C. 
lary  bibliographic  entry  see  Field  5G. 
!99 


™  ™  POLLUTION  ABATEMENT 

OLOGY,  CAPABILITIES  AND  COSTS 
ED  INDUSTRIES:  CATEGORY  29  IN- 
ON  FIBERGLASS. 

Memorial  Inst.,  Columbus,  Ohio, 
ary  bibliographic  entry  see  Field  5G. 


^,        POLLUTION  ABATEMENT 

)LOGY,  CAPABILITIES  AND  COSTS, 
ED  INDUSTRIES:  CATEGORY  16 
iND  INK  FORMULATION  AND  PRINT- 

demorial  Inst.  Columbus,  Ohio, 
ary  bibliographic  entry  see  Field  5G. 


„  n^  POLLUTION  ABATEMENT 

>LOG\,  CAPABILITIES   AND  COSTS, 

R0DUC?SUSTRIES      CATEGORY      7' 

Memorial  Inst.,  Columbus,  Ohio, 
iry  bibliographic  entry  see  Field  5G. 


,_  POLLUTION  ABATEMENT 

LOGY,  CAPABILITIES   AND  COSTS, 
Bv.a    INDUSTRIES:  INDUSTRY 

RY  1A,  ORE  MINING  AND  MILLING. 

lernonal  Inst.,  Columbus,  Ohio 
ry  bibliographic  entry  see  Field  5G 


WATER  RESOURCES  PUNNING— Field  6 
Water  Demand — Group  6D 


imic  and  biological  parameters  that  charac- 
the  most  probable  candidates  for  an  inten- 
ommercial  aquatic  animal  husbandry  indus- 
considered.  All  of  the  criteria  fall  into  three 
ries.  First-category  criteria  are  those  that  re- 
consumer  acceptance,  and  the  processing 
les  that  make  it  possible  to  market  large 
ties  of  the  product  at  favorable  prices.  The 

I  category  involves  selection  of  the  species 
farmed  on  the  basis  of  various  biological 
i.  including  low  cost  of  feeding,  ease  of 
;ation,  resistance  to  disease,  rapid  growth 
ih  survival,  factors  which  promote  manage- 
n  relatively  high  population  density  culture 
s.  The  third  category  of  criteria  for  selec- 
:late  to  adaptability  of  the  organism  to 
>le  sites,  culture  technologies,  management 
i  and  financial  requirements.  Assuming 
narket  demand  for  the  selected  species  does 
id  that  the  biological  characteristics  of  the 

are  appropriate  for  culture  within  a 
xd  technology,  there  is  still  the  question  of 
nmercial  suitability  of  the  species.  This  can 
:  answered  by  an  entrepreneur  willing  to 
ature  capital  in  pursuit  of  a  profit.  Because 
area  of  uncertainty,  consumer  acceptance 
must  also  be  incorporated  into  the  list  of 

II  requirements  for  a  candidate   species 
-Wisconsin) 

171 


NATIONAL  COMMODITY  CARTELS 
HE  THREAT  OF  NEW  ENTRY:  IMPLI- 
NS  OF  OCEAN  MINERAL  RESOURCES, 

i  State  Univ.,  Tempe.  Dept.  of  Economics, 
nary  bibliographic  entry  see  Field  6E 
172 


W77-04303 


WATER  POLLUTION  CONTROL  ACT  OF  1972 
ECONOMIC  IMPACTS,  DIRECT  AND  CUMU- 
LATIVE INDUSTRY  IMPACTS. 

Development  Planning  and  Research  Associates 

Inc.,  Manhattan,  Kans. 

For  primary  bibliographic  entry  see  Field  5G 

W77-04304 


WATER  POLLUTION  CONTROL  ACT  OF  1972 
ECONOMIC  IMPACTS,  STATE  AND  LOCAL 
REVENUE  EXPENDITURES. 

Data  Resources,  Inc.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  5G 

W77-04305 


WATER  POLLUTION  CONTROL  ACT  OF  1972 
ECONOMIC  IMPACTS,  INCIDENCE  OF 
COSTS,  DISTRIBUTION  OF  WATER  POLLU- 
TION CONTROL  COSTS. 

Urban  Systems  Research  and  Engineering,  Inc., 

Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  5G 

W77-04306 


HOW  SHOULD  INDUSTRY  VIEW  POLLUTION 
CHARGES, 

For  primary  bibliographic  entry  see  Field  5G 
W77-04557 


THE  FEASIBILITY  OF  OYSTER   RAFT  CUL- 
TURE IN  EAST  COAST  ESTUARIES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2L 
W77-04559 


THE  EFFICIENCY  OF  TAXES  AND  SUBSIDIES 
IN  REDUCING  EMISSION  BY  A  RISK-AVERSE 
FIRM, 

New  York  Univ.,  N.Y.  Graduate  School  of  Busi- 
ness Administration. 
For  primary  bibliographic  entry  see  Field  5G 

W77-04564 


FI^HERY^™      ^      ^      CLAM 

National  Marine  Fisheries  Service,  Oxford,  Md 
Middle  Atlantic  Coastal  Fisheries  Center 
J.  W.  Ropes,  A.  S.  Merrill,  and  G.  E.  Ward. 
Marine  Fisheries  Review,  Vol.  37    No    12    d   31- 
34,  1975.  6  fig.,  2  tab.,  6  ref. 

Descriptors:  'Fish  harvest,  *Commerical  fishing 
'Commercial  shellfish,  'Marine  fisheries,  *Clams,' 
Atlantic   Ocean,   Maryland,    Virginia,   Delaware 
New  York,  Fisheries,  Coasts,  Ships. 
Identifiers:  *Surf  clams,  'Middle  Atlantic  Bight. 

Surf  clams,  which  supplied  80%  of  the  U.S.  total 
of  clam  meats  by  weight  in  1973,  showed  a  produc- 
tion increase  that  year  of  19  million  pounds  over 
the  62.9  million  pounds  catch  in  the  Middle  Atlan- 
tic Bight  in  1972,  according  to  a  review  of  fleet 
operations,  landings  and  other  pertinent  industry 
information.  A  sharp  increase  in  Virginia  landings 
accounted  for  the  record  catch.  Data  is  sum- 
marized for  surf  clam  vessels  and  landings  for  the 
areas  of  Chincoteague-Norfold,  Va.;  Cape  May- 
Wildwood,  N.J.;  Ocean  City,  Md.;  Lewes  Del  ■ 
Point  Pleasant,  N.Y.;  Atlantic  City,  Nj'-  and 
Long  Island,  N.Y.  In  1973,  98  vessels  made  up  the 
surf  clam  fishing  fleet  in  the  bight,  a  decrese  of 
two  vessels  from  the  previous  year.  Information  is 
supplied  on  actual  landings  for  the  various  fleet  lo- 
cations. Vessel  captains  were  interviewed  monthly 
and/or  semi-monthly  at  the  various  ports,  provid- 
ing data  on  locations  of  vessel  fishing  operations 
number  of  bushels  of  clams  taken  during  the  trip' 
depths  fished,  fishing  effort,  and  the  size  composi- 
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tion  of  the  catch.  An  increase  in  surf  clam  landings 
at  several  ports  indicated  a  general  increase  in  ef- 
fort in  1973  in  response  to  increased  demand 
(Hams- Wisconsin) 
W77-04565 


6D.  Water  Demand 


NEW  MEXICO  WATER  RESOURCES,  ASSESS- 
MENT FOR  PLANNING  PURPOSES. 

Bureau   of  Reclamation,   Amarillo,   Tex.   S   Re- 
gion.5. 

For  primary  bibliographic  entry  see  Field  6B 
W77-04112 


LAND   USE   PLANNING:    IMPORTANT   TOOL 
FOR  CONTROLLING  WATER  DEMANDS, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass 

R.  L.  Ball. 

Water  and  Sewage  Works,  Vol.  123,  No  7   n  74- 

77,  1976.  2  fig.,  1  tab. 

Descriptors:  *Land  use,  *Water  demand,  *Water 
distribution(Applied),  'Planning,  Zoning,  Alterna- 
tive planning,   Cities,   Community  development 
Distribution  systems. 
Identifiers:  Fire  flow. 

The  impact  of  land  use  proposals  on  water  dis- 
tribution system  demands  are  considered,  using 
the   case   study   method   of  empirical   approach. 
Based  on  analysis  of  a  small  New  England  com- 
munity,   three    situations    were    examined:    (1) 
redevelopment  of  an  urban  area  well  within  the 
service   area  of   the   existing   water  distribution 
system,  (2)  selection  of  a  specific  site  from  among 
several  alternatives  for  locating  a  particular  type 
of  development,  and  (3)  selection  of  a  specific  land 
use  from  the  alternatives  for  a  particular  site.  It  is 
concluded  that  water  system  demands  and  neces- 
sary   system    improvements    can    be    radically 
changed  by  land  use,  and  that  the  most  critical 
land  use  parameters  in  determining  demand  are 
those  directly  affecting  fire  flow  demands.  Impor- 
tant fire  flow  considerations  include  the  type  of 
land  use  and  the  degree  of  hazardous  occupancy, 
building  height  or  number  of  stories,  ground  floor 
area,  building  separation,  and  type  of  construc- 
tion.  Zoning  regulations  usually  cover  most  of 
these  parameters.  It  was  shown  that  redevelop- 
ment,  Case    1,   could   reduce   water  system  de- 
mands. Examination  of  alternative  sites,  Case  2, 
indicated  that  two  of  the  four  sites  placed  much 
less  demand  on  the  water  system.  Case  3  analysis 
revealed  that  garden  apartment  or  single  family 
development  caused  few  water  pressure  deficien- 
cies,   while    high-rise    apartments,    commercial 
shopping  centers,  and  industrial  parks  caused  in- 
creasing demand,  respectively.  (Luedtke- Wiscon- 
sin) 
W77-04I73 


DEVELOPMENT  OF  COMMER- 

CIAL/INSTITUTIONAL PARAMETER  UNITS 
FOR  THE  MAIN  II  SYSTEM  OF  WATER  DE- 
MAND FORECASTING, 

Wyoming  Univ.,  Laramie.  Water  Resources 
Research  Inst. 

A.  G.  Thompson,  V.  E.  Smith,  and  W.  R.  Colvin 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  493, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche' 
Completion  Report  November  1976.  55  p,  5  fig  16 
tab,  1 8  ref ,  2  appe  nd.  OWRT  C-6 1 88(No.5220)(  1). 

Descriptors:  'Water  demand,  'Forecasting,  Mu- 
nicipal water,  'Computer  models,  Industrial 
water,  Institutions,  Model  studies,  Computer  pro- 
grams, Data  collections. 

Identifiers:  'Municipal  water  demand 
'Commercial  water  demand,  'Institutional  water 
demand  Water  demand  forecasting,  Western 
United  States,  Main  II  System. 
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Commercial/institutional  data  were  collected  for 
20  cities  in  the  western  United  States.  Analysis  led 
to  the  development  of  linear  relationships  to  pre- 
dict commercial/institutional  parameters  from 
population.  Geographic  regions  and  classification 
by  city  size  were  not  found  to  be  significant  fac- 
tors. The  MAIN  II  (Municipal  And  Industrial 
Needs)  water  forecasting  computer  model  was 
modified  to  include  the  option  of  estimating  com- 
mercial/institutional parameters  if  the  data  are  not 
input.  Application  of  the  modified  model  to  three 
test  cities  gave  very  good  results. 
W77-04182 

6E.  Water  Law  and  Institutions 


MONITORING     GROUNDWATER     QUALITY: 
ECONOMIC  FRAMEWORK  AND  PRINCIPLES, 

General  Electric  Co.,  Santa  Barbara,  Calif.  Center 

for  Advanced  Studies. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04113 


THE  GEOLOGIC  ASPECTS  IN  THE  PLANNING 
AND  IMPLEMENTATION  OF  THE  PENNSYL- 
VANIA SOLID  WASTE  MANAGEMENT  ACT, 
ACT  241, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Harrisburg. 

For  primary  bibliographic  entry  see  Field  5G. 
W77-04125 


SUMMARY  OF  SELECTED  COURT  CASE  IN 
WATER  CONSERVATION  AND  GROUND- 
WATER LITIGATION, 

Arizona  Univ.,  Tucson. 

W.  A.  Martin,  and  G.  H.  Erickson. 

Agricultural  Research  Service,  Phoenix,  United 

States   Water   Conservation   Laboratory   Report 

Number  10,  July,  1976,  p  24. 

Descriptors:  *Water  law,  *Water  wells, 
♦Groundwater,  *Surface  water,  *Aquifers,  "Legal 
aspects,  Judicial  decisions,  Prior  appropriation, 
Riparian  rights,  Water  rights,  Surface-ground- 
water  relationships. 

Identifiers:  *Water  conservation  litigation, 
♦Groundwater  litigation,  Selected  court  cases. 

Legal  and  institutional  aspects  of  water  conserva- 
tion and  groundwater  management  are  important 
elements  in  water-oriented  research  and  opera- 
tional programs.  Since  this  information  is  not 
readily  in  most  hydrology  literature,  various  court 
cases  have  been  selected,  reviewed  and  sum- 
marized from  several  western  states  for  this  re- 
port. The  cases  are  grouped  to  provide  answers  to 
nine  questions.  These  questions  include:  (1)  the 
legal  aspects  of  the  reuse  of  wastewater;  (2)  the 
right  to  an  increase  in  streamflow  due  to  vegeta- 
tion management  or  large-scale  water  harvesting, 
(3)  claims  on  canal  seepage  losses,  (4)  the  right  to 
water  saved  by  clearing  a  flood  plain  of 
phreatophytes,  (5)  groundwater  recharge  effects 
on  water  levels  in  gravel  pits  and  the  gravel  mining 
operations,  (6)  the  use  of  aquifers  as  storage  and 
transmission  facilities  by  recharge  and  pumping. 
(7)  the  appropriation  of  water  in  cases  of  stream, 
aquifer,  direct  hydraulic  connection,  (8)  the  right 
of  the  owner  of  a  free-flowing  well,  in  the  face  of 
groundwater  development  in  the  area,  (9)  the  com- 
pensation of  a  well  owner  whose  well  yield  has 
been  decreased  by  wells  installed  at  later  dates. 
(Heiss-NWWA) 
W77-04139 


ISSUES  AND  OPINIONS  ON  THE  SOCIAL  EF- 
FECTS OF  WATER  ALLOCATION  FOR  COAL 
DEVELOPMENT  IN  THE  YELLOWSTONE 
RIVER  DRAINAGE, 

Montana  State  Univ.,  Bozeman. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-04146 


THE  LAKE  TAHOE  STUDY...AS  REQUESTED 
BY  THE  92ND  CONGRESS  IN  SECTION  114  OF 
THE  FEDERAL  WATER  POLLUTION  CON- 
TROL ACT  OF  1972. 

Environmental  Protection  Agency,  San  Francisco, 

Calif.  Surveillance  and  Analysis  Div. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04168 

INTERNATIONAL  COMMODITY  CARTELS 
AND  THE  THREAT  OF  NEW  ENTRY:  IMPLI- 
CATIONS OF  OCEAN  MINERAL  RESOURCES, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Economics. 

R.  C.  Amacher,  and  R.  J.  Sweeney. 

Kyklos,  Vol.  29,  No.  2,  p.  292-309,  1976.  1  fig.,  2 

tab.,27ref. 

Descriptors:  "Oceans,  'Mining,  Copper,  Nickel, 
Supply,        Demand,        Cobalt,        Managanese, 
Monopoly,  Competition,  Economics,  Costs,  In- 
come. 
Identifiers:  "Ocean  mining,  "Cartels. 

The  economics  of  deep-sea  mining  are  examined 
to  demonstrate  that  some  form  of  free  market 
deep-sea  exploitation   will   effectively   deter  an 
OPEC  type  of  cartelization  at  the  international 
market  level  for  several  primary  minerals,  particu- 
larly copper  and  nickel.  The  entry  price  for  ocean 
mining  is  calculated  and  the  influence  of  deep-sea 
mining  on  the  ability  of  potential  cartels  to  extract 
monopoly  rents  is  discussed.  An  analysis  of  cartel 
behavior  indicates  that  they  are  more  likely  to  suc- 
ceed  if:   (1)   the  lower  is   the  market  price  of 
byproducts  of  competing  suppliers,  (2)  the  larger  is 
the  byproduct  relative  to  the  cartel's  product,  (3) 
the  less  elastic  is  the  demand  for  the  byproduct, 
and  (4)  the  larger  is  the  share  of  the  byproduct  in 
competitors'  total  revenues.  Using  the  highest  pro- 
jected costs  but  only  average  yields  from  imining 
of  the   better  deep   seabed   sites   in   the   North 
Pacific,  it  is  shown  that  ocean  mining  represents  a 
significant  threat  to  OPEC-type  organizations  if 
they  are  unable  to  control  mining  of  the  deep 
seabed.  Even  on  the  worst-case  assumption  that 
only  land  based  producers  mine  the  ocean,  the  in- 
crease in  productive  capacity  will  increase  the 
revenue    made    by    chiseling    and    increase    the 
likelihood  of  cartel  collapse.  It  is  concluded  that 
there  will  be  little  danger  for  ocean-based  rather 
than    land-based    cartilization    to    be    effective 
because  of  the  elasticity  of  the  excess  demand 
curve  facing  ocean  miners.  (Luedtke-Wisconsin) 
W77-04172 


THE  NATIONAL  FLOOD  INSURANCE  H 
GRAM--A  MODEL  ORDINANCE  FOR  IMP 
MENTATION  OF  ITS  LAND  MANAOfcMl 
CRITERIA 

Florida  Univ  ,  Gainesville.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6F. 
W77-04186 


LEGAL  ASPECTS  OF  LAND  USE  REGULA- 
TION OF  LAKE  SHORELANDS  BY  STATE  AND 
LOCAL  GOVERNMENTS  FOR  THE  PROTEC- 
TION OF  LAKES, 

Texas  Univ.  at  Austin.  Center  for  Research  in 
Water  Resources. 

C.  W.  Johnson,  and  T.  C.  Fitzhugh,  III. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  478, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Technical  Report  CRWR-142,  December  1976.  84 
p,  4  tab.  OWRT  A-036-TEXO),  14-31-0001-7091, 
14-34-0001-7092. 

Descriptors:  "Lakes,  "Land  use,  Local  govern- 
ments, "Regulation,  Water  law,  Legal  aspects, 
"Lake  shores,  State  governments,  Shores,  Pro- 
grams, Surveys. 

Results  are  presented  of  a  comprehensive  survey 
and  analysis  of  the  legal  aspects  of  land  use  regula- 
tion by  state  and  local  governments  of  shorelands 
for  the  protection  of  lakes.  Representative  early 
limited  purpose  programs  and  all  modem  com- 
prehensive lake  shorelands  programs  in  the  United 
States  were  examined.  Significant  variations  in 
programs  were  identified,  with  special  reference 
to  innovative  features  of  modern  programs. 
W77-04175 


THE   EXTENT  TO   WHICH   MARINE  TRA 
PORTATION  WITHIN  THE  ECONOM1 
WILL  BE  AFFECTED  BY  ENFORCEMENT 
THE  PROPOSED  POLLUTION  CONTROLS, 

Woods    Hole    Oceanographic    Institution,  V 

Dept  of  Applied  Oceanography. 

For  primary  bibliographic  entry  see  Field  5G 

W77-04194 


WORKSHOP  REPORT  INTEGRATING  WA  I 
QUALITY  AND  WATER  AND  L, 
RESOURCES  PLANNING. 

For  primary  bibliographic  entry  see  F.eld  6B.  i 
W77-04202 


ATTITUDES  AND  INTERACTIONS  I 
CITIZEN  ADVISORY  GROUPS  AND  GOVIi 
MENTAL  OFFICIALS  IN  THE  V/K\ 
RESOURCES  PLANNING  PROCESS,  * 

Massachusetts  Univ.,  Amherst.  Dept.  of  Poll 

Science. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-04294 

PUBLIC  LAW  92-500  ECONOMIC  AND  SOU 
IMPACTS:  TECHNICAL  VOLUME. 

National  Commission  on  Water  Quality,  Was| 

ton,  D.  C. 

For  primary  bibliographic  entry  see  Field  5(j. 

W77-04307 


FARMERS,  FEEDLOTS  AND  FEDERAL 
THE  IMPACT  OF  THE  1972  FEDERAL  W/ 
POLLUTION  CONTROL  ACT  AMENDME> 

Stanford  Univ.,  Calif.  School  of  Law. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04347 

RIGHTS  OF  IMPORTERS  AND  DEVELOJ 
OF  WATER:  DENVER  V  FULTON  LRRIGA 
DITCH  COMPANY, 

D.  Riggs. 

Land  and  Water  Law  Review,  Vol.  9,  p.  5< 

(1974).41ref. 

Descriptors:  "Imported  water,  "Deve 
waters,  "Colorado,  "Diversion,  "Appropn 
Water  supply,  Effluents,  Recycling,  Econon 
ficiency,  Judicial  decisions,  State  governn 
River  basins,  Water  managemenKApi 
Rivers,  Legal  aspects,  Water  pollution,  Cycli 
Identifiers:  "Denver  water  supply,  "Suco 
use,  "Right  of  disposition,  Identification  ( 
ported  water. 

The  Colorado  Supreme  Court  has  held  that, 
absence  of  an  agreement  on  its  part  not  to  • 
an  importer  of  water  may  re-use,  make  succ 
use  of,  and,  after  use,  may  make  disposiuon 
ported  waters.  The  importer  here  was  the  C 
Denver  who  diverted  water  from  the  Co 
River  Basin  for  domestic  and  industrial  pur 
The  Court's  decision  arose  in  response 
downstream  user's  complaints  over  the  c 
tinuance  of  the  foreign  water  flow  occassioi 
the  city's  sale  of  its  treated  effluent  to  Uie< 
Coors  Company.  Also  examined  is  the  rule  i 
importer  need  not  maintain  actural  possess 
the  water  to  make  further  use  of  it;  inste 
need  only  identify  it  from  the  naturally  f 
water.  Two  advantages  of  the  re-use  proc< 
noted:  the  importer  can  reduce  the  quan. 
water  diverted,  and  a  closed  cyclic  process  i 
established  which  will  reduce  the  amount 
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r  released  into  public  waterways.  The 
esees  this  process  as  providing  both 
gain  and  societal  benefit.  (Moorhouse- 


HE  VILLAGE:  A  CASE  STUDY  OF  A 
PPLICATION, 

Jniv.,  Baltimore.  School  of  Law. 

ne  Management  Journal,  Vol  2,  No  2,  p 
75).  22  p,  5  fig,  24  ref. 

'Maryland,  'Permits, 

ative  agencies,  *Marinas,  'Harbors, 
■nments.  Federal  government,  Coastal 

Legal  aspects,  Regulation,  Environ- 
:ts,  Land  use,  Land  development, 
ital  interrelations,  Political  aspects,  So- 
,  Water  resources  development,  Rivers 
sAct. 

Certification,  Licenses,  Administra- 
ions,  Annapolis(Md). 

1973,  Watergate  Village,  an  apartment 
Annapolis,  Maryland,  applied  to  the 
*  of  Engineers  for  permission  to  ex- 
rina  facility.  Under  the  River  and  Har- 
1899  the  Corps  of  Engineers  is  the  lead 
icy  for  the  evaluation  of  such  requests, 
ince.  however,  both  the  EPA  and  the 
Vater  Resources  Administration  were 
;view  the  application.  Both  agencies 
unfavorably.  Subsequently,  Water- 
submitted  a  revised  application.  The 
ication  was  approved  by  state  authori- 
ederal  authorization  was  withheld. 
tillage  was  also  required  to  submit  the 
City  of  Annapolis  for  approval.  The 
'rocess  which  governed  the  permit  ap- 
:sented  a  labyrinth  of  duplicative  and 
lecision-making.  Notwithstanding  the 
f  regulatory  activity,  the  process  was 
o  effectively  evaluate  the  effect  of  the 
set  on  the  overall  development  of  the 
the  Corps  of  Engineers  has  the  legal 
lie  on  an  application  in  light  of  the 
st,  it  lacks  the  manpower  and  finances 
ectively.  As  a  result,  the  Corps  func- 
:leanng  house  for  recommendations 
SOvernmental  agencies,  rather  than  as 
agency.  The  Corps  needs  to  develop 
/e  procedures  which  facilitate  permit 
and  which  allow  consideration  of  the 
impact  of  a  series  of  coastal  altera- 
house-FIorida) 


TIDELANDS  PAST  AND  FUTURE, 

ffice  of  the  Attorney  General,  Baton 


Ir,  and  F.  W.  Ellis. 
Review,  Vol.  21 
6  ref. 


p.  817-833  (Fall 


'Louisiana,  'Oil  fields,  'Federal- 
ights  conflicts,  'Ownership  of  beds 
isputes,  Oil  wells,  Oil  industry,  Oil! 

Natural  resources,   Bayous,  Chan- 
.  State  jurisdiction,  Federal  jurisdic- 
iw,  Beds  under  water. 
'Coastal    waters,     'Coastal     zone 


sns  still  exist  as  to  the  ownership  of 
:ds  of  offshore  waters.  California  and 
sed  offshore  rights  in  the  1920's,  but 
ieral  government  claimed  all  rights  to 
'ell  as  the  oil  resources.  This  resulted 
g  of  a  line  of  Supereme  Court  cases 
which  affirmed  federal  rights.  To 
imbalance,  the  coastal  states  suc- 
mg  the  Submerged  Lands  Act  passed 
\ct  recognizes  coastal  state  maritime 
ik  iee  miles'  Lou'S'ana  and  the 
me  Interior  subsequently  came  up 


with  two  different  coastal  lines,  and  the  issue  was 
ultimately  decided  by  a  Supreme  Court  appointed 
Master.  Louisiana  finally  got  title  to  75,000  of  the 
more  than  200,000  acres  still  in  dispute  by  1964 
The  author  suggests  that  coastal  states  should  geta 
large  share  of  the  revenue  from  offshore  opera- 
tions because  of  the  environmental  harm  such 
operations  often  cause.  (Frank-Florida) 
W77-04350 


THE  COAST:  WHERE  ENERGY  MEETS  THE 
ENVIRONMENT, 

San  Diego  Univ.,  Calif.  School  of  Law 

R.  G.  Hildreth. 

San  Diego  Law  Review,  Vol  13,  No  2  p  253-305 

(1 976).  53  p,  292  ref. 

Descriptors:  'Federal-state  water  rights  conflicts 
'Environmental  effects,  'Water  resources 
development,  'Continental  shelf,  'Jurisdiction 
Coasts,  Shore  protection,  Oil  spills,  State  govern- 
ments, Federal  government,  Legislation,  Mineral 
industry,  Oil,  Deep  water  habitats,  Administrative 
decisions,  Water  pollution. 

Identifiers:  'Coastal  Zone  Management 
Act(CZMA),  'Deepwater  Port  Act  of  1974. 

The  development  of  the  outer  continental  shelf 
(OCS)  is   necessary  to  meet   the  future  energy 
needs  of  the  nation.  Such  development  will  not  be 
without    impact,    both    beneficial    and    harmful. 
Dredging  and  filling  of  wetlands,  air  and  water  pol- 
lution from  refineries,  and  chronic  oil  pollution 
can  be  expected  to  cause  serious  environmental 
damage  over  extended  periods  of  time.  Impacts  on 
the  coastal  environment  from  OCS  development 
could  in  the  long  run  be  significant  enough  to  out- 
weigh any  short-run  gains  from  exploitation  of 
shelf  resources.  Since  it  will  be  the  states  who 
suffer  from  the  development,  these  issues  have 
placed  the  greatest  strain  on  federal-state  relations 
since     school     integration.     A     decision-making 
process  is  needed  which  accounts  for  the  various 
interests  at  stake  in  reaching  feasible  solutions  to 
energy  problems.  The  two  extremes  among  the 
models   available  are   the   Deepwater  Port   Act, 
which  gives  states  a  veto,  and  preemptive  federal 
siting  of  energy  facilities.  However,  for  energy 
programs  with  coastal  impacts,  the  Coastal  Zone 
Management  Act  (CZMA)  process  seems  desira- 
ble. The  CZMA  preserves  federalism  in  energy 
decisions,  emphasizing  the  role  of  the  states  as 
mediator  between  national  and  local  government 
levels.  The  use  of  this  process  should  test  the  via- 
bility of  federalism  in  energy  decisions.  (Frank- 
Florida) 
W77-0435I 


THE  CASE  OF  THE  INCIDENTAL  LOBSTER- 
UNITED  STATES  REGULATION  OF  FOREIGN 
HARVESTING  OF  CONTINENTAL  SHELF 
FISHERY  RESOURCES, 

Le  Boeuf,  Lamb,  Leiby  and  MacRae,  Washing- 
ton, D.  C. 
E.  R.  Fidell. 

International  Lawyer,  Vol  10,  p  13S-152  (Winter 
1976).  18  p,  85  ref. 

Descriptors:  'International  commissions,  'Law 
enforcement,  'Continental  shelf,  'Fisheries 
'Lobsters,  Legal  aspects,  Fish,  Fishing,  Fish 
management,  Federal  government,  Federal  ju- 
risdiction. Coast  Guard  regulations,  Legislation, 
Law  of  the  sea.  International  waters.  New  En- 
gland. 
Identifiers:  'Coastal  waters. 

In  1974  the  Executive  Branch  was  faced  with 
growing  congressional  interest  in  deterring  foreign 
harvesting  of  lobsters  off  New  England,  and  it 
started  a  more  aggressive  program  of  enforcement 
in  continental  shelf  cases.  Two  diplomatic  notes 
informed  other  nations  of  changes  in  American 
policy.  They  respectively  warned  that  any  vessel 
taking  fishery  resources  from  the  Shelf  would  be 
subject    to    seizure,    and    then    explained    the 
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procedures  for  specific  enforcement  of  the  new 
policy.  The  Bartlett  Act  is  the  vehicle  for  this  en- 
forcement. Since  its  passage  in  1964,  enforcement 
has  increased  dramatically.  The  Act  provides  for 
Coast  Guard  seizures,  with  or  without  a  warrant, 
and  makes  it  illegal  for  any  foreign-flag  vessels  to 
engage  in  Continental  Shelf  fishing  without  ex- 
press approval  by  the  United  States.  Seizures  of 
various  foreign  fishing  boats  under  the  Act  are 
detailed.  The  author  concludes  that  bilateral  agree- 
ments should  be  made  where  possible  to  prevent 
international  friction;  however,  where  such  agree- 
ments are  not  present,  the  United  States  should 
not  hesitate  to  continue  making  enforcement  a 
reality.  (Frank-Florida) 
W77-04352 


LOS  HI:  PROSPECTS  AND  PROBLEMS, 

Johns  Hopkins  Univ.,  Washington,  D.  C.  Ocean 
Policy     Project;     and     Johns     Hopkins     Univ 
Washington,  D.  C.  School  of  Advanced  Interna- 
tional Studies. 
A.  L.  Hollick. 

Columbia  Journal  of  Transnational  Law    Vol  14 
No  l,p  102-11  (1975).  lOp. 

Descriptors:  'Continental  shelf,  'Water  resources 
development,  'Law  of  the  sea,  'Jurisdiction, 
'United  Nations,  Ships,  International  law,  Inter- 
national waters,  Coastlines,  Treaties,  Foreign 
trade.  Oceans,  Legal  aspects,  Navigation,  Foreign 
countries,  Governments,  Resource  allocation, 
Resources  development,  Resources,  Coasts 
United  States. 

Identifiers:         'Territorial         seas(Jurisdiction), 
'Economic  zones. 

The  goal  of  the  Third  United  Nations  Conference 
on  the  Law  of  the  Sea  (LOS  III)  is  to  produce  a 
single  treaty  that  is  both  comprehensive  and  wide- 
ly   accepted.    The    attainment    of    this    goal    is 
questionable  for  two  reasons:  First,  the  size  of  the 
agenda  presents  numerous  problems  with  issues 
ranging   from    shipping   to   the    mining   of   hard 
minerals.  The  author  believes  these  problems  will 
be  traded  off  in  a  political  package.  Efficient  long 
term  management  systems  will  not  be  developed. 
Secondly,  the  large  number  of  participants  makes 
negotiating  difficult.  Ideological,  regional  and  geo- 
graphic differences  make  common  agreement  on 
any  issue  almost  impossible.  The  real  winners  of 
the  Conference  will  be  the  United  States  and  other 
countries  with  extensive  coast  lines  as  there  is  sen- 
timent for   12-mile  territorial  seas  and  200-mile 
resources  zones.  Under  this  plan  the  United  States 
would  gain  2.2  million  square  miles  more  than  any 
other    nation.    This    territorial    extension    is    a 
foregone  conclusion  since  nations  will  unilaterally 
make  the  extension  if  no  treaty  is  passed.  Due  to 
the  rigidity  and  political  orientation  of  the  Con- 
ference's proposals,  the  better  course  might  be  to 
postpone  any  treaty  until  more  efficient  manage- 
ment   systems    of    the    ocean's    resources    are 
developed.  (Moorhouse-Florida) 
W77-04353 


THE  DEGREE  OF  EFFECTIVENESS  OF  INTER- 
NATIONAL LAW  AS  REGARDS  INTERNA- 
TIONAL RIVERS, 

Egyptian  Embassy,  Hague  (Netherlands). 
A.  Fahmi. 

In:  Proceedings  of  the  International  Conference 
on  Water  Law  and  Administration,  International 
Association  for  Water  Law,  February  8-14,  1976, 
Caracas,  Venezuela;  published  by  the  Commission 
for  the  National  Water  Resources  Development 
Plan  (COPLA-NARH),  Caracas,  Venezuela  p 
188-201,  1976.  16  ref.  '   F 

Descriptors:  'International  law,  'Treaties, 
'Foreign  waters,  'Riparian  rights,  'Rivers,  Bodies 
of  water,  Running  waters,  International  waters, 
Inland  waterways,  Judicial  decisions,  Legal 
aspects,  River  basins.  River  flow,  Navigable 
rivers,  Drainage  systems. 


Field  6— WATER  RESOURCES  PLANNING 
Group  6E  —  Water  Law  and  Institutions 
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International  law  concerning  international  rivers  is 
a  mixture  of  treaty  and  custom.  The  vast  majority 
of  nations  assert  that  international  law,  while 
respecting  territorial  sovereignty,  and  should 
recognize  the  right  of  every  riparian  nation  to 
enjoy  the  advantages  to  be  derived  from  a  com- 
mon river.  The  principle  of  free  navigation  has 
been  followed  for  many  years  on  the  Danube, 
Congo,  Niger  and  Amazon  rivers.  The  increasing 
number  of  judicial  and  arbitral  decisions  shed  light 
on  various  rules  of  law  which  have  proved  none 
too  clear.  The  author  cites  the  following  rules  as 
having  gained  the  approval  of  judicial  and  arbitral 
tribunals:  (1)  a  nation  must  take  into  consideration 
the  interests  of  all  co-riparian  nations  which  may 
be  affected  by  works  undertaken;  (2)  a  nation  may 
not  alter  the  natural  conditions  within  its  territory 
to  the  detriment  of  natural  conditions  within  a 
neighboring  nation;  and  (3)  the  doctrines  of  ripari- 
an rights,  equitable  apportionment  and  acquired 
rights  should  control  in  the  absence  of  custom  or 
legislation  to  the  contrary.  While  these  rules  all 
apply  through  custom,  legislation  or  state  deci- 
sions, there  is  an  urgent  need  to  clarify  and  codify 
them  either  by  compact  or  treaty.  (Frank-Florida) 
W77-04354 


WATER  LAWS  OF  THE  UNITED  STATES:  THE 
DEFICIENCIES  AND  DEGREE  OF  EFFECTIVE- 
NESS, 

Department  of  Justice,  Washington,  D.  C.  Land 
and  Natural  Resources  Div. 
W.J.  Kiechel. 

In:  Proceedings  of  the  International  Conference 
on  Water  Law  and  Administration,  International 
Association  for  Water  Law,  Feb.  8-14,  1976, 
Caracas,  Venezuela;  published  by  the  Commission 
for  the  National  Water  Resources  Development 
Plan  (COPLANARH),  Caracas,  Venezuela,  p  158- 
168,  1976.11  p,5ref. 

Descriptors:  "Federal-state  water  rights  conflicts, 
♦Jurisdiction,  *Reservation  doctrine,  *Riparian 
rights,  *Prior  appropriation,  Federal  government, 
State  governments,  Regulation,  Groundwater, 
Legislation,  Judicial  decisions,  Legal  review, 
Federal  jurisdiction,  Surface  waters,  Legal 
aspects,  Water  rights,  Water  law. 

Water  law  in  the  United  States  is  a  dual  system 
with  the  authority  and  jurisdiction  over  water 
resources  divided  between  federal  and  state 
governments.  The  water  law  of  the  states  is  basi- 
cally either  the  riparian  doctrine  or  the  doctrine  of 
prior  appropriation.  A  conference  on  water  law 
recommended  modification  of  state  laws  to:  (1) 
provide  a  simple  method  for  a  change  in  permitted 
use  of  water;  (2)  recognize  a  water  right  for  en- 
vironmental purposes;  (3)  regulate  groundwater  as 
well  as  surface  water;  and  (4)  encourage  water 
conservation.  The  basis  of  federal  water  law  is  the 
reservation  doctrine.  The  federal  government 
owns  approximately  one-third  of  the  land  area  of 
the  fifty  states  and  controls  the  waters  arising  on 
these  lands.  Currently,  information  about  the  ex- 
tent of  these  reserved  rights  is  difficult  to  obtain. 
The  author  suggests  a  need  for  legislation  requir- 
ing an  inventory  and  quantification  of  federal 
water  rights  so  that  states  may  determine  the  im- 
pact of  federal  water  rights  on  state  law.  (Capehar- 
Florida) 
W77-04355 


WATER  LAW  AND  ADMINISTRATION  IN  THE 
UNITED  STATES, 

Colorado  State  Univ.,  Fort  Collins. 
G.  E.  Radosevich,  and  D.  R.  Daines. 
In:  Proceedings  of  the  International  Conference 
on  Global  Water  Law  Systems,  International  As- 
sociation for  Water  Law,  September  1-9,  1975, 
Valencia,  Spain;  published  by  Colorado  State 
University,  Ft.  Collins,  Colo.  80523,  p  453-502, 
1976.  50  p,  II  fig,  53  ref. 

Descriptors:  *Water  management(Applied),  *State 
governments,  *Federal  government. 


•Administration,  Planning,  Political  aspects 
cial  aspects,  Legal  aspects.  Water  conservation, 
Water  resources,  Water  supply,  Administrative 
agencies,  Governmental  interrelations,  Interstate, 
State  jurisdiction,  Water  resources  development, 
Regulation,  Management,  Water  quality  stan- 
dards. 

Water  law  in  the  United  States  is  not  a  unitary 
system  but  rather  a  bifurcated  system  composed 
of  federal  and  state  laws  dealing  with  the  quantity 
and  quality  of  water.  Federal  authority  over 
resources  is  derived  from  the  Property,  Com- 
merce, General  Welfare  and  Treaty  powers  of  the 
constitution.  Traditional  federal  activities  in  rela- 
tion to  water  resources  include  navigation,  pollu- 
tion abatement  and  allocation  and  management  of 
water  resources.  Each  state  is  a  separate  political 
entity  with  varied  and  particular  needs  and  con- 
sequently develops  policies,  laws  and  organiza- 
tions according  to  its  individual  needs.  This  results 
in  lack  of  uniformity  among  the  states  which 
usually  leads  to  interstate  conflicts.  Traditional 
state  activities  in  relation  to  water  resources  in- 
clude water  allocation,  distribution  and  adminis- 
tration. Over  the  past  ten  years  population  shifts, 
industrialization,  energy  development,  increased 
needs  for  food  and  fiber  and  new  technologies 
have  forced  both  state  and  federal  governments  to 
move  more  strongly  into  the  field  of  water 
management.  Consequently,  water  law  systems 
throughout  the  United  States  are  in  a  dynamic  and 
evolutionary  process.  Such  systems  can  con- 
stantly benefit  by  an  awareness  of  experiences  in 
any  nation.  (Moorhouse-Florida) 
W77-04356 


1975  ANNUAL  REPORT  NATURAL 

RESOURCES  AND  RECREATION  AGENCIES, 

Washington  State  Office  of  Program  Planning  and 
Fiscal  Management,  Olympia.   Div.  of  Manage- 
ment and  Information  Services. 
L.  M.  Buffington. 
(1975).  76  p,  5  fig,  4  tab,  29  chart. 

Descriptors:  *Washington,  *  Administrative  agen- 
cies, *Natural  resources,  *Recreation,  Cooling 
water,  Irrigation,  Agriculture,  Nuclear  power- 
plants,  Rivers,  Fisheries,  Fish,  Wildlife  manage- 
ment, Forest  management,  Salmon,  Thermal 
power,  Parks,  Planning,  State  governments,  Land 
management,  Wildlife  conservation,  Research  and 
development.  Evaluation,  Pesticides. 
Identifiers:  Land  acquisition,  Land  development. 

Summarized  here  are  the  1975  activities  of 
Washington  state  agencies  working  in  the  area  of 
natural  resources  and  recreation.  The  Department 
of  Agriculture  has  recommended  an  expansion  of 
the  irrigated  acreage  in  the  state  to  meet  the  state 
goal  of  developing  a  farm-based  economy  rather 
than  relying  on  industrial  growth.  Meanwhile,  the 
Department  of  Commerce  and  Economic 
Development  has  supported  a  program  for  improv- 
ing Columbia  and  Snake  River  fisheries,  and  the 
Division  of  Nuclear  Development  has  established 
a  project  to  study  the  use  of  powerplant  cooling 
water  for  irrigation  purposes.  The  Department  of 
Fisheries  reported  on  its  management  programs 
for  shellfish,  marine  fish,  and  salmon.  A  table  of 
food  fish  statistics  is  included.  The  Department  of 
Game  summarized  its  efforts  to  protect  fish  and 
wildlife.  The  Interagency  Commission  for  Outdoor 
Recreation  assisted  state  and  local  agencies  in  the 
acquisition  and  development  of  recreation  lands. 
The  Department  of  Natural  Resources  carried  out 
activities  related  to  its  role  as  manager  of  the  state 
upland  and  aquatic  lands.  Sixteen  pages  of  tables 
showing  these  activities  are  included.  Other  re- 
porting agencies  are  the  Parks  and  Recreation 
Commission  and  the  Thermal  Power  Plant  Site 
Evaluation  Council.  (See  W77-04358  thru  W77- 
04360)  (Capehart-Florida) 
W77-04357 


DEPARTMENT  OF  ECOLOGY, 

Washington  State  Dept.  of  Ecology,  Olympia. 


J  A  Biggs 

In:  1975  Annual  Report  Natural  Retold 
Recreation  Agencies,  p.  15-19,  State  of* 
ton.  1  fig,  1  chart 

Descriptors:  "Washington,  "Water  petal 
trol,  "Water  resources         devekj 

"Administrative  agencies  Ecology,  l.aw«( 
ment,  Water  resources,  Sewers,  Land  us 
wastes,  Water  management*  Applied), 
Agricultural  runoff,  Water  rights.  Water  | 
Permits,  Watersheds(Basins),  Wells,  Stated 
ments.  Air  pollution,  Watershed  mana 
Water  policy,  Water  quality  control. 
Identifiers:  Coastal  zone  management. 

The  Washington  Department  of  EcoJ 
charged  with  maintaining  a  high  quality  (l 
the  state.  The  department  approves  funds  ' 
community  projects  as  new  sewers,  clean 
bage  problems,  and  land  use.  Water  qua 
jects  for  1975  included  a  large  sewage  tii 
plant,  an  agricultural  water  pollution  con, 
gram,  and  enforcement  of  the  state's  wat 
tion  control  laws.  The  primary  water  , 
management  activity  was  the  proposed  re< 
the  state  water  code.  Long-range  water  : 
ment  study  plans  were  implemented  )■ 
basins.  Another  major  area  of  departnn' 
forts  was  the  shoreline  management  |; 
Solid  waste,  air  quality,  litter  control,  a 
control  were  other  areas  of  concern  forth' 
ment.  Charts  included  show  the  number 
right  applications  yearly  from  1967  to  197. 
nual  dollar  amount  of  civil  penalties  colli 
water  pollution  violations  for  1971  to  1975 
lar  amount  of  environmental  grants  givei 
to  local  agencies,  and  the  amount  of  sew 
struction  grant  funds  given  for  1970  to  \S\ 
also  W77-043571)  (Capehart-Florida) 
W77-04358 


OCEANOGRAPHIC  COMMISSION, 

Oceanographic      Commission     of     Wa: 

Olympia. 

B.  G.  Ledbetter. 

In:   1975  Annual  Report  Natural  Resou 

Recreation  Agencies,  p.  57-62,  State  of ' 

ton.  1  chart. 

Descriptors:  "Washington,  "Feasibility 
"Oil,  "Transportation,  "Oceans,  Water  qi 
strumentation,  Jurisdiction,  Economic  im 
cial  impact.  Cost-benefit  analysis,  Pipelin 
ral  gas,  Oil  spills,  Conferences,  Buoys, 
forecasting,  Weather  data,  Data  collect!' 
works,  Coastal  structures,  Oceanography 
planning,  State  governments,  Admi 
agencies,  Model  studies.  Sites. 
Identifiers:  Offshore  transfer  systems. 

The  major  effort  of  the  Oceanographic 
sion  of  Washington  in  1975  was  the 
offshore  petroleum  transfer  systems.  1 
was  concerned  with  the  feasibility  of 
systems  in  terms  of  engineering,  enviri 
economic,  social  and  jurisdictional  facto 
benefits,  advantages,  disadvantages,  am 
were  analyzed.  Other  activities  undertak 
commission  included  a  submarine  oil  pi[ 
location  study,  a  liquefied  natural  gas  alU 
study,  a  literature  search  of  oil-spreadin 
a  compendium  for  Washington  waters  ( 
environmental  studies  planned  or  in  proj 
a  water  quality  instrumentation  sympo; 
commission  has  a  continuing  project  of  [ 
the  establishment  by  the  National  Ocean 
mospheric  Administration  of  a  national 
network  deployed  from  the  state  of  W: 
This  system  should  provide  more  accu 
range  weather  forecasts.  (See  also  \V 
(Capehart-Florida) 
W77-04359 
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WATER  RESOURCES  PLANNING— Field  6 
Water  Law  and  Institutions— Group  6E 


[ON  CONTROL  HEARINGS  BOARD 
[NES  HEARINGS  BOARD  COUNCIL 
RONMENTAL  POLICY, 

)n  State  Pollution  Control  Hearing 
ympia. 

Annual  Report  Natural  Resources  and 
fi  Agencies,  p.  71 ,  State  of  Washington. 

rs:  *Washington,  'Legal  review,  *Water 
enalties(Legal),  *Water  pollution  con- 
Jtion,  Administrative  agencies,  State 
its,  Oil  spills,  Permits,  Flood  plain  zon- 
arge(Water),  Taxes,  Construction,  Pol- 
es(Charges),  Regulation,  Assessments, 
mits.  Environmental  control,  Shore  pro- 
lores,  Air  pollution. 

:  'Coastal  zone  management,  Environ- 
jact  statements,  Public  hearings. 

ion  of  the  Pollution  Control  Hearings 

0  review  appeals  from  decisions  of  the 
illuuon  control  agencies  and  the  Depart- 
cology.  In  1975  the  area  of  water  rights 
the  most  appeals.  Other  areas  of  appeal 
lil  spill  penalties,  water  right  permits, 
n  zoning  construction  permits,  water 
sennits  and  penalties,  and  pollution  con- 
sent tax  credit  decisions.  The  Shorelines 
Board  reviews  decisons  on  shoreline 
:nt  pioposals  and  disagreements  on  local 
ital  master  programs  for  shoreline 
nt.  In  1975,  requests  for  review  were 
y  40%  over  1974.  The  Council  on  En- 
il  Policy,  established  in  1974  and  due  to 
n  1976,  has  the  responsibility  for  adopt- 
f  interpretation  and  implementation  of 
State  Environmental  Policy  Act.  The 
n   Environmental   Policy    held   public 

1  its  proposed  guidelines  and  is  to  adopt 
ations  effective  in  early  1976.  Public 
are  to  be  held  to  explain  the  guidelines 
'77-04357)  (Capehart-Florida) 


ION  AND  CONTROL  OF  THE  SALT 
IORE  AREA, 

land     Statewide     Planning     Program, 

I,  and  S.  P.  Morrison. 

'aper  No.  21,  p  ii-39,  May  1972.  41  p,  9 

i:  *Rhode  Island,  *Coasts,  'Shore  pro- 
poning, 'Public  rights,  Public  lands, 
;h  water  mark,  Priorities,  State  govern- 
mpensation,  Damages,  Environment, 
ital  control,  Properties,  Legislation, 
nal  law. 

'Taking(Constitutional),  Coastal  criti- 
Coastal  development,  Private  property 
e  power. 

lere  is  the  need  for  legislative  control 
e  and  development  of  Rhode  Island's 
id.    The    great    environmental    and 

interests    in    coastal    property    is 
ufficient    justification    for    imposing 

on  private  rights  of  ownership  of 
erty.  To  begin,  a  delineation  of  critical 
d  be  made  to  include  those  narrow 
>astal  land  extending  from  the  high 
ndward  to  a  parallel  line  located  by  the 
3f  several  criteria.  These  critical  areas 
ibject  to  special  zoning  requirements 
promote  coastal  use  and  development 
public  interest.  Very  possibly  private 
lorehne  property  would  be  able  to  de- 
lation for  imposition  of  these  land 
>ns  even  though  the  restrictions  them- 
t  be  justified  by  the  state's  police 
ef°re;  the  legislation  designating  the 
i  should  be  designed  to  give  the  state  a 
:  option  either  to  render  necessary 
n  or  to  withdraw  the  legislation  to  the 
tects  the  protesting  private  owner, 
onda) 


THE  COASTAL  INTERFACE:  WHO  OWNS 
WHAT, 

Florida  Univ.,  Gainesville.  School  of  Law 

G.  W.  Maxwell,  III. 

Available    from    Eastern    Water    Law    Center, 

University  of  Fla.,  Gainesville,  Fla.  32611.  $2  30 

Environmental  Law  Seminar,  Spring  1976,  46  p. 

Descriptors:  'Interfaces,  'Florida,  'Coasts, 
'Boundary  processes,  *Accretion(Legal  aspects)! 
Oceans,  Seashores,  Shores,  Legal  aspects,  Boun- 
danes(Property),  Regulation,  Water  law,  Water 
rights,  Administration,  Beaches,  Preservation, 
Competing  uses,  Legislation. 

A  perplexing  problem  of  law  concerns  the  owner- 
ship of  the  coastal  interface.  This  paper  examines 
the  attempts  by  the  state  of  Florida  to  stabilize  its 
coastline  and  to  regulate  it  in  an  effort  to  deter- 
mine such  ownership.  The  basis  for  regulation  of 
the  Florida  coastline  is  the  Beach  and  Shore 
Preservation  Act;  the  vehicles  are  the  Department 
of  Natural  Resources  and  its  Division  of  Marine 
Resources.  The  paper  discusses  the  role  of  federal 
authorities,  such  as  the  Corps  of  Engineers,  in 
beach  and  shore  preservation  programs  and  the  ef- 
fect of  the  Coastal  Zone  Management  Act  of  1972. 
The  problem  with  defining  state  ownership  and 
private  ownership  demarcation  is  compounded  by 
the  use  of  the  term  'mean  high  water  mark',  and 
the  determination  of  such  line.  The  author  recom- 
mends expansion  of  the  legislation  in  this  area,  and 
the  imposition  of  a  stricter  coastal  construction 
setback  line.  (Cowart-Florida) 
W77-04362 


POWER  PLANT  SITING:  CAUGHT  BETWEEN 
ENERGY  CRISIS  AND  ENVIRONMENTAL 
CONCERN, 

Florida  Univ.,  Gainesville.  School  of  Law. 

K.  T.  Connor. 

Available    from    Eastern    Water    Law    Center, 

University  of  Florida,  Gainesville,  Florida  3261 1! 

$1.90.  Environmental  Law  Seminar,  Fall,  1973   38 

P- 

Descriptors:  'Electric  power         plants, 

'Hydroelectric  plants,  'Nuclear  powerplants! 
'Thermal  powerplants,  Sites,  Federal  Power  Act! 
Clean  Air  Act,  Rivers  and  Harbors  Act,  Federal 
Water  Pollution  Control  Act,  Administration,  Per- 
mits, Construction,  Administrative  decisions, 
Electric  power  production,  Environmental  effects! 
Identifiers:  'Environmental  impact  statements, 
'Administrative  regulations,  'National  Environ- 
mental Policy  Act. 

Concern  over  environmental  protection  has  led  the 
federal,  state  and  local  governments  to  adopt  ex- 
tensive permit  and  review  procedures  pertaining  to 
power  plant  siting.  The  effective  protection  of  the 
environment  remains  elusive,  however,  especially 
when  d  laced  in  balance  with  increasing  energy 
needs.  The  National  Environmental  Policy  Act 
(NEPA)  requires  the  filing  of  Environmental  Im- 
pact Staements  (EIS)  before  any  major  federal  ac- 
tion is  undertaken.  NEPA  therefore  prohibits  con- 
struction without  environmental  consideration  and 
requires  consideration  of  alternatives  before  site 
selection.  Nevertheless,  the  requirements  can 
sometimes  be  avoided.  For  example,  nuclear 
power  plants,  licensed  under  the  Atomic  Energy 
Commission  (AEC),  may  not  be  constructed 
without  a  permit.  Site  acquisition,  however,  is  not 
prohibited.  If  the  AEC  denies  a  license,  the  facility 
may  switch  to  fossil  fuels,  obtain  a  license  from 
the  Corps  of  Engineers  and  use  the  prohibited  site. 
The  Corps  is  not  required  to  file  an  EIS  unless  air 
or  land  quality  is  affected.  The  Federal  Power 
Commission,  which  primarily  has  jurisdiction  over 
hydroelectric  plants,  is  the  only  licensing  agency 
with  both  the  power  and  duty  to  evaluate  sites 
(Comer-Florida) 
W77-04363 


THE  FLOOD  PLAIN  ZONING  EXPERIENCE  IN 
THE  GREAT  LAKE  STATES, 

Florida  Univ.,  Gainesville.  School  of  Law 

R.  A.  Walter. 

Available    from    Eastern    Water    Law    Center 

Umversity  of  Florida,  Gainesville,  Florida  3261 1! 

$1.25.  Environmental  Law  Seminar,  Spring  1975 

25  p. 

Descriptors:  'Great  Lakes  region,  'Flood  plain 
zoning,  'Flood  routing,  'Flood  control,  Iowa,  In- 
diana, Illinois,  Minnesota,  Michigan,  Wisconsin, 
Floodways,  Flood  protection^  Legislation,  Ad- 
ministrative agencies,  Regulation,  Permits,  Build- 
ing codes,  Flood  damage,  Design  standards,  Flood 
data,  Flood  plain  insurance,  Maximum  probable 
flood,  Flow  control,  Reasonable  use,  Land  tenure 
Flood  forecasting,  Flood  plains,  Flood  profiles. 

In  an  effort  to  comply  with  comprehensive  federal 
flood  control  legislation,  the  Great  Lakes  States, 
Iowa,  Illinois,  Indiana,  Wisconsin,  Minnesota  and 
Michigan,  have  all  attempted  to  define  and  regu- 
late flood  plain  areas.  Although  each  of  the  states 
has  adopted  a  slightly  different  approach  from  the 
others,  all  plans  have  similar  characteristics  and 
face  similar  problems.  Each  state  has  attempted  to 
define  a  floodway  system  and  floodway  fringe 
areas  based  on  the  100  year  flood  as  required  by 
federal  law.  None  of  the  states,  however,  has 
adequate  data  to  accurately  establish  the  areas. 
This  is  generally  because  acquisition  of  data  is 
costly  and  time  consuming.  Therefore  the  prevail- 
ing method  of  definition  is  by  estimate  based  on 
known  data  which  may  or  may  not  adequately  pro- 
tect. In  addition,  all  states  are  subject  to  pressures 
from  landowners  in  flood  plain  areas  with  a  com- 
mon result  that  regulation  measures  are  often  in- 
adequate. Zoning  ordinance  enforcement  is  dif- 
ficult. Political  and  economic  pressures  are  con- 
stant. Despite  the  difficulties,  these  states  are  at 
least  attempting  to  control  flood  damage.  (Comer- 
Florida) 
W77-04364 


GARRISON  DIVERSION  UNIT  IRRIGATION 
PROJECT:  PROSPECTS  AND  PROBLEMS, 
PART  2. 

Hearings— Sub  Comm  of  Comm  on  Government 
Operations-USH  of  Rep,  November  19,  1975  n  1- 
419.419p.  v 

Descriptors:  'North  Dakota,  'Water  quality, 
'Diversion  structures,  'Irrigation  systems,  Irriga- 
tion, Canada,  Rivers,  Desalination,  Wetlands, 
Wildlife,  Wildlife  habitats,  Environmental  effects, 
Hydroelectric  power,  Structures,  Canals,  Sprin- 
kler irrigation,  Irrigation  water,  Brackish  water. 
Salinity,  Treaties. 
Identifiers:  'Congressional  hearings. 

Various  governmental  agencies  participated  in  the 
hearing  conducted  by  the  Conservation,  Energy 
and  Natural  Resources  Subcommittee  on  the  en- 
vironmental and  economic  problems  associated 
with  the  Garrison  Diversion  Unit  irrigation  pro- 
ject. The  Council  on  Environmental  Quality 
recommended  that  new  construction  activities  be 
delayed  because  of  problems  pointed  out  in  the  en- 
vironmental impact  statement.  These  problems  in- 
clude adverse  impacts  on  water  quality  in  both  the 
United  States  and  Canada;  adverse  effects  on  wil- 
dlife habitats;  loss  of  agricultural  land  to  the  pro- 
ject; and  disruption  of  groundwater  supplies.  The 
Department  of  the  Interior  discussed  coal  develop- 
ment in  the  project  area  and  the  effects  on  Canada 
of  return  flows  from  the  project.  The  Fish  and  Wil- 
dlife Service  was  concerned  about  the  loss  of 
146,000  acres  of  wildlife  habitat  to  the  project.  The 
Environmental  Protection  Agency  said  the  major 
environmental  problems  were  with  use  of  the 
completed  project  rather  than  its  construction.  A 
major  concern  was  the  increase  in  the  salinity  of 
water  flows  into  Canada.  The  Department  of  State 
also  testified  on  the  Canadian  problem.  (Capehart- 
Florida) 
W77-04365 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6E— Water  Law  and  Institutions 


NAVIGABLE    WATER    OF    THE    STATE    OF 
ARIZONA;  WATER  QUALITY  STANDARDS. 

Environmental  Protection  Agency,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04366 


OIL  POLLUTION  PREVENTION. 

Environmental  Protection  Agency,  Washington, 

DC 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04367 


BUTADIENE      LIMITATIONS,      GUIDELINES 
AND  STANDARDS;  AMENDMENT. 

Environmental  Protection  Agency,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04368 


MARSHALL  FORD  DAM  AND  RESERVOIR, 
COLORADO  RIVER,  TEXAS;  REVISION  OF 
FLOOD  CONTROL  REGULATIONS. 

Department  of  Defense,  Washington,  D.C. 
Federal  Register,  Vol  41,  No  17,  p  8740,  Jan  26, 
1976.  1  p. 

Descriptors:  "Texas.  "Flood  control,  *Dams, 
♦Hydroelectric  plants,  "Reservoirs,  Federal 
government,  Administrative  agencies,  Floods, 
Flood  protection,  Structures,  Flow  control,  Water 
control,  Hydroelectric  power,  Engineering  struc- 
tures, Electric  power  production,  Water  levels, 
Water  utilization,  Multiple-purpose  projects,  Gag- 
ing stations,  Water  storage,  Reservoir  storage, 
Energy. 

Identifiers:  Energy  conservation,  Marshal  Ford 
Reservoir,  Administrative  regulations,  Colorado 
River(Tex). 

The  Corps  of  Engineers  is  proposing  the  revision 
of  regulations  for  the  use  of  flood  control  storage 
in  the  Marshall  Ford  Reservoir  on  the  Colorado 
River  in  Texas  and  for  the  operation  of  the 
Marshall  Ford  Dam  for  flood  control  purposes.  To 
better  assess  river  conditions,  stage  reporting  and 
coordination  will  be  required  from  the  Austin  and 
Bastrop  gaging  stations  in  addition  to  the  Colum- 
bia station.  Minimum  release  rates  from  the  pro- 
ject are  specified  so  as  to  obtain  more  hydroelec- 
tric power  benefit  from  the  system  without  com- 
promising its  flood  control  capability.  (Capehart- 
Florida) 
W77-04369 


BENZIDINE:  PROPOSED  TOXIC  POLLUTANT 
EFFLUENT  STANDARDS. 

Environmental  Protection  Agency,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04370 


FLOOD  CONTROL  REGULATIONS. 

Corps  of  Engineers,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-04371 


OCEAN  DUMPING;  PROPOSED  REVISION  OF 
REGULATIONS  AND  CRITERIA. 

Environmental  Protection  Agency,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04372 


NAVIGABLE      WATERS:      DISCHARGE      OF 
DREDGED  OR  FILL  MATERIAL. 

Environmental  Protection  Agency,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04373 


MINERAL  MINING  AND  PROCESSING  POINT 
SOURCE  CATEGORY:  APPLICATION  OF  EF- 
FLUENT LIMITATIONS  GUIDELINES  FOR  EX- 
ISTING SOURCES  FOR  PRETREATMENT 
STANDARDS  FOR  INCOMPATIBLE  POLLU- 
TANTS. 

Environmental  Protection  Agency,  Washington, 
D.C. 

For  primary  bibliographic  entry  see  Field  5G. 
W77 -04374 


ENVIRONMENTAL  PROTECTION  AGENCY: 
PETROLEUM  REFINING  POINT  SOURCE 
CATEGORY. 

Environmental   Protection  Agency,   Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04376 


ENVIRONMENTAL  PROTECTION  AGENCY: 
INORGANIC  CHEMICALS  MANUFACTURING 
POINT  SOURCE  CATEGORY. 

Environmental  Protection  Agency,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04377 
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STATE  V  AAMODT  (RESERVED  WATER 
RIGHTS  OF  PUEBLOS  SUPERIOR  TO  STATE 
APPROPRIATION  LAWS). 

537  F2d  1 102-20  (10th  Cir  1976).  19  p. 

Descriptors:  "Pueblo  water  rights,  "Judicial  deci- 
sions, "New  Mexico,  "Prior  appropriation, 
"Reservation  doctrine,  Water  law,  Legal  aspects, 
Federal  government,  State  governments,  Federal 
reservations,  Federal-state  water  rights  conflicts, 
Water  rights,  Appropriation,  Preferences(Water 
rights),  Priorities,  Unappropriated  water,  Indian 
reservations,  River  systems. 

Identifiers:  Indians,  Federal  guardianship,  Estop- 
Del. 

In  accordance  with  its  water  adjudication  statutes, 
the  state  of  New  mexico  brought  suit  for  deter- 
mination of  its  rights  to  the  use  of  water  of  a  cer- 
tain river  system.  The  state  named  all  persons 
claiming  water  rights  in  this  river  system,  includ- 
ing four  Pueblo  Indians  as  defendants.  The  United 
States  intervened  as  guardian  for  the  Pueblos. 
New  Mexico  and  the  private  parties  joined  as  de- 
fendants assert  that  the  rights  of  the  Pueblos  are 
governed  by  the  state  law  of  prior  appropriation. 
The  United  States  and  the  Indians  claim  that  the 
Indians  have  a  reserved  right  prior  to  that  of  all 
non-Indians  and  an  aboriginal  right  derived  from 
the  laws  of  Spain  and  Mexico  and  recognized  by 
the  United  States  in  an  1858  treaty.  The  court 
upheld  the  reserved  rights  doctrine  following  prior 
cases  which  held  that  the  federal  government  had 
the  power  to  reserve  waters  and  exempt  them 
from  appropriation  and  that  such  reservation  is  im- 
plied to  the  extent  needed  to  accomplish  the  pur- 
poses of  the  reservation.  Neither  the  1924  nor  the 
1933  Pueblo  Land  Act  can  estop  the  Pueblos  from 
claiming  reserved  water  rights  as  they  merely  took 
what  their  guardian  offered  and  released  nothing. 
Furthermore,  estoppel  does  not  run  against  the 
United  States  acting  in  its  capacity  as  a  trustee. 
The  language  of  the  1933  act  recognizes  in  the  In- 
dians a  prior  right  of  the  use  of  water  for  domestic, 
stockwater,  and  irrigation  purposes  unaffected  by 
New  Mexico  appropriation  laws.  The  court  re- 
jected a  balancing  approach  and  held  the  water 
rights  of  Pueblos  prior  to  all  non-Indians  whose 
land  ownership  was  recognized  pursuant  to  the 
1924  and  1933  acts.  (Moorhouse-Florida) 
W77-04378 


ASKEW  V  GAME  AND  FRESH  WATER  FISH 
COMMISSION  (POLLUTION  ABATEMENT  EF- 
FORTS HELD  CONSTITUTIONAL). 

336  So2d  556-60  (Fla  1976). 


Descriptors:  'Florida,  "1 
•Pollution  abatement,  Wildlife,  Aqi 
Aquatic  plants.  Weeds,  Water  hyac 
plants,  State  governments,  Administrative 
cies,  Courts,  Judicial  decisions  I^egal  re- 
Legal  aspects.  Control,  Governmental  intc 
tions.  Legislation,  Water  law,  Fish  and  wij 
Wildlife  management,  Permits. 
Identifiers:  "White  amur  fish,  Deer 
I.ake(Floridaj,  Florida  Department  of  N 
Resources,  Florida  Game  and  Fresh  Walei 
Commission,  Licenses,  Administrative  r 
tions. 

The  Florida  Department  of  Natural  Rcsour* 
traduced  the  White  Amur  fish  into  a  fresh 
lake  for  the  purpose  of  controlling  aquatic  \t 
Three  separate  Florida  statutes  authorized  si 
action.  The  Florida  Game  and  Fresh  Wale 
Commission  challenged  the  statutes  on  the  b 
Article  Four,  Section  9  of  the  Florida  Const 
which  gives  control  over  the  state's  anim 
fish  life  to  the  Commission.  The  trial  court  I 
and  declared  the  statutes  unconstitutional 
Florida  Supreme  Court  reversed  on  the  b: 
Article  Two,  Section  7  of  the  Florida  Const  j 
which  establishes  the  state's  policy  of  con 
tion  of  natural  resources  and  scenic  i| 
through  abatement  of  air  and  water  poll 
Declaring  the  statutes  unconstitutional  woul 
the  legislature  of  its  power  to  carry  out  the  ] 
ment  policy.  The  court  concluded  that,  in  «] 
ing  the  constitution,  every  section  should  ti 
sidered  in  order  to  give  the  constitution  effei 
harmonious  whole.  (Moorhouse-Florida) 
W77 -04379 


APPROPRIATION  AND  USE  OF  W 
(PERMITS  AND  LICENSES;  CONSTRL'< 
OF  WORKS). 

New  Mexico  Stat.  Ann.  sees  75-5-1  thru 
(1968),  as  amended,  (Supp.  1975). 

Descriptors:  "New  Mexico,  "Water  m 
ment( Applied),  "Permits,  "Prior  appropi 
"Legislation,  Water  permits,  Water  policy, 
rights,  Water  law,  Water  transfer,  Engu 
structures,  Measurement,  Flow  meters, 
propriated  water,  Water  sources,  Water 
tion.  Irrigation  ditches,  Irrigation  permits, 
rights,  State  governments,  Water  users, 
supply. 

New  Mexico  has  enacted  legislation  providi 
the  state  engineer  is  to  maintain  close  supe 
over  the  construction  of  all  works  built  for  I 
pose  of  making  beneficial  uses  of  waters, 
struction  permit  is  granted  only  after  public 
and  hearings  regarding  the  essential  facts  ol 
tended  appropriation.  Maximum  water  alio 
for  irrigation  purposes  are  based  upon  be 
use  in  accordance  with  good  agricultural  pr. 
In  addition,  the  state  highway  commissio 
lowed  advance  withdrawals  in  amounts  e 
five  times  the  annual  amount  actually  h< 
may  accrue  unused  water,  subject  to  forfe 
the  accrued  portion,  upon  the  transfer  of  it 
rights.  Subject  to  exceptions,  parties  fa 
make  full  or  partial  beneficial  usage  of  thei 
allocation  for  four  years  forfeit  unused  pc 
they  fail  to  make  beneficial  use  for  one  ye 
notice  of  possible  forfeiture  is  given.  Al 
state  engineer  must  be  advised  of  ii 
transfer  of  water  rights.  Ditch  owners  i 
required  to  install  devices  to  measure  the  a 
of  water  diverted.  Records  of  water  rights 
filed  with  the  county  clerk.  Finally,  deci; 
the  state  engineer  may  be  appealed  to  the 
court  of  the  county  in  which  the  appro 
point  is  situated.  (Josepher-Florida) 
W77-O4380 


WATER  RESERVOIRS. 

Okla  Stat  Ann,  tit  63,  sees  1-912  thru  1-914 
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WATER  RESOURCES  PLANNING— Field  6 
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ors:  'Oklahoma,  'Public  health, 
)irs,  'Environmental  sanitation,  Regula- 
ministrative  agencies,  Drainage  systems, 
:  wastes,  Industrial  wastes,  Sewage 
Cities,  Watersheds(Basins),  Waste 
Garbage  dumps,  Water  pollution 
Legislation,  Water  quality,  Mosquitoes, 
s:  'Malaria. 

a  has  enacted  legislation  authorizing  the 
rd  of  health  to  regulate  sanitation  control 
:rty  within  any  reservoir  or  reservoir 
basin  except  municipally-owned  reser- 
>rivate  reservoirs  not  open  to  public  use. 
illations  shall  include  provisions  for  the 
i  and  disposal  of  domestic  and  industrial 
rohibitions  on  the  dumping  of  garbage  or 
stes  within  any  reservoirs  or  basin,  and 
s  for  the  disposal  of  all  wastes  originating 
:  reservoir  or  basin.  Malaria  control  mea- 
II  be  taken  for  impounded  waters  in  con- 
with  the  state  department  of  health. 
:-Florida) 
1 


»MA    PLANNING    AND    RESOURCES 

Ann  tit  74,  sees  351(b)  thru  351(h)  (1976). 

rs:  'Oklahoma,  'Recreation  facilities, 
i  control,  'Administrative  agencies,  Con- 
ederal  government,  Streams,  Lakes, 
ub-surface  waters,  Parks,  Recreation, 
re.  Real  property,  Surface  waters,  Natu- 
rces,  Cities,  Land  resources,  Land 
:nt. 

has  enacted  legislation  empowering  the 
ind  Resources  Board  to  acquire  by  any 
1  to  maintain  and  operate  any  property 

for  the  proper  performance  of  the 
inction.  The  Board  may  cooperate  with 
le  state  and  with  the  Board  of  Agricul- 
iy  project.  The  Board  is  authorized  to 
with  the  federal  government  and  to  pro- 
e  federal  government  without  cost,  all 
;ments,  and  rights-of-way  necessary  for 
■uction  of  projects.  The  Board  is  also 

to  regulate  and  control  the  pollution  of 

and  subsurface  waters  in  and  flowing 
ie  state.  The  Board  has  administrative 
erall  state  parks,  lakes,  and  recreational 
has  the  power  to  acquire  land  for  state 
snuments,  or  recreational  purposes 
Florida) 


GENERAL   INTERPRETATION   AND 
rRATION  PROVISIONS). 

Code  Ann.  sees  1000  thru  1052  (West 


s:  'California,  'Administrative  agen- 
jcipal  water,  'Groundwater  resources, 
ocation(Policy),  Water  transfer,  Ad- 
s  decisions,  Water  supply  develop- 
:r,  Resources  development,  Resources, 
5>  Regulation,  Water  manage- 
ed),  Groundwater  availability,  Pump- 

the  California  Water  Code  presented 
otated  form  include:  (1)  title  to  water- 
r  beneficial  purposes;  (3)  rights  of  mu- 
P°rations  to  acquire  and  appropriate 

(4)  various  aspects  of  groundwater 
isage.This  last  is  dealt  with  in  several 
covering  cessation  or  reduction  in  ex- 
Jlenishment  by  use  of  alternate  supply, 
of  failure  to  pump  or  extract  the  full 

water  to  which  an  owner  of  water 
nulled.  Also  annotated  are  sections 
*  tne  investigative  powers  of  the  state 
board,  and  for  supervision  of  trial  dis- 
water  by  the  board.  (Josepher-Florida) 


PERMITS  FOR  USE  OF  PESTICLDES  IN  STATE 
WATERS. 

Conn.  Gen.  Stat.  Ann.  sec  19-300u  (Cum  Supp 

Descriptors:  'Connecticut,  'Legislation 

'Inorganic  pesticides,  'Fungicides,  'Herbicides' 
'Molluscicides,  Larvicides,  Agricultural  chemi- 
cals, Inhibitors,  Pest  control,  Plant  growth  regula- 
tors, Chemicals,  Permits,  Water  pollution  sources, 
Administrative  agencies. 

Connecticut  has  enacted  legislation  declaring  that 
sodium  fluoroacetate  is  an  unlawful  substance  for 
sale,  possession  or  use.  Sale  or  possession  by  any 
person  other  than  government  officers  and  spe- 
cially licensed  operators  with  permission  or  use 
without  special  authority  is  punishable  by  fine.  In- 
troduction of  any  chemical  into  state  waters 
without  permit  is  prohibited.  Any  permittee  in- 
troducing chemicals  remains  liable  for  any  result- 
ing damages.  Enforcement  is  the  duty  of  the  state 
health  department  and  environmental  protection 
department.  (Comer-Florida) 
W77-04384 


OGLE  V  TERMINAL  RAILROAD  ASSOCIA- 
TION OF  ST.  LOUIS  (FLOODING  DAMAGES 
FROM  RAILWAY'S  INADEQUATE  CULVERT 
OPENINGS). 

534  Sw2d  809-13  (Mo  Ct  App  1976).  5  p. 

Descriptors:  'Missouri,  'Culverts 

'Embankments,  'Rainfall-runoff  relationships,' 
'Railroads,  Flood  damage,  Damages,  Legal 
aspects,  Channels,  Rainfall,  Drains,  Drainage, 
Water,  Downstream,  Outlets,  Right-of-way,  Flow,' 
Floods,  Judicial  decisions,  Alteration  of  flow! 
Water-courses(Legal  aspects). 

Plaintiff  landowners  sought  damages  for  defen- 
dant railroad  company's  failure  to  comply  with 
minimum  statutory  requirements  pertaining  to 
construction  of  suitable  drainage  openings  in  the 
railroad's  roadbed.  The  defendant's  railroad  right- 
of-way  crossed  a  short  distance  down  river  from 
the  plaintiff's  home.  On  numerous  occasions  after 
heavy  rainfalls  the  water  had  backed  up  from  the 
culvert  and  flooded  plaintiffs'  home  causing 
damages.  Plaintiffs'  expert  witness  testified  that  in 
his  opinion  the  water  backed  up  because  the  cul- 
vert was  too  small  to  permit  the  flow  of  water 
through  the  embankment.  The  defendant  con- 
tended that  even  if  it  enlarged  the  culvert  it  would 
not  alleviate  the  flooding  since  the  entire  channel 
downstream  was  inadequate  to  carry  off  the  water 
coming  through  the  culvert;  thus,  defendants's 
duty  was  limited  to  passing  only  that  water 
through  the  embankment  which  could  be  carried 
off  by  the  watercourse  below.  The  Missouri  Court 
of  Appeals  held  that  the  inadequacy  of  a  water- 
course does  not  excuse  noncompliance  with  the 
statute.  The  court  reversed  the  circuit  court's 
judgement  for  the  defendant  and  directed  a  new 
trial  on  all  issues.  (Rieck-Florida) 
W77-04385 


WATER  RIGHTS  DETERMINATION  AND  AD- 
MINISTRATION ACT  OF  1969. 

Colo.  Rev.  Stat.  Ann.  sec.  37-92-101  thru  37-92-602 
(1973). 

Descriptors:  'Colorado,  'State  governments, 
'Water  resources,  'Groundwater  resources, 
Appropriation,  Groundwater,  Legal  aspects, 
Groundwater  availability.  Water  alloca- 
tion(Policy),  Water  policy,  Wells,  Aquifers 
Aquifer  management,  Water  law,  Drilling. 
Identifiers:  'Water  rights(Non-riparians). 

Colorado  has  enacted  legislation  providing 
methods  for  appropriation  of  groundwater.  Each 
diverter  must  establish  some  reasonable  means  of 
establishing  diversion.  Water  divisions,  with  dif- 
ferent division  engineers  for  each,  are  established 
One  water  judge  in  each  division  shall  have  exclu- 
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sive  jurisdiction  over  all  water  matters.  Provision 
is  also  made  for  appointment  of  water  referees 
and  procedures  for  the  administration  and  dis- 
tribution of  groundwater  rights  are  described  and 
enumerated.  Both  water  judges  and  referees  shall 
follow  the  detailed  procedures  of  the  article.  Pri- 
ority of  dates  shall  establish  the  priority  of  water 
rights.  Finally,  the  state  engineer  must  publish  all 
water  rights  ranked  in  priority.  Exemptions  in- 
clude designated  groundwater  basins.  (Frank- 
Flonda) 
W77-04386 


WHERE  CALIFORNIA  STANDS  ON  PLANNING 
FOR  ITS  COAST, 

California  Coastal  Zone  Conservation  Commis- 
sion, San  Francisco. 

For  primary  bibliographic  entry  see  Field  2L 
W77-04463 


AN        IN- 


COASTAL-ZONE        PLANNING 
TEGRATED  APPROACH, 

Nassau-Suffolk  Regional  Planning  Board,  N.Y 
For  primary  bibliographic  entry  see  Field  2L 
W77-04464 


THE  NORTH  CAROLINA  COASTAL  AREA 
MANAGEMENT  ACT  -  A  PROGRAM  OF 
STATE-LOCAL  GOVERNMENT  COOPERA- 
TIVE PLANNING  IN  THE  COASTAL  ZONE, 

North  Carolina  Dept.  of  Natural  and  Economic 

Resources,  Raleigh. 

For  primary  bibliographic  entry  see  Field  2L 

W77-04465 


COASTAL  ZONE  LEGISLATION:  LOUISIANA 
LANDMARKS,  LABYRINTHS  AND 

LOGROLLING, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L 

W77-04466 


'ADJACENT  STATES'   RESPONSIBILITIES  IN 
OUTER  CONTINENTAL  SHELF  ACTIVITIES, 

Virginia  Energy  Office,  Richmond. 

For  primary  bibliographic  entry  see  Field  5G 

W77-04489 


FLOOD  INSURANCE:  THE  LEGAL  TDDE  RISES 
AGAIN. 

Pennsylvania  State  Univ.,  University  Park.  Coll. 

of  Business  Administration. 

For  primary  bibliographic  entry  see  Field  6F 

W77-04563 


ENFORCEMENT  UNDER  THE  ILLINOIS  POL- 
LUTION LAW, 

Chicago  Univ.  Law  School,  111. 

For  primary  bibliographic  entry  see  Field  5G 

W77-04567 


6F.  Nonstructural  Alternatives 


OPTIMIZATION   MODEL   FOR   THE   DESIGN 
OF  URBAN  FLOOD-CONTROL  SYSTEMS, 

Texas  Univ.  at  Austin.  Center  for  Research  in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2E 

W77-04179 


THE  NATIONAL  FLOOD  INSURANCE  PRO- 
GRAM-A  MODEL  ORDINANCE  FOR  IMPLE- 
MENTATION OF  ITS  LAND  MANAGEMENT 
CRITERIA, 

Florida  Univ.,  Gainesville.  School  of  Law. 
F.  E.  Maloney,  and  D.  C.  Dambly. 
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Natural  Resources  Journal  (University  of  New 
Mexico  School  of  Law),  Vol  16,  p  665-736,  July 
1976.  SGo04-5-158-44. 

Descriptors:  insurance,  "Flood  damage, 
•Legislation,  *Flood  protection,  *Rivers  and  Har- 
bors Act,  Land  use,  Management,  Disasters, 
Hazards,  Hurricanes,  Model  studies,  "Land 
management. 

Identifiers:  'Flood  insurance,  "Land  use  manage- 
ment. 

As  background  for  a  better  understanding  of  the 
1973  Act  and  the  model  ordinance,  a  history  of  the 
development  of  the  National  Flood  Insurance  Pro- 
gram is  set  forth  in  part  one  of  this  article.  This  is 
followed  in  part  two  by  an  analysis  of  the  National 
Flood  Insurance  Program  in  its  present  form.  Part 
three  discusses  the  problem  of  whether  regulation 
under  the  Flood  Disaster  Protection  Act  and  im- 
plementing state  and  local  legislation  would  con- 
stitute a  'taking'  of  regulated  property  in  violation 
of  state  and  federal  constitutional  provisions 
against  such  takings.  Part  four  sets  forth  the  model 
ordinance  with  commentary  including  citation  of 
sources  from  which  the  various  provisions  of  the 
model  were  developed.  (NOAA) 
W77-04186 

CONNECTICUT  RIVER  BASIN,  SUPPLEMEN- 
TAL STUDY,  NEW  HAMPSHIRE,  VERMONT, 
MASS.  AND  CONN.  THE  RIVER'S  REACH. 
PHASE  II.  LAND  USE  CHANGES  IN  SELECTED 
FLOOD  PLAINS, 

Economic  Research  Service,  Broomall,  Pa. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-04205 


FLOOD  PLAIN  INFORMATION:  SAND  AND 
COTTONWOOD  CREEKS  AND  THE  LOWER 
KAWEAH  RIVER,  VISALIA,  CALIFORNIA. 

Army  Engineer  District,  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-04216 


SPECIAL  FLOOD  HAZARD  INFORMATION 
REPORT:  BETZ  ROAD  DITCH,  CITY  OF  BEL- 
LEVUE,  NEBRASKA. 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-04217 

SPECIAL  FLOOD  HAZARD  INFORMATION 
REPORT:  NORTH  FORK  BIG  NEMAHA  RIVER 
AND  TOWN  BRANCH,  TECUMSEH, 
NEBRASKA. 

Army  Engineer  District,  Kansas  City,  Kans. 
For  primary  bibliographic  entry  see  Field  4A. 

W77-04218 


SPECIAL  FLOOD  HAZARD  INFORMATION 
REPORT:  SOUTH  BRANCH  WEST  FORK  BIG 
BLUE  RIVER,  HASTINGS,  NEBRASKA. 

Army  Engineer  District,  Kansas  City,  Kans. 
For  primary  bibliographic  entry  see  Field  4A. 
W77 -04219 


SPECIAL  FLOOD  HAZARD  INFORMATION 
REPORT:  REPUBLICAN  RIVER  AND 
CROOKED  CREEK,  RED  CLOUD,  NEBRASKA. 

Army  Engineer  District,  Kansas  City,  Kans. 
For  primary  bibliographic  entry  see  Field  4A. 
W77  -04220 


FLOOD  PLAIN  INFORMATION:  MARICOPA 
COUNTY,  ARIZONA,  VOLUME  III,  SKUNK 
CREEK  REPORT. 

Army  Engineer  District,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  4A. 

W77-04210 


FLOOD  PLAIN  INFORMATION:  HOCKING 
RIVER,  ATHENS,  OHIO. 

Army  Engineer  District,  Huntington,  W.Va. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-042U 

FLOOD  PLAIN  INFORMATION:   LITTLE  AR- 
KANSAS     RIVER      AND      BLACK      KETTLE 
CREEK,  HALSTEAD,  KANSAS. 
Army  Engineer  District,  Tulsa,  Okla. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-04212 

FLOOD  PLAIN  INFORMATION:  NORTH 
PLATTE,  NEBRASKA;  NORTH  PLATTE  RIVER 
AND  SOUTH  PLATTE  RIVER. 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-04213 

FLOOD  PLAIN  INFORMATION:  SIOUX  CITY, 
IOWA,  VOLUME  I,  PERRY  CREEK, 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-042I4 

FLOOD  PLAIN  INFORMATION:  STEAMBOAT 
CREEK  AND  TRIBUTARIES,  STEAMBOAT 
AND  PLEASANT  VALLEYS,  NEVADA. 

Army  Engineer  District,  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  4A. 

W77-04215 


THE  FLOOD  PLAIN  ZONING  EXPERIENCE  IN 
THE  GREAT  LAKE  STATES, 

Florida  Univ.,  Gainesville.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W77-04364 

FLOOD  CONTROL  REGULATIONS. 

Corps  of  Engineers,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-04371 

FLOOD  INSURANCE:  THE  LEGAL  TIDE  RISES 
AGAIN. 

Pennsylvania  State  Univ.,  University  Park.  Coll. 

of  Business  Administration. 

B.  L.  Myers. 

Center  for  the  Study  of  Environmental  Policy, 

Working  Paper  No.  24,  January  1976.  12  p.  9  ref. 

Descriptors:  ""Legislation,  *Flood  plain  insurance, 
"Flood  plain  zoning,  "Legal  aspects,  "Land  use, 
*Non-structural  alternatives,  Riparian  land,  Flood 
protection.  Watershed  management.  Zoning,  In- 
surance, Institutional  constraints,  Local  govern- 
ments, Federal  government,  Governmental  inter- 
relations, Building  codes. 

Identifiers:  "National  Flood  Insurance,  "Flood 
Disaster  Protection  Act. 

Two  pieces  of  federal  legislation  aimed  at  provid- 
ing insurance  to  protect  against  flood  damages  are 
reviewed  in  terms  of  their  provisions  and  legal  im- 
plications: the  National  Flood  Insurance  Act  of 
1968  and  the  Flood  Disaster  Protection  Act  of 
1973.  Under  the  legislation,  a  property  owner  has 
no  right  to  purchase  flood  insurance  unless  he  can 
persuade  his  local  government  to  meet  initial  land 
use  and  control  requirements  stipulated  by  the 
1 973  amendment.  Moreover,  he  cannot  continue  to 
hold  such  insurance  unless  the  local  government 
enacts  relatively  strong  regulations  in  the  100- year 
flood  plain  area.  These  and  other  legal  implica- 
tions, have  provided  impetus  for  numerous  con- 
gressional bills  aimed  at  modifying  the  stringent 
flood  insurance  regulations.  It  is  recommended 


that  the  coercive  force  of  the  1973  amendnr 
not  be  destroyed,  but  that  they  should  be  r 
more  effective  by  banishing  federal  and  rel 
monies  from  entire  communities  that  reject 
control  programs  If  voters  who  were  not  at 
sarily  residents  of  flood  plains  were  to  be  advi 
ly  affected  by  the  decisions  made  by  their 
governments,  virtually  all  communities  » 
adopt  such  regulations.  This  would  make  floe 
surance  available  everywhere,  with  local  go 
ment  in  charge  and  the  federal  government!* 
only  an  initial  role  (Harris-WisconsinJ 
W77-04563 

6G.  Ecologic  Impact  Of 
Water  Development 

POLLUTION    ABATEMENT    AND    REGIC 
WELFARE:      A      CONTROL      THEORY 
PROACH, 

State  Univ.  of  New  York  at  Binghamton. 
M.  Chatterji,  and  F.  Moulaert. 
Tijdschrift  voor  Economie  en  Management 
21,  No.  2,  p  201-224,  1976.  1  tab..  12ref. 

Descriptors:  "Mathematical  models,  "Pol 
abatement,  "Regional  development,  Mode 
dies,  Optimum  development  plans,  Equity 
gional  economics,  Social  aspects,  Input-* 
analysis,  Industrial  production,  Demand. 
Identifiers:  "Control  theory,  Regional  welfar 

Optima]  control  theory  is  applied  to  the  qu 
of  how  to  compensate  for  pollution  caused 
area  by  the  production  of  inputs  for  consul 
in  another.  A  generalized  model  is  develoi 
determine  the  amount  of  the  final  demand 
tional  and  regional  goods,  and  the  let 
tolerance  of  pollution  in  each  region  such  tl 
welfare  of  all  the  regions  of  the  planning  pe 
maximized  subject  to  the  technological  path 
production  variables,  population  growtl 
migration,  and  other  restrictions.  The  mods 
tains  both  abatement  and  relocation  strateg 
pollution  control.  Because  it  is  an  input- 
model,  it  can  take  the  productive  and  the  & 
cal  system  through  an  infinite  number  of 
reactions,  and  it  also  integrates  the  demog 
and  employment  variables.  The  policy  va 
suggested  can  be  controlled  directly  and  ind 
both  in  a  free  as  well  as  in  a  socialist  ecc 
Diffusion  of  pollution  between  regions  w 
taken  into  account,  a  multi-regional  rather 
more  realistic  interregional  framework  is 
and  the  constancy  of  the  input  coefficients  s 
old  primary  input  were  assumed.  Employir 
trol  theory  makes  the  situation  more  re 
(Luedtke-Wisconsin) 
W77-04169 

STATE      OF      OREGON      COASTAL 
MANAGEMENT      PROGRAM,      DRAFT 
VIRONMENTAL  IMPACT  STATEMENT, 

National  Oceanic  and  Atmospheric  Adm 

tion,    Rockville,    Md.    Office    of    Coastal 

Management. 

February  27,  1976.  285  p,  6  fig,  10  tab,  7  ref. 

Descriptors:  "Oregon,  "Resources  develo 
"Land  use,  "Environmental  effects,  "Basel 
dies,  "Water  pollution  effects,  "Quality  i 
Water  resources,  Coasts,  Beaches,  Shore 
lands,  Geomorphology,  Climate,  Economic 
Identifiers:  "Coastal  Zone  manaf 
"Environmental  impact. 

This  environmental  impact  statement  f 
descriptions  of  the  Federal  and  Oregon 
management  programs  along  with  descnp 
the  environment  affected.  It  examines  the  r 
ship  of  the  proposed  action  to  land  use  plai 
cies  and  controls  for  the  area  and  the  prob. 
pact  on  the  environment.  Alternatives 
amined  for  assessment.  Probable  adverse* 
mental  effects  which  cannot  be  avoided 
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Moderation  is  given  to  the  relationship 
local  short-term  uses  and  the  main- 
ind  enhancement  of  long-term  productivi- 
ocable  or  irretrievable  commitments  of 
>  that  would  be  involved  are  identified. 


<4 


ED  FEDERAL  APPROVAL  OF  THE 
L  ZONE  MANAGEMENT  PROGRAM 
VST  SEGMENT,  STATE  OF  MAINE, 
ENVIRONMENTAL   IMPACT   STATE- 

Oceanic  and  Atmospheric  Administra- 

:kville,    Md.    Office    of   Coastal   Zone 

ient. 

75.  1 13  p,  6  fig,  4  tab,  9ref,  4  append. 

rs:  *Maine,  *Resources  development, 
:,  *Environmental  effects,  *Baseline  stu- 
uer  pollution  effects,  *Quality  control, 
;ources,  Coasts,  Beaches,  Shores,  Wet- 
amorphology,  Climate,  Economics. 

•Coastal       Zone        management, 
nental  impact. 

ironmental  impact  statement  presents 
ns  of  the  Federal  and  Maine  coastal 
:nt  programs  along  with  descriptions  of 
mmental  affected.  It  examines  the  rela- 
f  the  proposed  action  to  land  use  plans, 
id  controls  for  the  area  and  the  probable 
the  environment.  Alternatives  are  ex- 
r  assessment.  Probable  adverse  environ- 
Eects  which  cannot  be  avoided  are  set 
isideration  is  given  to  the  relationship 
local  short-term  uses  and  the  main- 
id  enhancement  of  long-term  productivi- 
cable  or  irretrievable  commitments  of 
that  would  be  involved  are  identified. 


1IA  BASIN:  GEOLOGIC  PROCESSES 
VIEWORK, 

State  Univ.,  Baton  Rouge.  Center  for 

esources. 

y  bibliographic  entry  see  Field  2L. 


MENTAL  ASSESSMENT  OF  THE 
CONTINENTAL  SHELF.  VOLUME  1 
L  INVESTIGATORS'  REPORTS 
VE  1976. 

)ceanic  and  Atmospheric  Administra- 
der,    Colo.    Environmental    Research 

1976,  962  p. 

'Alaska,        *Baseline       studies, 
i    development,    *Environmental    ef- 
>ntinental    Shelf,     *Marine    biology, 
ife.   Coasts,   Marine   fish,    Plankton 
ae,  Benthos. 

•Outer  Continental   Shelf,    *Coastal 
ie  birds. 

ie  contains  the  quarterly  reports  of 
idies  on  the  environmental  effects  of 
ment  of  resources  on  the  Alaska  con- 
f-  Baseline  studies  encompass  the 
nmals  birds,  fish,  plankton,  benthos 
Jiota.  (NOAA) 


IENTAL  ASSESSMENT  OF  THE 
CONTINENTAL  SHELF.  VOLUME  2 
VE  1I9N^ESTIGATORS'       REPORTS 

:eanic  and  Atmospheric  Administra- 
tor,   Colo.    Environmental    Research 


976,  898  p. 


Descriptors:  *Alaska,  *Baseline  studies, 
•Environmental  effects,  *Water  pollution  effects 
Resources  development,  *Pollution  effects  *Oil 
pollution,  *Oil  spills,  *Toxicity,  Ice,  Data 
processing,  Chemistry,  Microbiology,  Marine 
biology. 

Identifiers:  *Outer  continental  shelf,  Physical 
oceanography,  Petroleum  hydrocarbons,  Trace 
metals. 

This  volume  contains  the  quarterly  reports  of 
baseline  studies  on  the  environmental  effects  of 
the  development  of  resources  on  the  Alaska  con- 
tinental shelf.  Baseline  studies  encompass  pollu- 
tion effects,  chemistry  and  microbiology,  physical 
oceanography  geology,  ice  and  data  management. 
(NOAA) 
W77-04201 


SYMPOSIUM,  THE  FUTURE  OF  CHESAPEAKE 
BAY. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  457, 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche! 
Held  at  Arlington,  Virginia,  Thursday,  April  15, 
1976,  American  Water  Resources  Association, 
National  Capital  Section,  Washington,  DC 
(1976),  130  p.  Sponsored  by  National  Wildlife 
Federation  and  Wildlife  Management  Institute. 

Descriptors:  *Chesapeake  Bay,  Ecology,  *  Water 
pollution,  Maryland,  Virginia,  *Channel  improve- 
ment, Ships,  *Ports,  Navigation,  *Beach  erosion, 
•Wetlands,  Ecosystems,  *Ecological  distribution,' 
Salinity,  Sedimentation,  Erosion  control  *Water 
quality,  Oil  spills,  Oil  pollution. 
Identifiers:  *Baltimore  port  area(Md). 

Contents  (technical  articles):  The  Dynamics  of 
Chesapeake  Bay,  by  Donald  W.  Pritchard;  Chan- 
nelization and  Shipping,  by  Robert  S.  McGarry 
Ports.  Baltimore  in  Particular,  by  Walter  C.  Boyer 
Shore  Erosion  and  Wetlands,  by  Paul  W.  McKee, 
Pollution,  by  Eugene  T.  Jensen;  and  Ecology,  by 
L.  Eugene  Cronin. 
W77-04203 


PROCESS     AND     ENVIRONMENTAL 
TECHNOLOGY  FOR  PRODUCING  SNG  AND 

For  primary  bibliographic  entry  see  Field  3E 
W77-04204 


WATER  POLLUTION  CONTROL  ACT  OF  1972 
REGIONAL  IMPACTS,  MERRIMACK-NASHUA 
RIVER  BASIN. 

Abt  Associates,  Inc.,  Cambridge,  Mass. 
For  primary  bibliographic  entry  see  Field  5G 
W77-04310 


THE  COAST:  WHERE  ENERGY  MEETS  THE 
ENVIRONMENT, 

San  Diego  Univ.,  Calif.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E 
W77-04351 


PROTECTION  AND  CONTROL  OF  THE  SALT 
WATER  SHORE  AREA, 

Rhode     Island     Statewide     Planning     Program, 

Providence. 

For  primary  bibliographic  entry  see  Field  6E 

W77-04361 


POWER  PLANT  SITING:  CAUGHT  BETWEEN 
ENERGY  CRISIS  AND  ENVIRONMENTAL 
CONCERN, 

Florida  Univ.,  Gainesville.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E 
W77-04363 
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FACTORS     AFFECTING     FOREST     PRODUC- 
TION ON  ORGANIC  SOILS, 

North   Carolina   State   Univ.,   Raleigh.   Dept    of 

Forestry. 

For  primary  bibliographic  entry  see  Field  4A 

W77-04387 


THE  PRESENT  AND  FUTURE  OF  COASTS. 

Coastal  Society,  Bethesda,  Md. 

For  primary  bibliographic  entry  see  Field  2L 

W77-04462 


EXPLORATION  AND  PETROLEUM  DEVELOP- 
MENT OF  THE  U.S.  OUTER  CONTINENTAL 
SHELF:  A  MOVE  TOWARD  SELF-SUFFICIEN- 

H.  R.  Hirsch. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 

of  the  First  Annual  Conference  of  the  Coastal 

Society,  held  at  Arlington,  VA,  November  1975.  p 

62-67. 

Descriptors:  Economics,  *Resources  develop- 
ment, *Natural  gas,  *Oil  industry,  Natural 
resources,  Water  quality  control,  Planning 
•Exploration. 

Identifiers:  *Outer  Continental  Shelf,  *Offshore 
exploration,  *Coastal  zone  management,  *Energy 
sources,  Environmental  protection. 

'U.S.  Offshore  Oil:  Plans,  Policies,  Problems'  in- 
corporates two  of  the  most  important  issues  of  the 
1970's:   energy  and  environment.   Not  only  are 
these   issues   important   they   are   controversial, 
emotional  and  sometimes  personal  because  they 
directly  affect  our  life  styles.  On  the  environmen- 
tal side,  we  want  clear  air,  clean  water,  and  un- 
spoiled ground.    On   the   energy   side,   we   want 
adequate  amounts  of  gasoline,  fuel  oil,  natural  gas, 
and  the  myriad  of  other  products  derived  directly 
or  indirectly  from  petroleum,  and  we  want  these 
things  at  low  cost.  In  sort,  we  want  the  things  that 
cheap  energy  can  provide,  like  economic  laws  of 
supply  and  demand.  The  natural-gas  industry  is  a 
prime  example  of  how  these  various  desires  have 
combined  to  create  serious  problems  for  a  large 
segment    of    the    population.    Rapid    strides    in 
offshore  development  have  got  to  be  made  and  the 
petroleum  industry  has  the  technical  expertise  to 
undertake  that  task  immediately.  The  industry  is 
ready,   willing,   and  able  to  risk  large  sums  of 
money  in  offshore  exploration  and  development 
but  the  price  structure  must  be  such  that  sufficient 
capital  is  available  to  make  the  large  investments 
required.  (See  also  W77-04462)  (Sinha-OEIS) 
W77-04468 


WE 


FLORIDA'S    EXPERIENCE    -   THE    WAY 
WERE  -  AND  SHOULDN'T  HAVE  BEEN, 

Florida  Audubon  Society,  Maitland. 

For  primary  bibliographic  entry  see  Field  5G 

W77-04469 


ECOLIBRIUM,  A  BALANCE  BETWEEN 
ECONOMY  AND  ECOLOGY, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Washington,  DC.  Office  of  the  Administra- 
tor. 

A.  Spilhaus. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 
of  the  First  Annual  Conference  of  the  Coastal 
Society,  held  at  Arlington,  VA,  November  1975.  p 
79-87. 

Descriptors:  Coasts,  *Ecology,  *Economy,  Land 
use,  'Management,  Resources  development. 
Identifiers:  *Coastal  zone  management. 

The  ends  of  coastal-zone  management  are  to  mul- 
tiply the  uses  people  have  this  unique  zone  of  the 
earth  that  we  all  love  so  much.  That  end  is  an  ex- 
cellent one,  but  let's  not  get  carried  away  with 
public  versus  private  ownership.  Management  of 
land  can  be  earned  out  without  raising  this  spector 
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of  ownership.  As  we  have  seen  on  certain  parks 
and  on  certain  islands,  this  is  a  sure  way  to  destroy 
things.  Again,  the  people  in  charge  have  a  charter 
to  make  lands  available  to  the  public-a  very  good 
thing--  and  at  the  same  time  to  conserve  the  same 
lands  from  the  degradations  of  the  public.  This  is  a 
pretty  neat  balance  of  ownership  and  responsibili- 
ty. You  use  certain  parts  of  your  land  for  people 
and  protect  other  parts  from  them.  People,  after 
all,  when  they  crowd  together  are  in  excess  and  a 
pollutant  by  definition  is  something  which  by  its 
excess  inhibits  the  quality  of  life.  If  we  accept  this 
by  his  very  numbers  he  does  indeed  destroy  or 
harm  another  man's  living.  (See  also  W77-04462) 
(Sinha-OEIS) 
W77  -04470 

COASTAL  ENVIRONMENTAL  IMPACT  AS- 
SESSMENT: LESSONS  FROM  OIL  SPILLS, 

Univc   sity  of  Southern  California,  Los  Angeles. 

Allan  Hancock  Foundation. 

D.  Straughan. 

In.  The  Present  and  Future  of  Coasts,  Proceedings 

of  the  First  Annual  Conference  of  the  Coastal 

Society,  held  at  Arlington,  VA,  November  1975.  p 

116-123. 

Descriptors:  "Oil  spills,  "Baseline  studies, 
♦Environmental  effects,  Coasts,  Resources 
development. 

Identifiers:  "Outer  Continental  Shelf,  Environ- 
mental assessment. 

The  problems  of  environmental  assessment  are  in- 
itially discussed  on  a  broad  scale  to  illustrate  the 
need  for  a  multidisciplinary  approach.  The  empha- 
sis then  shifts  to  the  marine  science  aspect  of  the 
problem.  Based  on  experience  in  assessing  the  af- 
termath of  oil  spills  and  establishing  so-called 
'baselines',  a  problem  oriented  cause  and  effect  is 
pioposed.  This  should  provide  data  to  be  used  in  a 
predictive  capacity  for  future  assessments.  (See 
also  W77-04462)  (Sinha-OEIS) 
W77-04472 


may  result  in  future  adverse  effects  on  the  Bay  as 
a  food  resource.  (See  also  W77-04462)  (Sinha- 
OEIS) 

W77 -04473 

PEOPLE  AND  THE  SEA:  FUTURE  IMPACTS 
AND  OPPORTUNITIES, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies; 

and   Delaware   Univ.,   Newark.    Marine   Studies 

Complex. 

W.  S.  Gaither. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 

of  the  First  Annual  Conference  of  the  Coastal 

Society,  held  at  Arlington,  VA,  November  1975.  p. 

145-154. 

Descriptors:     "Resources     development,     Water 
resources,      "Environmental      effects,      Coasts, 
Governments,  Management,  Continental  Shelf. 
Identifiers:  "Outer         Continental         Shelf, 

"Environmental  impact,   "Offshore  exploitation, 
Coastal  zone  management. 

The  types  of  activities  now  taking  place  in  the 
coastal  zone,  on  the  continental  shelf,  and  in  the 
ocean  are  reviewed  and  predictions  of  other  activi- 
ties that  will  occur  before  the  year  200C  are  made. 
Five  alternative  methods  to  manage  offshore 
resources  in  a  unified  way  are  described  and 
discussed.  Strong  leadership  is  urged  at  the  na- 
tional level  to  establish  a  suitable  overall  manage- 
ment structure  to  handle  offshore  resources.  (See 
also  W77-04462)  (Sinha-OEIS) 
W77-04474 


THERMAL  POLLUTION  IN  THE  LOS  AN- 
GELES-LONG BEACH  HARBOR:  CON- 
SEQUENCES AND  ALTERNATIVES, 

University  of  Southern  California,  Los  Angeles. 

Allan  Hancock  Foundation.  , 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04476 


FARMERS  AND  FISHERMEN:  INTERACTION 
IN  THE  COASTAL  ZONE, 

Maryland  Univ.,  College  Park.  Cooperative  Ex- 
tension Service. 

D.  G.  Pitt,  B.  Sorter,  and  W.  J.  Bellows. 
In-  The  Present  and  Future  of  Coasts,  Proceedings 
of  the  First  Annual  Conference  of  the  Coastal 
Society,  held  at  Arlington,  VA,  November  1975.  p 
128-144,  Href. 

Descriptors:    "Water  pollution   sources,    "Water 
quality  control,  "Resources  development,  Water 
resources.  Coasts,  Farm  management,  Land  use, 
Public  health,  Fisheries,  Regulation. 
Identifiers:  Coastal  zone  management. 

The  effects  of  the  interactions  that  occur  between 
farmers  and  fishermen  in  the  coastal  zone  is  ex- 
amined. Data  for  this  study  were  obtained  by 
analyzing  many  of  the  limited  number  of  the 
secondary  source  documents  that  exist.  In  addi- 
tion, about  77  interviews  were  conducted  with  far- 
mers, fishermen,  and  state  and  county  agency  per- 
sonnel. In  examining  these  interactions  this  paper 
focuses  on:  (1 )  the  direct  and  indirect  effects  of  in- 
teractions between  farmers  and  fishermen,  (2)  ef- 
fects of  farmers  on  fishermen,  (3)  effects  of  fisher- 
men on  farmers,  (4)  characteristics  of  fishermen, 
and  (5)  effects  of  fishermen  on  fishermen.  The 
results  of  the  study  indicate  that:  Farmers  and 
fishermen  have  little  direct  effect  on  each  other. 
There  is  a  negligible  amount  of  conflict  between 
farmers  and  fishermen.  Fishermen  may  be  in- 
directly affected  by  agricultural  non-point  source 
pollution.  Farmers  may  be  adversely  affected  by 
government  imposed  water  quality  regulations 
designed,  in  part,  to  benefit  fishermen.  Fishermen 
tend  to  have  unique  personality  traits  that  result  in 
a  rather  short-term  perspective  concerning  their 
occupational  interactions.  Competition  for  the  Bay 
area  as  a  natural  resource  by  various  user  groups 


THE  WETLANDS  DILEMMA:  A  SOLUTION, 

New  Hampshire  Univ.,  Durham.  Inst,  of  Natural 

and  Environmental  Resources. 

J.  E.  Carroll. 

In:  The  Present  and  Future  of  Coasts,  Proceedings 

of  the  First  Annual  Conference  of  the  Coastal 

Society,  held  at  Arlington,  VA,  November,  1975. 

p.  177-181. 

Descriptors:  "Wetlands,  "Estuaries 

"Conservation,  Water  resources,  "Environmental 
control.  Coasts,  Marsh  management. 
Identifiers:  Coastal  zone  management,  Resources 
management,  Private  ownership,  Subsidies. 

If  we  are  dealing  with  social  values  collectively  ac- 
crued from  privately  or  individually  owned  pro- 
perty, then  perhaps  we  should  remedy  this  in- 
justi  e  and  preserve  the  wetlands  by  the  use  of  a 
new  social  valuation  approach,  and  institutionalize 
this  approach  under  some  type  of  'soil  bank'  style 
plan  or  estuarine  conservation  district  type  of 
system  similar  in  philosophy  and  thrust  to  the 
highly  successful  Soil  Conservation  District 
system  in  effect  for  our  farmlands.  It  is  perhaps 
about  time  that  society,  being  the  recipient  of  the 
value,  pay  the  marshland  owner  to  sacrifice  his 
right  to  earn  a  profit  by  destroying  or  otherwise  al- 
tering the  integrity  of  the  marsh.  To  accomplish 
this  task  the  author  proposes:  a  qualified  institu- 
tion first  designate  and  map  those  marshes  which 
are  in  a  relatively  natural  ecologically  healthy 
state;  the  owners  of  the  mapped  marshes  would  be 
determined  and  they  would  then  be  subsidized  for 
keeping  the  wetland  in  its  natural  state;  and  the 
subsidy  could  take  one  of  several  forms  such  as 
reduction  in  property  tax,  cancellation  of  property 
tax,  or  a  direct  cash  subsidy.  (See  also  W77-04462) 
(Sinha-OEIS) 
W77-04477 


IN  INTENSIVE  BIOMETRIC  INTER 
SURVEY  (PROJECT  IBISj.  A  SALT  I 
MONITORING  STUDY, 

American     Univ.,     Washington,     D.C. 
Science  Program.  J 

For  primary  bibliographic  entry  see  Field  2 
W77-04478 


THE  ROLE  OF  PUBLIC  PARTICIPAT 
COASTAL  ZONE  MANAGEMENT:  AN  t 
MENT  OF  THE  ATTITUDES  OF  REL 
INTEREST  GROUP  LEADERS  TOWARI 

'72, 

Texas  A  and  M  Univ.,  College  Station.  : 

Political  Science. 

For  primary  bibliographic  entry  see  Field  < 

W77-04479 

COASTAL  LANDFORMS  AND  SCENIC 

SIS:  A  REVIEW,  . 

State  Univ.  of  New  York  Coll.  of  Envin 

Science  and  Forestry,  Syracuse.  School 

scape  Architecture. 

For  primary  bibliographic  entry  see  Field  i 

W77-04480 

FOCUSING   ON    VISUAL   QUALITY   ( 
COASTAL  ZONE, 

Suite  Univ.  of  New  York  Coll.  of  Envir 
Science  and  Forestry,  Syracuse.  School 
scape  Architecture. 
For  primary  bibliographic  entry  see  Field 

W77-04481 

ONSHORE        POLICY        RESEARCH 
OFFSHORE  OIL:  A  BRITISH  PERSPEC 

Cook  Coll.,  New  Brunswick,  N.  J.  Envu 

Resources. 

J.  K.  Mitchell. 

In:  The  Present  and  Future  of  Coasts,  Pr 

of  the  First  Annual  Conference  of  th 

Society,  held  at  Arlington,  VA,  Novemb 

241-246,  16ref. 

Descriptors:  "Quality  control,  1 
development,  "Oil  industry,  "Enviroru 
fects,  "Baseline  studies,  United  State; 
Social  values,  Economics. 
Identifiers:  "Outer  Continental  Shelf, 
zone  management,  Scotland,  Offshore 

gy- 

There  are  wide  difference  between  | 
economic  and  governmental  structure: 
land  and  the  United  States.  Neverthles: 
tain  that  many  of  the  Scottish  resea 
would  be  equally  valid  subjects  for  in; 
on  this  side  of  the  Atlantic  Ocean.  If  oi 
the  east  coast,  initial  discoveries  will  p 
made  within  the  next  2  to  3  years,  an 
producing  wells  will  be  in  operation  b< 
We  now  need  to  know  what  alternative 
onshore  social  and  physical  impact  are  1 
under  different  sets  of  assumptions  abo 
of  wells,  levels  of  production,  onshore 
controls,  public  opinion  and  other  factoi 
adequate  data  on  existing  socio-econo 
tions;  likely  patterns  of  human  respoi 
prospect  of  an  oil  industry;  and  recogn 
strategies  for  coping  with  onshore  in 
potential  benefits  of  this  new-found  r< 
apt  to  be  outweighed  by  its  delete 
sequences  for  an  unprepared  society 
W77 -04462)  (Sinha-OEIS) 
W77-04484 


ASSESSING  THE  VISUAL  QUALIT1 
COASTAL  ZONE, 

State  Univ.  of  New  York  Coll.  of  Em 

Science  and  Forestry,  Syracuse.  Scho 

scape  Architecture. 

For  primary  bibliographic  entry  see  Fie 

W77-04485 
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WATER  RESOURCES  PLANNING— Field  6 
Ecologic  Impact  Of  Water  Development— Group  6G 


■ 


ION  IN  LAND  USE  DECISION  MAK- 

ition  Services,  Hamden,  Conn, 
ry  bibliographic  entry  see  Field  6B. 
6 


its    on    food    and    energy 
:es  in  the  coastal  zone, 

'ower  Commission,   Washington,   D  C 

inergy  Systems. 

ry  bibliographic  entry  see  Field  2L. 


NG  TO  THE  REAR:  A  STRATEGY  OF 

ZONE  MANAGEMENT  ON  EROD- 

RELINES    (PRELIMINARY    DISCUS- 

y  bibliographic  entry  see  Field  2L. 


IT  STATES'   RESPONSIBILITIES  IN 
DNTINENTAL  SHELF  ACTIVITIES 

lergy  Office,  Richmond. 

y  bibliographic  entry  see  Field  5G. 


LND  COST  ANALYSIS  OF  TRANS- 
SOUTHERN  CALIFORNIA  OUTER 
1TAL  SHELF  OIL. 

and  Hamilton  Inc.,  Bethesda,  Md. 
f  bibliographic  entry  see  Field  5G. 


:al  modeling  in  a  resource 
1ent  framework, 

or  the  Future,  Inc.,  Washington,  D.C 
dings  of  a  Symposium  sponsored  by 
il  Oceanic  and  Atmospheric  Adminis- 
Resources  for  the  Future.  Published  by 
or  the  Future,  Inc.,  Washington,  D  C 
*FF  Working  Paper  QE-1,  394  p,  212 
issell,  Ed.  $6.00. 

:  'Water  quality  control,  *Water 
♦Management,  'Simulation  analysis, 
lies,  'Ecology,  'Aquatic  environment, 
s,  'Environmental  control,  Lakes 
toplankton,  Pollutants,  Fisheries,  Ef- 
)logy,  Social  aspects,  Equations,  Deci- 
,  Systems  analysis. 
'Ecological  models,  Interdisciplinary 

!  and  the  symposium  on  which  it  is 
out  of  Resources  for  the  Future's  in- 
vement  as  a  consultant  to  the  Marine 
Analysis  (MESA)  program  manage- 
the  National  Oceanic  and  Atmospher- 
t  was  proposed  that  an  examination  of 
the-art  in  aquatic  ecological  modeling 

management  context  would  be  useful 
A  staff,  and  this  volume  is  the  result 
dy .The  book  is  introduced  by  a  paper 
e  development  of  water  quality  and 
ystem  models  and  their  use  for 
inagement  purposes;  a  conceptual 
or  analyzing  regional  environmental 
igement  problems  is  presented  along 
on  and  optimization  approaches  that 
■a  for  ranking  alternative  strategies, 
ved  by  papers  containing  the  follow- 
"i  S^erSU(1)  CLEANER,  the  Lake 
■i,  (2)  CLEAN,  the  aquatic  model  of 

Deciduous  Forest  Biome;  (3)  the 
uary;  (4)  mathematical  models  of  the 
(5)  phytoplankton  models  and 
n  problems;  (6)  fish  population 
tishenes  and  ecological  models  in 
ource  management;  and  (8)  the 
ot  large-scale  environmental  model- 
finally,  the  volume  is  concluded  with 
n  summarizes  the  symposium-  con- 
esent  problems  and  future  prospects 


of  ecological  modeling.  Specific  recommendations 
for  exosystem  modeling  in  a  resource  management 
context  are  given,  and  an  edited  discussion  trans- 
cript is  presented.  See  W77-04503)  (bb(Bell-Cor- 
nell) 
W77-04493 


ECOLOGICAL  MODELING  IN  A  RESOURCE 
MANAGEMENT  FRAMEWORK:  AN  IN- 
TRODUCTION, 

Resources  For  the  Future,  Inc.,  Washington,  D.C 
Quality  of  the  Environment  Program 
W.  O.  Spofford,  Jr. 

In:  Ecological  Modeling  in  a  Resource  Manage- 
ment Framework  (Ed.  by  Clifford  S.  Russell),  p 
13-48,  Resources  for  the  Future,  Inc.,  Washing- 
ton, D.C,  July  1975.  3  fig,  30  ref. 

Descriptors:  'Water  resources,  'Water  quality 
control,  'Ecology,  'Management,  Linear  pro- 
gramming, Optimization,  Simulation  analysis  Re- 
gional analysis,  Algorithms,  Economics,  Equa- 
tions, Systems  analysis,  Environmental  control. 
Identifiers:  'Ecological  models,  Residual  Non- 
linear programming,  Public  policy,  Equilibrium 
approach. 

The  problem  of  resource  management  requires  in- 
tervention by  public  decision  making  bodies.  The 
history  of  the  development  of  water  quality  and 
ecological  system  models  is  sketched  and  the  use 
of  such  models  for  purposes  of  resource  manage- 
ment is  described  in  general  terms.  A  distinction  is 
made  between  environmental  models  and  manage- 
ment models.  Presented  is  a  conceptual 
framework  for  analyzing  regional  environmental 
quality  management  problems.  Simulation  and  op- 
timization approaches  that  could  be  used  for  rank- 
ing alternative  management  strategies  are 
discussed.  Considered  is  the  use  of  optimization 
models  for  selecting  management  strategies  yield- 
ing the  maximum  economic  benefit.  It  is  shown 
how  nonlinear  ecosystem  models  can  be  included 
with  these  management  models  using  the 
environmental  response  matrix.'  The  discussion 
is  based  upon  deterministic  analyses  of  both 
economic  and  environmental  systems  and  employs 
the  equilibrium  approach  to  the  analysis  of 
ecosystems.  (See  also  W77-04493)  (Bell-Cornell) 
W77-04494 


CLEANER:  THE  LAKE  GEORGE  MODEL, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.Y    Fresh 
Water  Inst. 

R.  A.  Park,  D.  Scavia,  and  N.  L.  Clesceri 
In:  Ecological  Modeling  in  a  Resource  Manage- 
ment Framework  (Ed.  by  Clifford  S.  Russell)    p 
49-8 U  5esources  For  the  Future,  Inc.,  Washing- 
ton, D.C,  July  1975.  13  fig,  23  ref. 

Descriptors:      "Model      studies,      'Ecosystems 
Environment,  'Management,  'Lakes! 

Simulation  analysis,  'Water  quality,  Biology  Ef- 
fects, Phytoplankton,  Food  chains,  Zooplank'ton 
Systems  analysis,  'New  York. 
Identifiers:   'Lake  George(NY),  Transferability 
Environmental  impact. 


CLEANER,  an  ecosystem  model  based  on  the  In- 
ternational Biological  Program  model  CLEAN 
has  a  number  of  characteristics  useful  to  environ- 
mental management.  It  represented  functional 
physiologic  and  ecologic  relationships  for  major 
compartments  of  the  ecosystem,  with  disaggregra- 
tion  of  trophic  levels  appropriate  for  studying 
competition  among  dissimilar  forms.  It  exhibits 
good  calibration  and  has  few  data  requirements 
facilitating  transferability.  It  is  programmed  for 
use  in  interactive  mode  from  remote  terminals 
with  user-onented  output-including  transforma- 
tion of  biomass  values  to  turbidity,  scum  and 
taste  and  odor  indicators.  It  is  currently  imple- 
mented as  a  one-dimensional  model  without  physi- 
cal mixing  terms,  but  it  can  be  coupled  with  exist- 

^r8chAyKrr^ynamic   models-   As  a  research  tool, 
LLtANhK  can  be  used  to  test  hypotheses  con- 
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cerning  complex  ecosystem  linkages  and  to  guide 
data  collection.  As  a  management  tool,  it  can  be 
used  to  provide  scenarios  and  to  extract  bivariate 
relationships  between  pollutants  and  ecosystem 
effects.  The  model  can  be  utilized  by  citizen 
groups  as  an  educational  tool,  by  advisory  groups 
as  a  means  of  examining  environmental  trade-offs, 
and  by  regulatory  agencies  as  a  means  of  deter- 
mining sensitivities  and  evaluating  environmental 
impacts.  CLEANER  will  eventually  be  coupleo 
with  adjunct  models  that  predict  nutrient  loadings 
and  tourist  response,  permitting  simulation  of 
long-range  environmental,  social  and  economic 
impacts.  CLEANER  presently  consists  of  the  14 
equations  in  CLEAN  specific  to  the  pelagic  por- 
tions of  lakes.  (See  also  W77-04493)  (Bell-Cornell) 
W77-04495 


A  DISCUSSION  OF  CLEAN,  THE  AQUATIC 
MODEL  OF  THE  EASTERN  DECIDUOUS 
FOREST  BIOME, 

TetraTech,  Inc.,  Lafayette,  Calif 
C  W.  Chen. 

In:  Ecological  Modeling  in  a  Resource  Manage- 
ment Framework  (Ed.  by  Clifford  S.  Russell),  p 
83-101,  Resources  for  the  Future,  Inc.,  Washing- 
ton, D.C,  July  1975.  5  fig,  17  ref. 

Descriptors:  'Aquatic  environment,  'Model  stu- 
dies, 'Lakes,  'Ecosystems,  'Computer  models. 
Forests,  Biomes,  Research,  Evaluation,  Manage- 
ment, Watersheds(Basins),  Lake  Michigan,  Estua- 
ries, Systems  analysis,  Wastes,  'Water  quality 
control,  'Simulation  analysis. 
Identifiers:  Physical  processes,  Biological 
processes,  Chemical  processes,  Data  problems 
Sensitivity  analysis. 

The   paper  discussed   described  a   mathematical 
model  CLEAN,  a  computer  code  name  for  the 
Comprehensive      Lake      Ecosystem      Analyzer. 
Detailed  mathematical  formulations  of  the  model 
were  presented  elsewhere  (Bloomfield,  et  al,  1973, 
Park,  et  al,  1974).  In  the  paper,  general  discussions 
were  given  of  the  model's  functionality,  parame- 
ters included,  spatial  representation,  transferabili- 
ty, capability  for  input  perturbation,  and  output. 
Also  mentioned  was  how  the  model  could  be  used 
in  conjunction  with  a  watershed  model  for  the  per- 
formance of  population  and  waste  load  computa- 
tions. The  model  was  claimed  useful  both  as  a  tool 
for   ecosystem    research    and   as   an    evaluation 
methodology  for  environmental  management  of  a 
lake.  The  capability  for  interaction  between  users 
and  the  computer  model  was  emphasized.  Herein 
comments     are     made     regarding     the     model 
methodology,   spatial   representation,   adaptation 
problems  of  a  general  odel,  data  problems  of  a  new 
application,  and  sensitivity  analysis.  An  example 
is  used  in  each  case  to  illustrate  the  point  being 
made.  CLEAN,  as  the  authors  have  claimed,  does 
have  a  detailed  representation  for  the  complex 
biological    system    through    the    higher    trophic 
levels.    It   is   realistic   for   lakes   where    vertical 
stratification  of  temperature  and  plan  nurtrients 

Z%?°}  severe- (See  also  W77-04493)  (Bell-Cornell) 
W77-04496 


THE  DELAWARE  ESTUARY, 

Resources  for  the  Future,  Inc.,  Washington  D  C 
R.  A.  Kelly. 

In:  Ecological  Modeling  in  a  Resource  Manage- 
ment Framework  (Ed.  by  Clifford  S.  Russell),  p 
103-134,  Resources  for  the  Future,  Inc  ,  Washing- 
ton, D.C,  July  1975. 6  fig,  26  ref. 

Descriptors:  'Delaware  River.  Estuaries 
'Ecology.  'Environment,  'Management,  'Water 
quality  control,  'Simulation  analysis,  Regional 
analysis,  Tides,  Hydrology,  Downstream,  Advec- 
tion,  Streamflow,  Pollutants,  Standards,  Mathe- 
matical models,  Systems  analysis. 
Identifiers:  Biological  processes,  Residuals 
management  model. 
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Field  6-WATER  RESOURCES  PLANNING 

Group  6G— Ecologic  Impact  Of  Water  Development 


Although  the  level  of  understanding  of  ecological 
systems  is  still  very  low,  many  general  principles 
and  empirical  observations  of  various  systems 
allow  construction  of  relatively  realistic  simulators 
of  the  natural  world.  The  incorporation  of  these 
simulators  into  a  specific  management  framework 
then  allows  analysis  of  various  management  alter- 
natives to  achieve  desired  objectives.  This  paper  is 
concernred  with  the  development  of  an  ecological 
model  which  attempts  to  integrate  several  dif- 
ferent  aspects   of   water   quality    into   a    single 
framework  in  order  to  be  able  to  quatif y  the  rela- 
tive contribution  of  discharges  of  various  pollu- 
tants at  selected  points  to  violations  of  water  quali- 
ty standards  wherever  they  occur.  Described  is  the 
Delaware  Estuary  Model  to  be  imbedded  in  the  re- 
gional environmental  quality  management  model 
developed  at  Resources  for  the  Future.  It  is  an  1 1- 
compartment  ecological   model  for  each  of   22 
reaches  of  the  Delaware  Estuary.  The  complex 
tidal     hydrology     is     reduced     to     simple     net 
downstream  advection;  shown  also  are  results  cal- 
culated with  upstream  dispersion  taken  into  ac- 
count.   The    tradeoffs    between    reducing    the 
discharges  of  all  materials  and  reducing  only  the 
discharges  of  materials  which  are  contributing  to 
standards  violations  can  be  explicitly  evaluated. 
(See  also  W77-04493)  (Bell-Cornell) 
W77-04497 

APPLICATION  OF  MATHEMATICAL  MODELS 
TO  THE  STUDY,  MONITORING  AND 
MANAGEMENT  OF  THE  NORTH  SEA, 

Liege  Univ.  (Belgium). 
J.  C.  J.  Nihoul. 

In:  Ecological  Modeling  in  a  Resource  Manage- 
ment Framework  (Ed.  by  Clifford  S.  Russell),  p 
135-147,  Resources  for  the  Future,  Inc.,  Washing- 
ton, D.C.,  July  1975.  5  fig,  4  ref . 

Descriptors:  *  Environmental  control,  *Water  pol- 
lution control,  *Mathematical  models,  *Simulation 
analysis,  'Management,  Pollutants,  Ecology, 
Rivers,  Decision  making,  Discharge(Water), 
Systems  analysis,  Forecasting. 
Identifiers:  *North  Sea,  Ocean  outfalls,  Tidal 
model,  Surge  model. 


Mathematical  models  of  the  North  Sea  have  been 
developed  in  most  of  the  bordering  countries.  The 
develop  ment  of  computing  facilities  allowing  more 
ambitious  programs  has  facilitated  the  combining 
of  physical,  biological,  and  chemical  processes  in 
a  common,  general,  interdisciplinary  model  with 
the  purpose  of  understanding  the  North  Sea  en- 
vironment, predicting  its  evolution,  and  assisting 
in  its  management.  Herein,  models  of  the  North 
Sea  are  briefly  reviewed,  including  a  tidal  model 
and  a  storm  surge  model.  Discussed  is  procession 
from   a   general   mathematical   description   to   a 
tractable  mathematical  model  and  later  to  more 
limited   submodels.   Finally,  the  Southern  Bight 
Model  is  considered,  which  can  predict  the  disper- 
sion pattern  of  pollutants  both  in  the  water  column 
and  in  the  sediments.  By  evaluating  the  extent  of 
the  damage  produced  by  a  given  coastal  or  off- 
shore release,  the  model  can  thus  aoppreciate  the 
opportunity  of  authorizing  or  penalizing  dumpings 
in  the  sea  and  assist  management  decision  making. 
Hydrodynamicists  and  chemists  have  had  a  great 
deal  to  say  about  the  project  from  the  beginning, 
since,  for  example,  the  submodel  of  the  currents  in 
the  bight  is  a  highly  complicated  work  in  itself. 
(See  also  W77-04493)  (Bell-Cornell) 
W77-04498 

PHYTOPLANKTON  MODELS  AND  EUTROPHI- 
CATION  PROBLEMS, 

Manhattan  Coll.,  Bronx,  N.Y.  Environmental  En- 
gineering and  Science  Program. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04499 


FISH  POPULATION  MODELS:  POTENTIAL 
AND  ACTUAL  LINKS  TO  ECOLOGICAL 
MODELS,  .      „  _       ,     .    w 

National  Marine  Fisheries  Service,  Beaufort,  N. 
C.  Atlantic  Estuarinc  Fisheries  Center. 
W.  E.  Schaaf. 

In-  Ecological  Modeling  in  a  Resource  Manage- 
ment Framework,  (Ed.  by  Clifford  S.  Russell),  p 
21 1-239  Resources  for  the  Future,  Inc.,  Washing- 
ton, D.C.,  July  1975.  5  fig,  52  ref 

Descriptors:  'Fisheries,  'Fish  populations, 
'Ecology  'Mathematical  models,  'Water  pollu- 
tion control,  'Water  quality,  'Ecosystems 
Aquatic  environment,  Effects,  Environmental 
control,  Systems  analysis.  , 
Identifiers:  Residuals. 

Fish  population  dynamics  models,  characterized 
as  predator-prey  volterra  systems,  are  considered 
a     subset     of     more     general     compartmenta) 
ecosystem   models.    Both   types   of   models   are 
homogeneous,  in  the  sense  that  their  parameters 
do  not  reflect  environmental  variability;  they  are 
equilibrium  centered  and,  therefore,  have  limited 
usefulness  for  predicting  the  effects  of  perturba- 
tions  Fishery  models  are  shown  to  aid  ecologicaJ 
modeling  by  (1)  scaling  the  system  (i.e.,  providing 
a  minimum  rate  of  output  from  a  food  web),  and 
by  (2)  helping  to  specify  the  functional  nature  of 
feeding    links,    which    may    be    the    source    of 
ecosystem    stability    or    instability.    Ecologica 
theory  and  the  development  of  general  models  will 
have  an  impact  on  fishery  population  dynamics 
models  through  a  realization  of  a  more  holistic 
view,  that  the  dynamic  behavior  of  components 
(e.g.,  a  fishery)  is  determined  largely  by  the  struc- 
ture of  the  ecosystem  and  may  be  relatively  insen- 
sitive to  the  parameters  used  in  the  component 
model.  Both  fishery  biologists  and  systems  ecolo- 
gists  need  to  develop  a  broader  view  that  considers 
alternate  steady  slates.  Existing  ecosystem  models 
are  not  reliable  as  predictors  of  fish  populations 
and  existing  fisheries  models  are  not  tailored  to 
handle  pollution  problems;  the  need  exists  for 
better  linkage.  (See  also  W77-04493)  (Bell-Cornell) 
W77 -04500 

FISHERIES  AND  ECOLOGICAL  MODELS  IN 
FISHERIES  RESOURCE  MANAGEMENT, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg.    Dept.    of    Fisheries    and    Wildlife 
Sciences. 
R  T  Lackey. 

In-  Ecological  Modeling  in  a  Resource  Manage- 
ment Framework,  (Ed.  by  Clifford  S.  Russell),  p 
241-249,  Resources  for  the  Future,  Inc.,  Washing- 
ton, DC.,  July  1975.  2  fig,  8  ref. 

Descriptors:  'Fisheries,  'Model  studies, 
'Ecology,  'Ecosystems,  'Resources, 

'Management,     Decision     making.     Economics 
Habitats,      Computer      models,      Mathematical 
models,  Benefits,  Systems  analysis. 
Identifiers:  Biological  models,  Social  models. 


herein  are  model  interrelationship*,  inch 
habitat,  biological,  social  supply-dem 
ecosystem,  and  bio-economic  models  at  i 
ponents  of  fisheries  models  Discussed  alw 
potential  modeling  benefits  and  rn<xlels  and 
sion  making.  The  author  foresees  a  much  do* 
volvement  between  'modelers'  and  'dec 
makers  '  (See  also  W77 -04493)  'Bell-corneD) 
W77-O4501 

MANAGEMENT  OF  LARGE-SCALE  ENVD 
MENTAL  MODELING  PROJECTS, 
Oak  Ridge  National  Labi.,  Tens. 

R.  V.  O'Neill. 

In:  Ecological  Modeling  in  A  Resource  Ma 
ment  Framework  (Ed.  by  Clifford  S  Rusw 
251-282,  Resources  for  the  Future.  Inc.,  Wa- 
ton,  DC,  July  1975. 45  ref. 

Descriptors:    'Environment,    'Systems  am 
•Projects,  'Management,  'Research.  Simu 
analysis,  Forests,  Biomes,  Ecosystems,  s 
matical  models. 
Identifiers:  'Modelers,  Interdisciplinary  mot 

Large-scale  interdisciplinary  systems  analys 
grams  are  relatively  new  to  the  environi 
sciences.  Management  of  any  scientific  re: 
program  is  complex,  but  integrated  re: 
directed  toward  specific  objectives  add.' 
dimensions  to  the  problem.  Additonal  tec 
difficulties  arise  when  simulation  models 
key  role  in  project  integration  and  synthesi: 
paper  addresses  a  single  aspect  of  \bt 
problem  management  of  the  modeling  com: 
of  the  program.  Specific  emphasis  is  placed 
models,  the  modelers,  and  the  inten 
between  systems  analysis  and  other  aspects 
program.  The  analysis  is  based  upon  the  £ 
Deciduous  Forest  Biome  (The  Intern 
Biological  Program).  Discussed  are  the  natu 
model  and  the  attendent  problems.  Conside 
the  motivations  and  conflicts  of  the  modek 
gesting  criteria  for  the  management  struct 
addition  to  managing  the  modelers  them 
project  leadership  must  address  quesuor 
cerning  the  interactios  between  modele 
other  scientists  in  the  program.  (See  als< 
04493(Bell-CorneU) 
W77-04502 


Freshwater  fisheries  scientists  have  nearly  always 
been  more  concerned  with  aquatic  habitat  and  the 
whole  array  of  aquatic  animal  and  plant  popula- 
tions than  their  marine  counterparts.  Freshwater 
systems  may  often  be  manipulated  as  part  of  a 
management  strategy.  Although  most  scientists 
have  been  concerned  with  target  fish  populations, 
an  important  fisheries  component-man-has  been 
neglected  in  systems  studies.  The  purpose  of  this 
article  is  to  place  fisheries  and  ecological  models 
into  a  renewable  natural  resource  management 
context.  A  fishery  is  defined  as  a  system  com- 
posed of  habitat,  aquatic  animal  and  plant  popula- 
tion (biota),  and  man.  Management  is  the  analysis 
and  implementation  of  decisions  to  meet  human 
goals  and  objectives  through  use  of  the  aquatic 
resource.  A  model  is  defined  as  an  abstraction  of  a 
system.  A  distinction  is  made  between  modeling 
and  mathematical  modeling;  renewable  natural 
resources  modeling  nowadays  usually  connotes 
modeling  of  a  mathematical  nature.  Considered 


PRESENT        PROBLEMS        AND       Ft 

PROSPECTS  OF  ECOLOGICAL  MODEL1 

Resource    Management    Associates,   Lai 

Calif. 

G.  T.  Orlob. 

In-  Ecological  Modeling  in  a  Resource  * 

ment  Framework  (Ed.  by  Clifford  S.  Rui 

283-312,  Resources  for  the  Future,  Inc.,  v, 

ton,  D.C.,  July  1975.  2  fig,  5  ref. 

Descriptors:  'Resources,  'Mana. 

'Ecology,  'Mathematical  models,  Water 
control,  'Aquatic  environment,  'Ecos 
Decision  making.  Simulation  analysis,  bco 
Planning,  Environmental  control,  Hydrc 
ics,  Hydrology,  Evaluation,  Reliability, 
analysis.  Forecasting. 
Identifiers:  Interdisciplinary  modeling, 
development. 

In  outlining  and  analyzing  present  probl' 
future  prospects  for  ecologic  modeling,  U 
summarizes  the  proceedings  entitled  hi 
Modeling  in  a  Resource  Framework,  ar 
fore  deals  with  a  broad  spectrum  of  top" 
the  management  context  is  discussed  in 
terms.  Next,  the  confusion  between 
modelers  and  who  are  decision  makers 
with,  a  problem  which  seemed  particular!: 
ble  the  participants.  Discussed  is  the  pt 
model  development;  six  stages  are  identii 
ceptualization,  functional  representation 
tational  representation,  calibration,  ver 
and  documentation.  All  these  steps  are 
prior  to  application,  the  presumed  goal. 
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lent  of  the  present  status  of  ecologivcal 
ig  is  given.  The  situation  is  discussed  with 
to  :  data;  hydrodynamics,  hydrology  and 
system;  ecological  concepts;  aquaculture: 
s.  chronic  effects;  prediction,  evaluation 
iability;  adaptability  and  transferability; 
:teria.  Finally,  specific  recommendations 
e  for  the  future  role  of  ecologic  modeling 
rce  management.  Existing  ecologic  models 
>e  calibrated,  verified  and  applied  to  real 
is  to  gain  experience  and  understanding  of 
els'  capabilities  and  limitations.  (See  also 
193)  (Bell-Cornell) 
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;rUniv.,N.Y. 

ary  bibliographic  entry  see  Field  5C 
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-IITS  OF  COST-BENEFIT  ANALYSIS  AS 

E  TO  ENVIRONMENTAL  POLICY 

r  Univ.  (England). 

ary  bibliographic  entry  see  Field  5G 
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FORK  BAYOU  D'ARBONNE  RESER- 
IOJECT,  CLAIBORNE  PARISH,  LOUI- 
V  FEASIBILITY  AND  SOCIAL  IMPACT 

i  State  Univ.,  Baton  Rouge.  Center  for 
ral  Sciences  and  Rural  Development, 
iry  bibliographic  entry  see  Field  6B 
>2 


iOURCES  DATA 
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ONVECTION    SUBPROGRAM    DATA 
SHIPBOARD        PRECIPITATION 

Oceanic  and  Atmospheric  Administra- 
.hington,  D.C.   Center  for  Experiment 
a  Data  Analysis, 
ry  bibliographic  entry  see  Field  2B. 
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CATION  CODES  FOR  ORGANIZA- 
ISTED  IN  COMPUTERIZED  DATA 
i  OF  THE  U.S.  GEOLOGICAL  SUR- 

I  Survey,  Reston,  Va.  Water  Resources 

ards,  and  M.  O.  Drilleau. 

eport  76-855,  1976.  58  p,  1  fig,  2  ref. 

s:  *Data  storage  and  retrieval, 
on  exchange,  *Hydrologic  data, 
ions,      Federal      government,      State 

its. 

'Organization  codes,  *National  Water 
ange(NAWDEX),  Public  organizations 
anizations. 

contains  codes  for  the  identification  of 
private  organizations  listed  in  compu- 
»  systems.  These  codes  are  used  by  the 
'gical  Survey's  National  Water  Data 
iNAWDEX),  National  Water  Data 
1  Retrieval  System  (WATSTORE),  and 
Cartographic  Information  Center 
he  format  structure  of  the  codes  is 
nd  instructions  are  given  for  requesting 
(Woodard-USGS) 


DIRECTORY  OF  LOCAL   ASSISTANCE  CEN- 

eIcha^geT(n^wNdSONAL  WATER  DATA 

Geological  Survey,  Reston,  Va.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C 

W77-04225 


STATUS  OF  THE  NATIONAL  WATER  DATA 
EXCHANGE  (NAWDEX)-SEPTEMBER  1976 

Geological  Survey,  Reston,  Va.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C 

W77-04237 


7B.  Data  Acquisition 


RIVER  BASIN  SNOW  MAPPING  AT  THE  NA- 
TIONAL ENVIRONMENTAL  SATELLITE  SER- 
VIC- It, 

National       Environmental       Satellite       Service 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  2C 

W77-04199 


ARIZONA  LAND  USE  EXPERIMENT, 

Arizona  Resources  Information  System,  Phoenix. 
C.  C.  Winikka,  and  H.  H.  Schumann. 
In:  NASA  Earth  Resources  Survey  Symposium, 
Vol  I-C,  Technical  Session  Presentations,  Land 
Use-Manne  Resources,  Houston,  Texas,  June 
1975:  National  Aeronautics  and  Space  Administra- 
tion Rept  NASA  TM  X-58168,  p  1553-1572  1975  3 
fig,  2  tab,  4  ref. 

Descriptors:  *Remote  sensing,  *Aerial  photog- 
raphy, *Photogrammetry,  *Satellites(Artificial), 
*  Arizona,  Mapping,  Water  resources,  Land  use' 
Geology,  Hydrology,  Highways,  Vegetation' 
Planning,  Water  resources  development,  Land 
development. 

The  Arizona  Land  Use  Experiment  is  a  major  ex- 
periment being  conducted  jointly  by  the  State  of 
Arizona,  the  National  Aeronautics  and  Space  Ad- 
ministration (NASA),  and  the  U.S.  Department  of 
the  Interior.  Statewide  cartographic  applications 
of  remote  sensor  data  taken  by  NASA  high-al- 
titude aircraft  include  the  development  of  a  state- 
wide   semi-analytic    control    network    and    the 
production  of  nearly  1900  orthophotoquads  (image 
maps).  Applications  of  the  imagery,  image  maps, 
and  derived  information  are  being  made  in  con- 
junction with  soils  and  geologic  mapping  projects, 
water  resources  investigations,  land  use  invento- 
ries, environmental  impact  studies,  highway  route 
locations  and  mapping,  vegetation  cover  mapping, 
wildlife  habitat  studies,  power  plant  siting  studies, 
for  statewide  delineation  of  irrigation  cropland! 
for  position  determination  of  drilling  sites,  as  pic- 
torial geographic  bases  for  thematic  mapping,  as 
court  exhibits,  and  as  a  ready  reference  to  any  or 
all  areas  of  Arizona.  (Woodard-USGS) 
W77-04245 


INSTRUMENTATION  FOR  FIELD  STUDIES  OF 
URBAN  RUNOFF, 

Canada   Centre    for   Inland    Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2E 

W77-04246 


SNOW  AND  ICE  SURFACES  MEASURED  BY 
THE  NIMBUS  S  MICROWAVE  SPECTROME- 
TER, 

Massachusetts      Inst,      of     Tech.,      Cambridge 

Research  Lab.  of  Electronics. 

For  primary  bibliographic  entry  see  Field  2C 

W77-04270 
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EUSTATIC   SEA    VARIATION   IN   THE    LAST 
2000  YEARS  IN  THE  MEDITERRANEAN, 

Bologna  Univ.  (Italy).  Instituto  di  Fisica. 
For  primary  bibliographic  entry  see  Field  2L 
W77-04271 


ADJUSTMENT    OF    MEASURED    PRECIPITA- 
TION FOR  GAGE  UNDERCATCH, 

State  Univ.  of  New  York  Coll.  at  Geneseo.  Dept 

of  Geography. 

For  primary  bibliographic  entry  see  Field  2B 

W77-04274 


A  LIGHT  IN  THE  WATER. 

For  primary  bibliographic  entry  see  Field  8G 

W77-04282 


BIOMASS  AND  REMOTE  SENSING  OF 
AQUATIC  MACROPHYTES  IN  THE  PAMLICO 
RIVER  ESTUARY, 

East  Carolina  Univ.,  Greenville.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C 

W77-04325 


OCEANOGRAPHIC  COMMISSION, 

Oceanographic     Commission     of     Washington 

Olympia. 

For  primary  bibliographic  entry  see  Field  6E 

W77-04359 


EQUIPMENT  AND  TECHNIQUES  FOR  MONI- 
TORING THE  VERTICAL  DISTRIBUTION  OF 
FISH  IN  SHALLOW  WATER, 

National  Marine  Fisheries  Service,  Seattle   Wash 

Marine,  Fish  and  Shellfish  Div. 

For  primary  bibliographic  entry  see  Field  5C 

W77-04416 


FOR 


THE     USE     OF     REMOTE     SENSING 
COASTAL  ZONE  MONITORING, 

Texas  A  and  M  Univ.,  College  Station.  Remote 

Sensing  Center. 

For  primary  bibliographic  entry  see  Field  5B 

W77-04475 


THE  UTILIZATION  OF  THE  APT  AND  ATS 
SATELLITE  COMMUNICATION  SYSTEMS  IN 
COASTAL  RESEARCH  PROGRAMS, 

Texas    A    and    M    University,    College    Station 

Remote  Sensing  Center. 

For  primary  bibliographic  entry  see  Field  2L 

W77-04483 


BEHAVIOR  OF  FISH  INFLUENCED  BY  HOT- 
WATER  EFFLUENTS  AS  OBSERVED  BY  UL- 
TRASONIC TRACKING, 

Institute  of  Freshwater  Research,  Drottningholm 

(Sweden). 

For  primary  bibliographic  entry  see  Field  5C 

W77-04568 

7C.  Evaluation,  Processing  and 
Publication 


GROUND  WATER  RESOURCES  OF  THE 
BEDROCK  AQUIFERS  OF  THE  DENVER 
BASIN  COLORADO, 

Colorado  Dept.  of  Natural  Resources,  Denver 
Div.  of  Water  Resources,  Planning  and  Investiga- 
tions. 

For  primary  bibliographic  entry  see  Field  2F 
W77-04126 


ALGAL      ASSAYS      FOR      THE      NATIONAL 
EUTROPHICATION  SURVEY, 

Pacific  Northwest  Environmental  Research  Lab 

Corvallis,  Oreg. 

For  primary  bibliographic  entry  see  Field  5A. 


Field  7— RESOURCES  DATA 

Group  7C— Evaluation,  Processing  and  Publication 


W77-04157 

FREQUENCY        ANALYSIS        OF       CYCLIC 
PHENOMENA  IN  FLOWING  STREAMS, 

Army  Engineers  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04158 

OPTIMIZATION  MODEL  FOR  THE  DESIGN 
OF  URBAN  FLOOD-CONTROL  SYSTEMS, 

Texas  Univ.  at  Austin.  Center  for  Research  in 

Water  Resources.  , 

For  primary  bibliographic  entry  see  Field  2E. 

W77-04179 

DEVELOPMENT  OF  COMMER- 

CIAL/INSTITUTIONAL PARAMETER  UNITS 
FOR  THE  MAIN  II  SYSTEM  OF  WATER  DE- 
MAND FORECASTING, 

Wyoming    Univ.,    Laramie.     Water    Resources 

Rpipjircn  Inst 

For  primary  bibliographic  entry  see  Field  6D. 

W77-04182 


GATE  CONVECTION  SUBPROGRAM  DATA 
CENTER:  SHIPBOARD  PRECIPITATION 
DATA,  .   . 

National  Oceanic  and  Atmospheric  Administra- 
tion, Washington,  D.C.  Center  for  Experiment 
Design  and  Data  Analysis. 
For  primary  bibliographic  entry  see  Field  2B. 
W77-04196 


U  S.  IFYGL  COASTAL  CHAIN  PROGRAM.  RE- 
PORT 2:  TRANSPORT,  CURRENTS  AND  TEM- 
PERATURE FROM  THE  UNITED  STATES  AND 
CANADIAN  IFYGL  COASTAL  CHAIN  STU- 
DIES, 

State  Univ.  of  New  York  at  Albany.  Atmospheric 
Sciences  Research  Center. 
For  primary  bibliographic  entry  see  Field  2H. 
W77-04198 


RIVER  BASIN  SNOW  MAPPING  AT  THE  NA- 
TIONAL ENVIRONMENTAL  SATELLITE  SER- 
VICE, 

National      Environmental      Satellite      Service, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  2C. 

W77-04199 


DEVELOPMENT  CAPABILITIES  MAPS, 
SOUTHEASTERN  NEW  ENGLAND.  WATER 
AND  RELATED  LANDS  STUDY. 

New  England  River  Basins  Commission,  Boston, 
Mass.  . 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-242  961, 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
January  1975.  6  maps,  1  overview. 

Descriptors:  *Maps,  "Urban  mapping,  "City 
planning,  "Resources  development,  "Land 
management,  "Comprehensive  planning, 

"Aesthetics,  "New  England,  "Massachusetts, 
"Rhode  Island,  "Water  quality,  "Flooding,  "Water 
supply,  Urbanization,  Conservation,  Regional 
economics,  Economic  impact,  Regional  analysis. 
Northeast  U.S.,  Recreation,  Erosion,  Natural 
resources. 

Identifiers:  "Boston(MA),  "Development  capabili- 
ties map,  "Growth  management,  Recommended 
actions  map. 

Not  intended  as  'plan'  maps,  nor  for  use  in  'site' 
planning,  these  maps  are  intended  for  identifying 
major  issues  at  state,  regional,  subregional  and 
inter-municipal  levels;  reviewing  the  compatibility 
of  various  agency  and  private  plans  with  resource 
capability;    and    setting    priorities    for    resource 


management  based  on  a  more  complete  analys* 
the  resource  base  than  has  formerly  been  availa- 
ble. Development  Capability  Maps  show  critical 
environmental  areas  requiring  protection, 
developable  areas  requiring  management, 
preempted  use  areas,  and  transportation 
resources,  including  proposed  new  highways  and 
services.  Recommended  Actions  Maps  delineate 
areas  where  problems  of  water  supply,  water 
quality,  recreation,  marine  management,  flooding 
and  erosion,  and  unwelcome  facilities  (e.g., 
petroleum  facility  siting,  generating  station  feasi- 
bility) are  critical.  Each  type  of  map  is  provided 
for  Greater  Boston  and  North  Shore,  Southeastern 
Massachusetts,  and  Rhode  Island  and  the 
Blackstone.  Overview  is<  a  brief  look  at  the 
findings  and  recommendations  of  the  Southeast- 
ern New  England  (SENE)  study.  A  thumbnail 
sketch  of  the  major  chapters  in  the  Regional  Re- 
port is  given.  (Hufschmidt-NC) 
W77-04206 

FLOOD  PLAIN  INFORMATION:  MARICOPA 
COUNTY,  ARIZONA,  VOLUME  III,  SKUNK 
CREEK  REPORT. 

Army  Engineer  District,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-04210 

FLOOD  PLAIN  INFORMATION:  HOCKING 
RIVER,  ATHENS,  OHIO. 

Army  Engineer  District,  Huntington,  W.Va. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-0421 1 

FLOOD  PLAIN  INFORMATION:   LITTLE  AR- 
KANSAS     RIVER      AND      BLACK      KETTLE 
CREEK,  HALSTEAD,  KANSAS. 
Army  Engineer  District,  Tulsa,  Okla. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-04212 

FLOOD  PLAIN  INFORMATION:  NORTH 
PLATTE,  NEBRASKA;  NORTH  PLATTE  RIVER 
AND  SOUTH  PLATTE  RIVER. 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-04213 

FLOOD  PLAIN  INFORMATION:  SIOUX  CITY, 
IOWA,  VOLUME  I,  PERRY  CREEK, 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  4A. 

W77 -04214 

FLOOD  PLAIN  INFORMATION:  STEAMBOAT 
CREEK  AND  TRIBUTARIES,  STEAMBOAT 
AND  PLEASANT  VALLEYS,  NEVADA. 

Army  Engineer  District,  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-04215 

FLOOD  PLAIN  INFORMATION:  SAND  AND 
COTTONWOOD  CREEKS  AND  THE  LOWER 
KAWEAH  RIVER,  VISALIA,  CALIFORNIA. 

Army  Engineer  District,  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-04216 

SPECIAL  FLOOD  HAZARD  INFORMATION 
REPORT:  BETZ  ROAD  DITCH,  CITY  OF  BEL- 
LEVUE,  NEBRASKA. 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-04217 


AND         TOWN         BRANCH,         TECll 
NEBRASKA. 

Army  Engineer  District,  Kansas  City,  Kan! 
1  -or  primary  bibliographic  entry  see  Field* 

W77-04218 


SPECIAL    FLOOD    HAZARD    INFORMATION 
REPORT:  NORTH  FORK  BIG  NEMAHA  RIVER 


SPECIAL  FLOOD  HAZARD  INFOM 
REPORT:  SOUTH  BRANCH  WEST  FO 
BLUE  RIVER,  HASTINGS,  NEBRASKA- 
Army  Engineer  District,  Kansas  City.  Kai 
For  primary  bibliographic  entry  see  Held  • 
W77-04219 

SPECIAL  FLOOD  HAZARD  INFOR1 
REPORT:  REPUBLICAN  RIVER 
CROOKED  CREEK,  RED  CLOUD,  NEB. 

Army  Engineer  District,  Kansas  City,  Kai 
For  primary  bibliographic  entry  see  Field 
W77-O4220 

GROUND-WATER  RESOURCES  O 
WHITE  RIVER  JUNCTION  AREA,  VEB 

Geological     Survey,     Montpeher,     Vt 

Resources  Div. 

For  primary  bibliographic  entry  see  Field 

W77-04221 


GROUND-WATER      RESOURCES      0 
BARRE-MONTPELIER  AREA,  VERMC 

Geological      Survey,      Montpelier,     Vt 

Resources  Div. 

For  primary  bibliographic  entry  see  Field 

W77-04222 


WATER    RESOURCES    OF    SOUTH-C 
MISSOURI, 

Geological  Survey,  Rolla,  Mo.  Water  1 

Div. 

E.  E.  Gann,  E.  J.  Harvey,  and  D.  E.  Milk 

Available  from  U.S.  Geological  Surve> 

VA  22092,  price  $5.00.  Hydrologic  Inv 

Atlas  HA-550, 1976. 4  sheets,  58  ref. 

Descriptors:  "Water  resources,  *Surfa< 
"Groundwater  resources,  "Water 
"Missouri,  Water  demand,  Water  su 
banization,  Recreation  facilities,  Lakes, 
Pumping,  Streamflow,  Flow  rates,  r 
data,  Maps,  Hydrographs. 
Identifiers:  South-Central  Missouri. 

This  atlas  describes  hydrology  in  an  a 
proximately  23,000  sq  mi  and  includes  ; 
of  38  counties  in  Missouri.  The  area  is  b 
the  north  by  the  southern  edge  of  th< 
River  flood  plain,  on  the  east  by  the  I 
River  and  the  Plateaus-Lowlands  bound 
Escarpment),  on  the  south  by  the  Misso 
sas  State  line,  and  on  the  west  by  tl 
drainage  divides  of  the  Gasconade  l 
River  basins.  The  alluvial  valley  of  th 
River  is  excluded.  Although  the  popi 
several  rural  counties  in  the  area  have 
recent  years,  significant  population  incr 
occurred  in  the  vicinity  of  the  two  prim 
lation  centers,  St.  Louis  in  the  nor 
Springfield  in  the  southwest.  Future  po| 
creases  are  expected  to  occur  as  a  res 
tinued  urban  expansion,  increased  recrt 
of  land  and  water  resources,  and 
development  of  the  mining  industry. 
USGS) 
W77-04223 

IDENTIFICATION  CODES  FOR  O 
TIONS  LISTED  IN  COMPUTERIZ 
SYSTEMS  OF  THE  U.S.  GEOLOGI 
VEY, 

Geological  Survey,  Reston,  Va.  Watei 

Div.  . 

For  primary  bibliographic  entry  see  fie 

W77-04224 
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I'ORY  OF  LOCAL  ASSISTANCE  CEN- 
9F  THE  NATIONAL  WATER  DATA 
NGE  (NAWDEX), 

;al  Survey,  Reston,  Va.  Water  Resources 

iwards. 

e  report  76-880,  1977. 11  p. 

ors:  *Information  retrieval,  "Information 

e.  'Hydrologic  data,  *Data  storage  and 

.  Organizations. 

rs:  Local  assistance  centers.  Directory, 

lata   acquisition.    National    Water   Data 

e(NAWDEX). 

onal  Water  Data  Exchange  (NAWDEX), 
by  the  U.S.  Geological  Survey,  has 
ed  a  network  of  Local  Assistance  Centers 
ut  the  United  States  and  Puerto  Rico  to 
:rs  of  water  data  in  identifying  and  locat- 
ita  they  need.  This  Directory  provides  the 
on  needed  to  contact  any  of  the 
;d  Centers.  (Woodard-USGS) 
!5 


'A  FORTRAN  IV  VERSION  OF 
A  COMPUTER  PROGRAM  FOR  CAL- 
W  CHEMICAL  EQUILIBRIUM  OF 
L  WATERS, 

il  Survey,  Reston,  Va.  Water  Resources 

nmer,  B.  F.  Jones,  and  A.  H.  Truesdell. 
from  the  National  Technical  Informa- 
ce,  Springfield,  VA  22161  as  PB-261  027 
:s:  A04  in  paper  copy,  A01  in  microfiche! 
sources  Investigations  76-13,  September 
,  1  tab,  17ref. 

rs:  'Computer  models,  *Water  chemis- 
utibnum,  'Stability,  'Natural  streams, 
x  programs,  Methodology,  Analytical 
s,  Thermodynamics,  Ions, 
i:  'FORTRAN  IV  computer  programs, 
computer  program. 

is  a  FORTRAN  IV  computer  program 
Is  the  thermodynamic  speciation  of  inor- 

and  complex  species  in  solution  for  a 
iter    analysis.    The    original     version 

was  written  in  1973  by  A.  H.  Truesdell 

Jones  in  Programming  Language/one 
ith  but  a  few  exceptions,  the  ther- 
al  data,  speciation,  coefficients,  and 
uculation  procedure  of  WATEQF  is 
>  the  PL/1  version.  This  report  notes  the 
i  between  WATEQF  and  WATEQ 
^  how  to  set  up  the  input  data  to  ex- 
ibyF,  provides  a  test  case  for  com- 
uid    makes    available     a    listing    of 

(Woodard-USGS) 


1ESOURCES  DATA  FOR  PENNSYL- 
*ATER  YEAR  1975-VOLUME  2. 
*NNA      AND      POTOMAC      RIVER 

Survey,     Harrisburg,     Pa.      Water 
Jiv. 

Report  PA-75-2,  October  1976.  363  p, 
35ref.  K' 

'Pennsylvania,  'Hydrologic  data 
aters,  'Groundwater,  'Water  quality' 
Gaging  stations,  Lakes,  Reservoirs' 
malysis,  Sediments,  Water  tempera- 
mg,  Sites,  Water  levels,  Water  analy- 
ses Data  for  the  1975  water  year  for 
a  consists  of  records  of  stage 
md  water  quality  of  streams;  stage,' 
1  water  quality  of  lakes  and  reservoirs- 
evels  and  water  quality  in  wells  and 
■s  report  on  the  Susquehanna  and 
/er  basins,  contains  discharge  records 
g  stations;  stage  and  contents  for  10 


lakes  and  reservoirs;  water  quality  for  41  gagine 
stations,  68  partial-record  flow  stations,  and  water 
levels  for  36  observation  wells.  Also  included  are 
™  i  P  crest-stage  partial-record  stations  and 
39  low-flow  partial-record  stations.  Additional 
data  were  collected  at  various  sites,  not  part  of  the 
systematic  data  collection  program,  and  are 
published  as  miscellaneous  measurements  These 
data  represent  that  part  of  the  National  Water 
Data  System  operated  by  the  U.S.  Geological  Sur- 
vey and  cooperating  State  and  Federal  agencies  in 
Pennsylvania.  (Woodard-USGS) 
W77-04228 


system.  Groundwater  is  typically  very  hard  and 
nigh  in  iron  and  manganese.  Lakes  and  large  areas 
ot  wetlands  have  a  natural  regulating  effect  on 
streamflow.  Water  in  streams  is  of  the  calcium 
bicarbonate  type.  The  amount  of  mineralization  at 
a  given  time  reflects  surficial  geology,  being 
greatest  in  streams  draining  till  areas  and  least  in 
streams  draimng  peatlands.  Water  drained  from 
peatlands  is  commonly  higher  in  color  and  iron  and 

J?»yerin  j1?,1^  water  from  areas  of  mineral  soil. 
(Woodard-USGS) 

W77-04233 


TERRACES  AND  SHORELINES  OF  FLORIDA 

Geological     Survey,     Tallahassee,     Fla      Water 

Resources  Div 

H.  G.  Healy. 

Florida  Bureau  of  Geology  Map  Series  No  71 

1975.  1  sheet,  1  fig,  1  tab,  40  ref. 

Descriptors:  'Terraces(Geologic),  'Shores, 
Maps,  'Florida,  'Groundwater,  Geologic  forma- 
tions, Geologic  time,  Glaciation,  Glacial  sedi- 
ments, Geology,  Hydrogeology,  Sedimentation, 
Mineralogy,  Mapping,  Methodology. 

This  map  shows  the  extent  and  distribution  of 
identified  terraces  and  shorelines  in  Florida   The 
topography  of  Florida  is  the  result  of  different  ero- 
sional  and  deposition^  processes  that  have  sculp- 
tured the  landscape  through  thousands  of  years 
One  of  the  most  striking  features  in  Florida  as  well 
as  in  many  areas  along  the  eastern  seaboard  is  the 
persisting    step-like    surfaces,    or    terraces     as- 
sociated with  the  advances  and  retreats  of  the  sea 
during ;the  Pleistocene  Epoch  or  the  'Great  Ice 
Age.   The  changes  of  sea  level  associated  with  the 
repeated  retreat  and  growth  of  continental  glaciers 
have  left  their  imprint  with  such  physiographic 
features     as     terraces,      wave-cut     scarps     or 
shorelines,     beach    dunes    and    offshore    bars 
Mineral  deposits  associated  with  terraces    shore 
and    near-shore    features    are    of   economic    im- 
portance. Terraces  also  play  an  important  role  in 
hydrologic  regimen  of  ground  water  in  many  areas 
The  altitude  of  the  terrace  relative  to  adjacent  land 
and  the  size  or  sorting  of  sediments  underlying  the 
terrace  are  factors  that  affect  the  occurrence  and 
movement  of  ground  water.  (Woodard-USGS) 
W77-04229 


WATER  RESOURCES  OF  THE  BIG  FORK 
RIVER  WATERSHED,  NORTH-CENTRAL  MIN- 
NESOTA, 

Geological  Survey,  Grand  Rapids,  Minn.  Water 

Resources  Div. 

G.  F.  Lindholm,  J.  O.  Helgesen,  and  D  W 

Ericson. 

Available  from  Branch  of  Distribution,   USGS 

1200  S  Eads  St.,  Arlington,  VA  22202,  price  $3  Oo' 

Hydrologic  Investigations  Atlas  HA-549    1976    2 

sheets,  14  ref. 

Descriptors:  'Water  resources,  'Surface  waters 
Groundwater  resources,  'Water  quality 
Minnesota,  Hydrologic  budget.  Water  utilization' 
Hydrogeology,  Aquifer  characteristics.  Ground- 
water movement,  Streamflow,  Lakes 
Identifiers:  'Big  Fork  River  watershed(Minn). 

The  Big  Fork  River  watershed  is  one  of  39 
watershed  units  designated  by  the  Minnesota  De- 
partment of  Natural  Resources  for  evaluation  of 
the  State's  water  resources.  Included  is  an  ap- 
praisal of  the  occurrence,  quantity,  quality,  and 
availability  of  ground  and  surface  waters  Water 
resources  are  not  intensively  developed  anywhere 
in  the  watershed.  Most  development  is  in  the 
southern  half,  as  much  of  the  northern  half  is  peat- 
covered  wetlands.  Essentially  all  water  used  is 
withdrawn  from  ground-water  sources,  mainly  gla- 
cial drift,  which  ranges  from  0  to  250  feet  in 
thickness.  Most  ground  water  is  of  the  calcium  or 
sodium  bicarbonated  type.  The  degree  of 
mineralization  increases  down-gradient  in  the  flow 


GEOHYDROLOGIC  MAPS  OF  THE  POTOMAC- 
RARITAN-MAGOTHY  AQUIFER  SYSTEM  IN 
THE  NEW  JERSEY  COASTAL  PLAIN, 

Geological     Survey,     Trenton,     N.     J.     Water 

Resources  Div. 

H.  E.  Gill,  and  G.  M.  Farlekas. 

Available  from  Branch  of  Distribution,   USGS 

1200  S.  Eads  St.,  Arlington,  Va.  22202,  price  $3  00 

Hydrologic  Investigations  Atlas  HA-557    1976   2 

sheets,  9  maps,  11  ref. 

Descriptors:  'Geohydrologic  units,  'Aquifers 
Subsurface  mapping,  'Confined  water  'New 
Jersey,  Atlantic  Coastal  Plain,  Groundwater 
Bedrock,  Potentiometric  level,  'Maps. 
Identifiers:  'Potomac-Raritan-Magothy  aquifer 
system. 

The  Potomac  Group  and  the  Raritan  and  Magothy 
Formations  of  late  Early  to  early  Late  Cretaceous 
age  form  an  aquifer  system  consisting  chiefly  of 
interlayered  beds  of  quartz  sand,  silt,  and  clay 
The  aquifer  system  is  the  most  heavily  pumped  in 
New  Jersey  and  contains  fresh  water  over  an  area 
of  about  2,500  sq  mi.  This  atlas  illustrates  some  of 
the  geohydrologic  information  available  for  the 
aquifer  system  and  its  confining  units.  The  maps 
show  the  configuration  of  the  bedrock  surface  and 
the  altitude  of  the  top  of  the  confining  unit  above 
the  aquifer  system.  Also  included  are  maps  depict- 
ing the  altitude  of  the  top  of  the  aquifer  system 
three  time-related  potentiometric  surface  configu- 
rations, and  three  head  declines  of  the  aquifer 
system.  The  area  represented  by  these  maps  lies 
within  the  Coastal  Plain  physiographic  province 
(Fenneman,   1938)  and  is  almost  entirely  within 
New  Jersey.  The  area  is  a  low  lying,  gently  rolling 
plain  that  ranges  in  altitude  from  sea  level  to  about 
390  ft.  (Woodard-USGS) 
W77-04234 


WATER     RESOURCES     OF    THE     BIGHORN 
BASIN,  NORTHWESTERN  WYOMING 

Geological     Survey,     Cheyenne,     Wyo.     Water 
Resources  Div. 

M.  E.  Lowry,  H.  W.  Lowham,  and  G.  C.  Lines 
Available  from  Branch  of  Distribution,   USGS, 
Box  25286,  Federal  Ctr.,  Denver,  Colo.  80225, 
price  $3.00.  Hydrologic  Investigations  Atlas  HA- 
512,  1976.  2  sheets,  47  ref. 

Descriptors:  'Water  resources,  'Surface  waters 
'Groundwater  resources,  'Water  quality 
'Wyoming,  Aquifer  characteristics,  Pumping' 
Streamflow,  Flow  rates,  Snowmelt,  Water  supply' 
Hydrologic  data,  'Maps,  Hydrographs. 
Identifiers:  'Bighorn  basin(Wyo). 

This  2-sheet  map  report  includes  the  part  of  the 
Bighorn  Basin  and  adjacent  mountains  in 
northwestern  Wyoming.  Water-bearing  properties 
of  the  geologic  units  are  summarized.  The 
nydrogeologic  map  illustrates  the  distribution  of 
wells  in  the  different  units  and  gives  basic  data  on 
the  yields  of  wells,  depth  of  wells,  depth  to  water 
and  dissolved  solids  and  conductance  of  the  water 
Aquifers  capable  of  yielding  more  than  1 ,000  gpm 
(gallons  per  minute)  underlie  the  area  everywhere, 
except  in  the  mountains  on  the  periphery  of  the 
basin.  In  1970,  approximately  29,500  of  the  40  475 
people  living  in  the  Bighorn  Basin  were  served  by 
municipal  water  supplies.  The  municipal  supply 
for  about  6,300  of  these  people  was  from  ground 
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water  The  natural  flows  of  streams  in  the  Bighorn 
Basin  differ  greatly  due  to  a  wide  range  in  the 
meteorologic,  topographic,  and  geologic  condi- 
tions of  the  basin.  The  station  locations  and  the 
average  discharge  per  square  mile  are  shown  on 
the  map  and  give  an  indication  of  the  geographic 
variation  of  basin  yields.  The  maximum  instan- 
taneous discharge  that  has  occurred  at  each  station 
during  its  period  of  record  is  shown.  Most  of  the 
runoff  in  the  basin  is  from  snowmelt  in  the  moun- 
tains. (Woodard-USGS) 
W77 -04235 


MAP    SHOWING    GROUND-WATER    CONDI- 
TIONS  IN   THE   ARAVAIPA   VALLEY   AREA, 
GRAHAM  AND  PINAL  COUNTIES,  ARIZONA- 
'S, »  ■         «,  . 
Geological      Survey,      Tucson,      Anz.      Water 

Resources  Div. 

J.  A.  Gould,  and  R.  P.  Wilson. 

Water-Resources  Investigations  76-107  (open-file 

report),  September  1976.  1  sheet,  5  ref. 

Descriptors:  *Groundwater  resources,  *  Aquifer 
characteristics,  *Water  yield,  'Water  quality, 
♦Water  utilization,  Arizona,  *Maps,  Hydrogeolo- 
gy.  Water  supply,  Irrigation,  Livestock,  Domestic 
water.  .  .  . 

Identifiers:  *Graham  and  Pinal  Counhes(Anz), 
Aravaipa  Valley  area. 

This  hydrologic  map  of  the  Aravaipa  Valley  area 
includes  about  500  sq  mi  in  southeastern  Arizona. 
Development  of  the  ground-water  resources  is 
small,  and  pumpage  is  estimated  to  be  less  than 
3  000  acre-ft  annually  for  irrigation,  livestock,  and 
domestic  uses.  Hydrographs  of  the  water  level  in 
selected  wells  show  no  long-term  decline.  Irriga- 
tion wells  yield  as  much  as  1 ,200  gal/min  from  the 
younger  and  older  alluvium  along  Aravaipa  Creek. 
The  chemical  quality  of  the  ground  water  generally 
is  good.  (Woodard-USGS) 
W77-04236 

STATUS  OF  THE  NATIONAL  WATER  DATA 
EXCHANGE  (NAWDEX) -SEPTEMBER  1976, 

Geological  Survey,  Reston,  Va.  Water  Resources 
Div. 

M.  D  Edwards.  , 

Open-file  report  76-719,  1976.  23  p,  3'tab,  2  ap- 
pend. 

Descriptors:  *Data  storage  and  retrieval, 
'Information  exchange,  *Hydrologic  data, 
♦Publications,  'Abstracts,  Bibliographies,  Infor- 
mation retrieval,  Reviews.  . 
Identifiers:  'Data-search  assistance,  'National 
Water  Data  Exchange(NAWDEX),  WATSTORE, 
STORET,  Water-data  index. 

The  National  Water  Data  Exchange  (NAWDEX) 
has  been  established  to  assist  users  of  water  data 
in  the  identification,  location,  and  acquisition  of 
needed  data.  NAWDEX  is  not  a  depository  of 
water  data;  its  objectives  are  to  provide  the  user 
with  sufficient  information  to  define  what  data  are 
available,  where  these  data  may  be  obtained,  and 
in  what  form  they  are  available;  also  to  describe 
some  of  their  major  characteristics.  NAWDEX  is 
comprised  of  water-oriented  organizations  in  the 
Federal,  State,  and  local  governments,  and  in  the 
academic  and  private  sectors  of  the  water-data 
community  who  work  together  to  make  their  water 
data  readily  and  conveniently  available.  Data 
search  and  referral  services  are  currently  provided 
through  the  Program  Office  established  by  the 
U  S  Geological  Survey  which  has  the  lead-role 
responsibility  for  NAWDEX  operations.  During 
its  first  year  of  operation,  a  computerized  Water 
Data  Sources  Directory  was  developed  which 
identifies  more  than  300  organizations  that  collect 
water  data,  the  types  of  data  they  collect,  and  the 
locations  within  these  organizations  from  which 
the  data  may  be  obtained.  NAWDEX  is  expanding 
its  services  and  is  establishing  a  nationwide  net- 
work of  Local  Assistance  Centers  for  local  users' 
access  to  these  services.  (Woodard-USGS) 


W77-04237 

WATER  RESOURCES  DATA  FOR  PENNSYL- 
VANIA, WATER  YEAR  1975-VOLUME  1. 
DELAWARE  RIVER  BASIN. 

Geological  Survey,  Harnsburg,  Pa.  Water 
Resources  Div. 

Water-Data  Report  PA-75-1,  October  1976.  385  p, 
10  fig,  9  tab,  35  ref. 

Descriptors:  'Pennsylvania,  'Hydrologic  data, 
'Surface  waters,  'Groundwater,  'Water  quality. 
Flow  rates,  Gaging  stations,  Lakes,  Reservoirs, 
Chemical  analysis,  Sediments,  Water  tempera- 
ture, Sampling,  Sites,  Water  levels,  Water  analy- 
sis, 'Delaware  River. 

Water  Resources  Data  for  the  1975  water  year  for 
Pennsylvania  consists  of  records  of  stage, 
discharge,  and  water  quality  of  streams;  stage, 
contents  and  water  quality  of  lakes  and  reservoirs, 
and  water  levels  and  water  quality  in  wells  and 
springs.  This  report,  on  the  Delaware  River  basin, 
contains  discharge  record  for  76  gaging  stations, 
stage  and  contents  for  10  lakes  and  reservoirs; 
water  quality  for  55  gaging  stations,  56  partial- 
record  flow  stations,  and  water  levels  for  16  obser- 
vation wells.  Also  included  are  data  for  40  crest- 
stage  partial-record  stations  and  37  low-flow  par- 
tial-record stations.  Additional  data  were  collected 
at  various  sites,  not  part  of  the  systematic  data  col- 
lection program,  and  are  published  as  miscellane- 
ous measurements.  These  data  represent  that  part 
of  the  National  Water  Data  System  operated  by 
the  U.S.  Geological  Survey  and  cooperating  State 
and  Federal  agencies  in  Pennsylvania.  (Woodard- 
USGS) 
W77 -04242 


MODEL-FREE  STATISTICAL  ML  I  HOI 
WATER  TABLE  PREDICTION, 

Arizona  Univ.,  Tucson.  Dept  of  System 
dustnal  Engineering. 
For  primary  bibliographic  entry  see  Field  4 
W77  -04264 


OCEANOGRAPHIC  COMMISSI  N, 

Oceanographic     Commission     of     Wai 

Olympia. 

For  primary  bibliographic  entry  see  Field  e 

W77-04359 


IN  INTENSIVE  BIOMETRIC  INTE 
SURVEY  (PROJECT  IBLS).  A  SALT 
MONITORING  STUDY, 

American     Univ.,     Washington,     DC. 

Science  Program. 

For  primary  bibliographic  entry  see  Field 

W77-04478 

COMPUTER    PROGRAM    FOR    PRES 
ACTUAL  LAKE  DATA,  (IN  GERMAN), 

Eidgenoessische  Anstalt  fuer  Wasserve; 

Abwasserreinigung  und  Gewaesserschut  I 

(Switzerland). 

H.  Buehrer. 

Schweiz  Z  Hydrol  37(2),  p  332-346, 1975. 

Descriptors:       'Computer      programs,  i 
•Oxygen  demand,  Data  processing.  Terr  i 
Carbon,  Water  pollution. 
Identifiers:  Calcite,  Oxygen  saturaUon.    I 

Data  concerning  lake  surveys  are  proa  I 
computer  program.  New  formulas  for  c  I 
conductivity  at  20C,  02  saturation  and  | 
ture   correction   in   the  inorganic  C 


WATER  RESOURCES  DATA  FOR  PENNSYL- 
VANIA, WATER  YEAR  1975-VOLUME  3.  OHIO 
RIVER  AND  ST.  LAWRENCE  RIVER  BASINS. 

Geological  Survey,  Harrisburg,  Pa.  Water 
Resources  Div. 

Geological  Survey  Water-Data  Report  PA-75-3, 
October  1976. 196  p,  5  fig,  5  tab,  35  ref. 

Descriptors:  'Pennsylvania,  'Hydrologic  data, 
'Surface  waters,  'Groundwater,  'Water  quality. 
Flow  rates,  Gaging  stations,  Lakes,  Reservoirs, 
Chemical  analyssis,  'Ohio  River,  St.  Lawrence 
River. 

Water  Resources  Data  for  the  1975  water  year  for 
Pennsylvania  consists  of  records  of  stage, 
discharge,  and  water  quality  in  wells  and  springs. 
This  report  on  the  Ohio  and  St.  Lawrence  River 
basins,  contains  discharge  records  for  89  gaging 
stations;  stage  and  contents  for  14  lakes  and  reser- 
voirs; water  quality  for  2  gaging  stations,  46  par- 
tial-record flow  stations,  and  water  levels  for  20 
observation  wells.  Also  included  are  data  for  12 
crest-stage  partial-record  stations  and  27  low-flow 
partial-record  stations.  Additional  data  were  col- 
lected at  various  sites,  not  part  of  the  systematic 
data  collection  program,  and  are  published  as 
miscellaneous  measurements.  These  data 
represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in 
Pennsylvania.  (Woodard-USGS) 
W77-04243 

ARIZONA  LAND  USE  EXPERIMENT, 

Arizona  Resources  Information  System,  Phoenix. 
For  primary  bibliographic  entry  see  Field  7B. 

W77-04245 

APPLICATION   OF   A   THREE-DIMENSIONAL 

MODEL    TO    COMPUTATIONS    OF    STORM 

SURGES  IN  THE  BLACK  SEA, 

For  primary  bibliographic  entry  see  Field  2B. 

W77-04260 


system  are  given.  An  approximation  of  t 
mand  in  lakes  and  an  estimation  of  the  so 
calcite  are  also  provided. -Copyright  197 
ical  Abstracts,  Inc. 
W77-04585 


8.  ENGINEERING  WORKS 
8A.  Structures 

ROLE  OF  THE  HEAT  STORAGE  WE!  0 
TURE  U.S.  ENERGY  SYSTEMS, 

General  Electric  TEMPO,  Santa  Barbar  J 
nia,  Center  for  Advanced  Studies. 
For  primary  bibliographic  entry  see  Fiel. 
W77-04145 


8B.  Hydraulics 


THE  DREAM  SPUDDER, 

Plummer  and  McDannald,  Westervdle, ' 

R.  B.McDannald. 

Water  Well  Journal,  Vol.  32,  No.  1,  p  2] 

1977. 

Descriptors:   'Water  wells,  'Drilling  I 
Topography,  Limestone,  Shales. 
Identifiers:  'Cable  tool  rig  modification 

The  optimum  cable  tool  rig  for  the  G  i 
area  would  be  a  modified  version  o  n 
manufactured  spudders.  Considering  ' 
flat-to-hilly  top  soil  and  clay  with  form  » 
upset  glacial  till  with  sand  and  grave  a 
deep  as  300  ft.  to  limestone  bed  roc  » 
below  the  surface,  the  truck  should  ha  » 
drive  and  be  small  or  short  enough  to  * 
in  tight  places.  It  should  have  large  win  • 
rig  should  be  mounted  low  enough  to ;'« 
step  to  the  controls.  For  leveling  tri 
should  be  three  built-in  leveling  jacks i* 
to  avoid  unnecessary  weight.  The  y>> 
have  two-way,  no-creep  valves  to  p 
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ting.  Borrowed  from  the  rotary  rig 
ie  expanded,  metal  foldup  drilling  plat- 
hed  to  the  back  of  the  rig.  A  one-piece 
ick  with  hydraulic  rams  used  as  braces 
elpful.  Fixtures  to  hold  the  drill  stem 
i  during  transport  could  be  easily 
.hout  climbing  into  the  derrick.  A  15  ft. 
post  hole  auger  type  attachment  in  the 
jld  make  it  easier  to  abide  the  EPA 
t  of  at  least  15  ft.  or  more  of  grout  in 
•  space.  The  same  hydraulic  system 
:  the  auger  attachment  as  would  power 
d  derrick  and  the  auger  swing  and  rota- 
ig  the  power  transference  a  simple 

rig  motor  should  include  a  low  oil 
ut-off  and  an  automatic,  over-heated 
-off.  The  engine  should  be  propane- 
r  long  life  and  low  maintenance  and 
ropane  tank  should  be  large  enough  to 

well  without  refill,  or  a  duel  fuel 
Id  be  installed.  (Grober-NWWA) 


OSTS  DICTATE  EFFICIENT  WELL 


i  Drillers  Journal,  Vol.  48,  No.  6,  p  1-2, 
Tiber-December,  1976.  2  fig. 

•Water  wells,   irrigation,  Ground- 
npling,      Electrical      well      logging, 
ficiency,  Texas. 
'Well  design,  Text  hole,  Gamma  ray 

Ogallala     formation,     High     Plains 
undation,  Halfway(Tex). 

■oduction  of  systematic  irrigation,  the 
lains  area  became  a  major  agricultural 
r  is  basic  to  the  health  and  survival  of 
well-being,  and  its  loss  would  mean 
on  of  the  agricultural  economy.  The 
otal  depletion  of  ground  water  in  the 
bable,  however,  other  problems  have 
ireaten  this  water-based  economy-(l) 
sst  of  energy,   (2)  declining  water 
Shout   the    Ogallala    formation,    the 
:  region's  ground  water,  and  (3)  the 
of  increasingly  sophisticated  irriga- 
nt.  The  High  Plains  Research  Foun- 
:en  aware  of  the  problems  and  has 
toward  their  solutions.  The  Agricul- 
lent  Station  at  Halfway,  Texas  was 
,300  gpm  well.  The  primary  purpose 
i  to  emphasize  that  through  correct 
:velopment,  an  efficient  pumping  ir- 
is possible  which  will  provide  max- 
s  of  water  while  completely  eliminat- 
ng  of  sand  which  plagues  the  majori- 
ze area.  Important  steps  for  the  new 
>n  include:  drilling  a  test  hole,  analy- 
y  taken  samples,  and  the  running  of 
amma  ray  logs.  The  self-destroying 
of  the  drilling  fluid  additive,  along 
nd  high  pressure  jetting  assure  the 
Jihty  will  be  unimpaired.  Neither  the 
the  Halfway,  Texas  well,  nor  the 
juired  for  their  application  are  new. 
is   the   wider   awareness    of    the 
-NWWA)Per'y  des'8ned  engineered 


EVALUATING  WELL  CONSTRUCTION 

Agricultural    Research    Service,    Beltville     Md 

Agricultural  Engineering  Research  Div 

E.  E.Jones. 

Journal  of  Environmental  Health,  Vol.  36   No  6 

May-June,  1974.  3  fig,  4  tab,  3  ref. 


Descriptors:     "Water    wells,     "Water    pollution 
Groundwater,  *Construction,  Concrete  placing 
Construction  materials,  Casings 
Identifiers:   "Water  well  construction,   *Sanitarv 
protection.  J 


3E  DIAMETER  SCREENS  PROVE 

biographic  entry  see  Field  8G. 


CHEMICAL        CUTS        SAND 
HEAVY  OIL  FIELD, 

lakersfield,  Calif. 

'liographic  entry  see  Field  8G. 


A  water  well  is  evaluated  by  the  water  it  produces 
Because  there  is  no  such  thing  as  a  well  that  is  con- 
taminated the  same  amount  at  all  times,  indication 
of  rapid  changes  in  water  quality  with  time  after 
the  start  of  pumping  can  be  used  to  differentiate 
between  contamination  entering  the  well  and  poor 
ground-water  quality.  Entry  of  the  contaminant  in- 
volves three  factors;  (1)  The  contaminant  source, 
a  -a  mt'?nsmisslon  Path,  and  (3)  A  transmitting 
tluid.  Many  factors  are  involved  in  the  residual 
contaminant  concentration  in  a  well  water  sample 
Knowledge  of  the  nature  and  behavior  of  the  con- 
taminant can  provide  important  clues  to  the  path 
of  entry  and  aid  in  determining  the  deficiencies  in 

!™,„^tary    Protecti°n    of    the    well.    (Heiss- 
NWWA) 

W77-04131 


WELL  CONSTRUCTION  AND  WATER  QUALI- 

Agricultural    Research    Service,    Beltsville     Md 
Agricultural  Engineering  Research  Div. 
For  primary  bibliographic  entry  see  Field  5G 
W77-04132 


USING      UNCONFORMITffiS      TO      LOCATE 
WELLS,  l 

National  Water  Well  Association,  Worthington 

Ohio. 

For  primary  bibliographic  entry  see  Field  8E 

W77-04133 


HYDROGEOLOGIC  STUDY,  NEW  HORIZONS 
SUBDIVISION,  CARROLL  COUNTY,  MARY 
LAND, 

Maryland  Dept.  of  Natural  Resources,  Annapolis 

Water  Resources  Administration. 

For  primary  bibliographic  entry  see  Field  4B 

W77-04140 


MANNING'S   ROUGHNESS   FOR   ARTIFICIAL 
ORASSES, 

Ecole     Polytechnique     Federale     de     Lausanne 
(Switzerland).  Laboratoire  d'Hydraulique. 
For  primary  bibliographic  entry  see  Field  4A 

W77-04255 


SEGMENTAL   ORIFICES    WITH   SHUNT   ME- 
TERS TO  TOTALIZE  PIPELINE  FLOW 

Agricultural  Research  Service,  Fort  Collins,  Colo 
E.  G.  Kruse,  and  D.  A.  Young. 
Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol.  19,  No.  5,  p  871-875    Sep- 
tember-October 1976.  7  fig,  2  tab,  3  ref. 

Descriptors:  "Pipe  flow,  "Flow  rates, 
Measurement,  "Irrigation  engineering,  Instru- 
mentation, Calibrations,  Laboratory  tests  Ori- 
fices, Discharge(Water),  Discharge  measurement 
Mowmeters,  *Flow  measurement,  On-site  tests. 

Four  segmental  orifice  plates  were  constructed 
and  evaluated  for  use  with  domestic  water  meters 
in  shunt  lines  for  totalizing  irrigation  flow.  Total 
pipe  flow  was  related  to  shunt-line  flow  in  the 
laboratory;  then  two  field  installations  in  self- 
propelled,  center-pivot  sprinklers  were  evaluated 
for  two  seasons.  After  two  years  of  field  evalua- 
tions, an  accuracy  of  plus  or  minus  8%  of  true  flow 
was  noted,  which  is  suitable  for  use  in  determining 


ENGINEERING  WORKS— Field  8 
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groundwater       draft       by       irrigation       wells. 

(Humphreys-ISWS) 

W77-04269 


SAMPLING:    ONE   KEY   TO   DRILLING   SUC- 
CESS, 

Universal  Oil  Products,  St.  Paul,  Minn.  Johnson 
Div. 

For  primary  bibliographic  entry  see  Field  8G 

W77-04279 


A  STUDY  OF  TUBEWELL  INSTALLATIONS  IN 

H™UL      DISTI*ICT      MADHYA      PRADESH, 
INDIA, 

E.    L.    C.    Water    Development    Project,    Betul 

(India). 

January,  1976.  p  25,  4  fig,  4  tab,  9  append. 

Descriptors:  "Water  wells,  "Groundwater,  "Water 
pollution  control,  "Pumps,  Pumping. 
Identifiers:    "Sholapur  pump,  Mahasager  pump 
Jalvad  pump,  "Mahhya  Pradesh(India). 

The  E.L.C.  Water  Development  Project  was  the 
first  to  drill  tubewells  in  the  area  of  Madhya  in 
1970.  Approximately  400  villages  now  benefit  from 
improved   water   supplies.    WDP  is   planning   to 
make  a  contractual  arrangement  with  the  Govern- 
ment to  repair  and  maintain  hand  pumps  in  two- 
thirds  of  the  Betul  District,  and  is  now  installing 
the  Sholapur  Pump,  which  is  less  prone  to  mal- 
functions.   The    originally    installed    Mahasagar 
Pump  was  unreliable  as  it  was  not  designed  for 
deep  water  conditions  and  contained  many  mova- 
ble parts  prone  to  breakage  and  wear.  The  Jalvad 
Pump  was  then  developed  with  a  sturdier  design 
which  reduced  maintenance  costs.  This  design  is 
very    similar    to    the    Sholapur    Pump.     Water 
Development  Project  is  working  with  the  Public 
Health  Engineering  Department  to  implement  im- 
provements to  their  maintenance  and  repair  pro- 
gram. Piped  water  supply  schemes  are  very  ineffi- 
ciently run  and  in  some  cases  do  not  function  at 
all.  Recently,  Padhar  Hospital  initiated  a  commu- 
nity    health     scheme     to     improve     conditions. 
Resource     allocation     has     become     the     major 
problem  for  the  project.  Considerable  results  have 
been  achieved  in  Betul,  although  there  are  many 
weaknesses  still  present  in  the  implementation  of 
water  supply  schemes.  (Grober-NWWA) 
W77-04284 


ARTIC  CASING  PACK, 

For  primary  bibliographic  entry  see  Field  8G 
W77-04286 


SECOND  TEST  DRILLING  PROGRAM  BEGUN 
TO  SUPPORT  RGREP. 

For  primary  bibliographic  entry  see  Field  8G 
W77-04290 


IMPROVED  CEMENTING  TECHNIQUES  FOR 
LARGE  DIAMETER  CASING, 

Baker  Internationa]  Corp.,  Houston,  Tex   Baker- 
line  Div. 

For  primary  bibliographic  entry  see  Field  8F 
W77-04291 


IRRIGATION  WELL  EFFICIENCY, 

Nebraska  Univ.,  Lincoln.  Inst,  of  Agriculture  and 

Natural  Resources. 

G.  Morin. 

In:  Proceedings  Irrigation  Short  Course,  January 

24-25,  1977,  Lincoln,  Nebraska,  Nebraska  Center 

for  Continuing  Education,  p  125-133,  4  fig,  2  tab,  4 

Descriptors:    "Irrigation    wells,    Theis    equation 
Energy  conservation.  Irrigation  efficiency 
Identifiers:    "Well   efficiency,    "Energy   require- 
ments,  Efficiency   reduction.   Well   log     Enerev 
costs,  Well  development.  8'  8V 


i 
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Field  8— ENGINEERING  WORKS 
Group  8B — Hydraulics 


An  inefficient  well  requires  additional  energy  to 
pump  a  given  amount  of  water.  A  well  may  be  so 
inefficient  that  it  will  be  unable  to  yield  the  desired 
amount  of  water.  Reduced  efficiency  is  caused  by 
the  aquifer  material  or  gravel  pack  surrounding  the 
well  being  clogged  with  fine  salts  and  clays  or 
because  the  casing  perforations  were  inadequate 
at    installation    or    became    clogged.    Dissolved 
chemicals  can  also  precepitate  around  the  casing 
perforation  reducing  efficiency.  Bacteria  may  also 
clog  perforations.  To  detect  well  efficiency  it  is 
necessary  to  keep  a  well  record  containing  infor- 
mation relating  to  the  well  and  pump  specifica- 
tions,   a   record   of   materials   penetrated   while 
drilling  the  well,  data  obtained  during  initial  pump- 
ing of  the  well  and  methods  used  to  develop  the 
well.  Well  efficiency  can  be  calculated  in  two 
ways.  The  'well  log'  method  provides  an  estimate 
of  the  drawdown  in  the  well  based  on  estimates  of 
the  transmissivity  of  subsurface  materials.  The 
match  point  method  is  more  accurate  and  is  based 
on  calculations  resulting  from  a  pump  test  and  data 
collected  in  a  nearby  observation  well.  If  an  effi- 
cient well  is  desired  than  a  reputable  well  driller 
should  design,  install  and  develop  the  well.  He  will 
choose  the  proper  casing  material  and  gravel  pack 
to  assure  maximum  well  efficiency.  To  maintain 
well  efficiency  periodic  treatment  or  redevelop- 
ment may  be  necessary.  (Gass-NWWA) 
W77-04292 


MAKING  WATER  AVAILABLE  FOR  IRRIGA- 
TION' *  *  ■  i  i 
Nebraska  Univ.,  Lincoln.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-04293 


INVESTIGATION  INTO  METHODS  FOR 
DEVELOPING  A  PHYSICAL  ANALYSIS  FOR 
EVALUATING  INSTREAM  FLOW  NEEDS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W77-04296 

SHORELINE  WAVES,  ANOTHER  ENERGY 
CRISIS 

Virginia'  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2L. 
W77-04467 

BEACH  FILL  PLANNING  -  BRUNSWICK 
COUNTY,  NORTH  CAROLINA, 

Army  Engineer  District,  Wilmington,  Del.  Coastal 

Engineering  Studies  Section. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-04471 

8C.  Hydraulic  Machinery 


PUMP  HANDBOOK. 

Worthington  Pump  Inc. ,  Newark,  N.J. 

For  primary  bibliographic  entry  see  Field  8G. 

W77-04114 

FREE  PUMP  TESTS  SAVE  MILLIONS  OF  DOL- 
LARS, 

For  primary  bibliographic  entry  see  Field  8G. 

W77-04U8 

HELD      APPLICATION      OF      EXTERNALLY 
STRESS-RELIEVED  DRILL  COLLARS, 

Shell  Oil  Co.,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  8(j. 

W77-04130 


For  primary  bibliographic  entry  see  Field  8G. 

W77-04283 


COLLARS  WITH  ER  GROOVES  HAD  FEWER 
CONNECTION  FAILURES, 

Shell  Oil  Co.,  Ventura,  Calif. 

For  primary  bibliographic  entry  see  Field  8G. 

W77-04285 


SPARKLE  PLENTY, 

For  primary  bibliographic  entry  see  Field  SO. 
W77 -04287 


SUPERHARD     MATERIALS     PROMISE     EX- 
TENDED WEAR  CAPABILITY, 

Sabre  Drill  Bits,  Inc.,  Philadelphia,  Pa. 


BAILING, 

Plummer  and  McDannald  Co.,  WesteviU,  Ohio. 
R.  B.  McDannald. 

Water  Well  Journal,  Vol.  30,  No.   12,  p  22-23, 
December,  1976. 

Descriptors:  "Drilling  equipment,  'Water  wells, 
Drawdown,  Drilling  fluids,  Geologic  formations. 
Identifiers:  'Percussion  drilling,  'Bailing,  'Flat 
valve  bailer,  'Dart  valve  bailer,  'Gravel  bailer, 
Well  development,  Caving  formations,  Con- 
solidated formations. 

Bailing   is    an   intergral   part   of   the   percussion 
drilling  process.   Certain  conditions   dictate  the 
frequency  of  bailing.  If  the  mixture  thickens  and 
the  rig  engine  speed  must  be  reduced  to  keep  the 
rhythm  of  the  falling  tools,  the  well  must  be  bailed. 
As  mud  in  soft  formations  tends  to  prevent  caving, 
in  caving  formations  bail  out  only  the  thicker  and 
heavier  part  at  the  bottom  of  the  hole.   When 
drilling    a    consolidated    formation,    the    bailing 
operation  is  quite  routine.   After  each  run  (an 
average  of  3  1/2  -  6  ft),  the  tools  are  pulled  from 
the  hole  and  the  bailer  is  run.  Normally  a  bailer  is 
composed  of  seamless  tubing,  on  the  bottom  of 
which  is  a  valve  that  closes  to  hold  the  material 
when  the  bailer  is  raised.  It  is  fitted  with  a  loop  or 
bail  at  the  top  where  the  sand  line  is  attached.  The 
Flat  Valve  Bailer  has  a  flapper  valve  at  the  bottom 
which  opens  when  raised.  For  holes  up  to  12 
inches  in  diameter  best  results  will  be  obtained  if 
the  bailer  diameter  selected  is  about  one  to  two 
inches  less  than  that  of  the  hole.  The  Flat  Valve 
Bailer  is  also  frequently  used  to  obtain  samples  of 
the  formation  through  which  the  drill  passes.  The 
Dart  Valve  Bailer  is  more  generally  used  because 
of  its  convenience  in  dumping.  It  is  particularly 
useful  for  testing  drawdown  and  capacity  of  small- 
diameter  or  low-yield  wells.  The  Sand  Pump  or 
Gravel  Bailer,  because  of  its  inside  plunger  action, 
generally  picks  up  more  material  close  to  the  bot- 
tom. Several  types  of  sand  pumps  are  available. 
This  type  of  bailer  makes  an  easier  job  of  develop- 
ing gravel  wells;  however,  because  of  its  higher 
cost,    relatively    few    drillers    use    it.    (Grober- 
NWWA) 
W77-04288 

GOOD  PLANNING  IS  THE  KEY  TO  DEVIA- 
TION CONTROL, 

Texas  Pacific  Oil  Co.,  Clagary  (Canada). 
C  G  Bohme,  J.  K.  Farries,  and  R.  W.  Logan. 
World  Oil,  Vol.  183,  No.  7,  p  65-69,  December, 
1976.  4  fig,  3  tab. 

Descriptors:  'Drilling,  'Drilling  equipment 
'Drilling  monitors,  'Geologic  formations,  Rock 
mechanics,  Casings,  Faults,  Fissures,  Folds,  Frac- 
tures, Canada. 

Identifiers:  'Deviation  holes,  'Doglegs,  Key 
seat,  Deviation  bits,  Regional  drift,  Rocky  Moun- 
tain Foothills,  Western  Canada. 

Radical  deviation  and  direction  changes  of  forma- 
tions in  the  foothills  region  of  Western  Canada  can 
result  in  sharp  doglegs  that  lead  to  key  seats  and 
their  associated  hole  problems.  Deviation  control 
begins  with  careful  planning.  Information  can  be 
obtained  from  offset  well  records,  seismic  and  sur- 
face geological  data  to  help  predict  the  dip  and 


strike  of  the  formation.  The  well  plan  i 
for  a  straight  surface  hole  with  gradual  i 
allowed  in  the  upper  intermediate    - 
well   The  surface  hole  is  kep' 
ble  to  avoid  surface  casing  wear  ai 
well  to  start  straight  from  below  the  i 
shoe.  After  the  surface  hole  is  con. 
operators  set  a  much  heavier  casing  i 
required  to  allow  for  casing  wear  that 
curs     Deviation    problems    will   probat 
when   a   formation   change    is   encotinC 
penetration  rates  increase  the  tendency 
the  hole  too  fast  without  checking  the 
often  enough.  If  hole  angle  tends  to  drop 
a  directional  survey  should  be  run  to  ct 
severe  direction  change.  If  the  hole  canw 
on  course  by  using  various  drilling  di\ 
deviation  bits  can  be   used  to  drop  ; 
change  direction.  Corrective  measures 
taken  in  soft  formations  where  the  ho 
more  readily  turned  than  in  hard  forma' 
procedure  that  has  been  most  success 
foothills,   using  deviation  bits,  is  to  c| 
weights  and  use  slick  string  with  only  J 
izer    or    string    reamer.    Careful    plar, 
establish  realistic  hole  deviation  limits  w 
ing  faster  penetration  rates.  (Heiss-NWV 
W77-04289 


8D.  Soil  Mechanics 


LEACHATE  DAMAGE  ASSESSMEN 
STUDY  OF  THE  PEOPLES  AVEM 
WASTE  DISPOSAL  SITE  IN  ROCKF 
LINOIS, 

Environmental    Protection    Agency,   I 

Ohio.  Office  of  Solid  Waste  Manage 

grams. 

For  primary  bibliographic  entry  see  Hel- 

W77-04122 

STEADY  NON-DARCIAN  SEEPAGE  1 
EMBANKMENTS, 

Punjab    Agricultural    Univ.,    Ludniat 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Fiel 

W77-04256 

8E.  Rock  Mechanics  and 
Geology 


WELL  LOGGING  MANUAL. 

Scientific  Software  Corp.,  Denver,  Col« 
For  primary  bibliographic  entry  see  Fie: 

W77-04115 


IMPROVED  DRILLING  IS  A  RE 
SOUND  ENGINEERING, 

West  Engineering,  Inc.,  Midland,  Tex. 
For  primary  bibliographic  entry  see  Fie 
W77-04121 

USING      UNCONFORMITIES  TO 

WELLS,  „! 

National  Water  Well  AssociaUon,  W 

Ohio. 

T.  E.  Gass.  „     . 

Water  Well  Journal,  Vol.  30,  No.  1 

December,  1976,  4  fig. 

Descriptors:  'Fractures,  'Porosity,  "PI 
Fissures,  Erosion,  Igneous  rocks,  . 
rocks,  Wisconsin. 

Identifiers:  'Unconformities,  Angi 
formity,  Disconformity,  Nonconform 
formity,  Platteville  dolomite  formauor 

An  unconformity  is  any  surface  that  M 
set  of  rocks  from  another  younger  s 
This  surface  may  represent  a  long  pe 
deposition  in  a  sedimetary  sequence,  < 
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of  weathering  and  erosion.  There  are  vari- 
is  of  unconformities.  When  the  rock  units 
site  sides  of  the  break  are  not  parallel  they 
angular  unconformity.  A  disconformity  is 
rse,  the  rock  formations  on  opposite  sides 
oconformity  are  parallel,  with  appreciable 

the  lower  member.  If  the  unconformity 
s  different  kinds  of  rocks,  for  example 
iry  rocks  from  igneous  rocks,  it  is  called  a 
ormity.  Paraconformities  are  recognized 
e  breaks  resemble  an  ordinary  bedding 
is  often  difficult  to  recognize  unconformi- 
e  drilling  except  where  a  nonconformity  is 
;red.  Sudden  changes  in  lithology  are  typi- 
conf  ormities  or  faults.  When  rock  forma- 

exposed  to  erosion  and  weathering,  the 
ility  of  the  zone  along  the  surface  in- 
is  does  the  fracture  density  of  the  rock, 
turn  increases  porosity.  This  is  caused  by 
se  in  pressure  on  the  rock  formation  when 
!  material  is  removed  by  erosion.  When 
hered  surfaces  are  buried  under  new  rock 
ns,  the  characteristics  of  permeability  and 

are  preserved.  If  these  zones  can  be 
i  the  subsurface  during  drilling,  they  may 
eas  best  suited  for  ground  water  develon- 
rober-NWWA)  P 
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ncrete 


CTERIOLOGICAL  EXAMINATION  OF 
MATER  SOURCES  IN  BETUL  DIS- 
4ADHYA  PRADESH,  INDIA, 

ater  Development  Project,  Betul  (India) 
iry  bibliographic  entry  see  Field  5B. 


TING  WELL  CONSTRUCTION, 

ral    Research    Service,    Beltville,    Md 

ral  Engineering  Research  Div. 

ry  bibliographic  entry  see  Field  8B. 


INSTRUCTION  AND  WATER  QUALI- 

al  Research   Service,   Beltsville,   Md 

al  Engineering  Research  Div. 

ry  bibliographic  entry  see  Field  5G. 


!D  CEMENTING  TECHNIQUES  FOR 
IAMETER  CASING, 

srnational  Corp.,  Houston,  Tex.  Baker- 

lan. 

:W,  Vol.  37,  No.  13,  p  51-55,  October, 


s.  'Well  casings,  *Wells,  *^ments, 
ruling  equipment. 

*Cemenung  methods,   Cement  cost 
:ment  placement,  Cementing  collars. 

menting  of  oil  well  casing  has  taken  on 
srtance  due  to  higher  rig  costs  and  well 

costs  along  with  the  high  costs  of 
ementing  for  inadequate  primary  ce- 
3S.  An  improved  method  for  cementing 
:ter  casing,  uses  drill  pipe  for  pumping 
fry  to  the  bottom  of  the  borehold.  Ce- 
ough  drill  pipe  is  accomplished  by  seal- 
>ipe  stinger  sub  in  a  special  cementing 
a  dnllable  sealing  receptacle.  Cement- 
tnngs  through  drill  pipe  has  been  prac- 
wal  years  on  a  limited  basis.  Recently 

this  equipment  have  developed  a  wide 
t  drill  pipe  cementing  equipment  to  fill 
,  needs  of  large  casing  cementing.  Ce- 
rough  drill  pipe  offers  distinct  ad- 
er  conventional  casing  cementing.  This 
menting  method  saves  valuable  rig 
pement  costs  and  improves  the  qualitv 
lacement.(Heiss-NWWA)  V 


W77-04291 

8G.  Materials 


PUMP  HANDBOOK. 

Worthington  Pump  Inc.,  Newark,  N  J 
McGraw-Hill,   New  York,   N.Y.    1976    p   1102 
$34.50.  Edited  by  I.  J.  Karassik,  et.  al. 

Descriptors:  *Pumps,  *Hydraulic  equipment 
Pump  testing,  Performance,  Quality  control 
Centrifugal  pumps,  Jets,  Pistons,  Turbines,  Impel- 
lers, Intakes,  Electric  motors,  Gears,  Valves 
Identifiers:  Pump  classification,  Similitude  Pump 
construction,  Pump  casings,  Diffusers,  Hydraulic 
balancing  devices,  Shafts,  Shaft  sleeves,  Stuffing 
boxes,  Mechanical  seals,  Bearings,  Vertical 
pumps,  Vacuum  devices,  Steam  pumps,  Screw 
pumps,  Rotary  pumps,  Jet  pumps,  Motor  controls 
Steam  turbines.  Hydraulic  turbines,  Gas  turbines' 
Eddy-current  couplings,  Electric  drives,  Fluid 
couplings,  Pump  controls,  Monitoring  instrumen- 
tation. 

This  handbook  covers  the  theory,  construction 
details,  and  performance  characteristics  of  all  the 
major  types  of  pumps-centrifugal  pumps,  power 
pumps,  steam  pumps,  screw  and  rotary  pumps  jet 
pumps,  and  many  of  their  variants.  It  deals  with 
prune  movers,  couplings,  controls,  valves  and  the 
instruments  used  in  pumping  systems.  Detailed 
treatment  is  given  to  the  systems  in  which  pumps 
operate  and  the  characteristics  of  these  systems 
Because  of  the  many  services  in  which  pumps 
have  to  be  applied,  a  total  of  twenty-one  different 
services-ranging    from    water    supply,    through 
steam  power  plants,  construction,  marine  applica- 
tions,  and  refrigeration  to  metering  and   solids 
pumping  are  examined  and  described  in  detail 
again  by  a  specialist  in  each  case.  The  handbook 
provides  information  on  the  selection,  purchasing 
installation,  operation,  testing  and  maintenance  of 
the  various  types  of  pumps.  An  appendix  provides 
technical  data   useful   in   dealing   with  pumping 
equipment.  (Heiss-NWW A) 
W77-04114 


WELL  LOGGING  MANUAL. 

Scientific  Software  Corp.,  Denver,  Colo 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-247  641 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche! 
U.S.   Geological    Survey   Manual,    GS   Contract 
Number  14-08-0001-13926,  1975.  p  425    fig    tab 
ref ,  append. 

Descriptors:  *Logging(Recording),  'Subsurface 
investigations,  *Wells,  *Rock  properties, 
Borehole  geophysics,  Geologic  formations,  Oil 
reservoirs,  Stratigraphy,  Porosity,  Permeability 
Pore  pressure,  Porous  media,  Boreholes,  Radioac- 
tivity, Resistivity. 
Identifiers:  *Well  logging,  Geophysical  methods. 

Well  logging  is  the  study  and  application  of  all 
borehole  measurements  to  determine  the  proper- 
ties of  the  geologic  formations  surrounding  a 
borehole.  Well  logging  plays  an  important  role  in 
both  geology  and  engineering.  A  substantial 
number  of  applications  are  possible  with  the 
several  dozen  borehole  measurement  techniques 
available.  The  primary  goal  of  well  log  analysis  in 
this  manual  is  the  determination  of  volume  of 
recoverable  hydrocarbons  by  measurement  of 
physical  properties  of  rock  which  are  related  to  the 
pore  and  fluid  distribution.  Over  the  past  few 
years,  considerable  study  has  been  made  of  rock 
properties  such  as  porosity,  permeability,  capilla- 
ry pressure,  hydrocarbon  saturation,  fluid  proper- 
ties, electrical  resistivity,  self  or  natural  potential 
and  radioactivity  of  different  types  of  rocks  The 
borehole  evaluation  methods  covered  are-  cutting 
samples,  coring,  acoustic  devices,  radioactive 
devices,  SP  devices,  resistivity  devices,  mud 
ogging  production  logging  and  dip  meter  devices. 
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W77-04115 

LARS  PUMP  TESTS  SAVE  MILLIONS  OF  D°L- 

J.  Schleicher. 

Johnson  Drillers  Journal,  Vol.  48,  No   6    p  4-7 

November-December,  1976.  3  fig. 

Descriptors:      *Water     well,      *Pump      testing 

Economic    efficiency,    Groundwater,    Irrigation 

California. 

Identifiers:  *Pumping  costs. 

For  the  past  53  years,  Pacific  Gas  and  Electric 
Company  has  offered  its  customers  a  free  pump 
testing  service.  The  company  estimates  that  over 
the  lifetime  of  the  program  over  $11   million  in 
power  cost  savings  has  been  acrued.  Irrigators  do 
not  receive  the  service  automatically.  They  must 
submit  a  written  application  including  all  pertinent 
data  on  the  well.  The  actual  test  requires  an  hour 
or  less.  A  sounding  line  is  used  to  measure  both 
standing  and  pumping  water  levels  and  also  take  a 
temperature  reading  of  the  well  water  to  guage  the 
depth.  The  inside  diameter  of  the  pump  discharge 
pipe  is  then  measured  and  as  well  as  the  velocity  of 
discharge.  The  power  input  at  the  electric  meter  is 
then  measured  while  the  system  is  operating  The 
amperage  and  voltage  at  the  switch  panel  are  also 
checked  to  insure  that  incoming  voltage  is  satisfac- 
tory. The  power  input  to  the  motor  is  also  deter- 
mined.  Using  this  information,  plus  power  use 
records  for  that  meter,  the  well  drawdown  reading 
and  well  output  in  terms  of  GPM  are  this  is  then 
calculated.  These  figures  are  computed  with  the 
current  power  usage  at  that  particular  site  and  the 
cost  of  pumping.  If  pumping  efficiency  is  low   a 
comparative  set  of  figures  showing  the  rate  of 
water  production  and  pumping  costs  from  a  more 
efficient  plant  is  prepared.  These  figures  are  then 
turned   over  to   the   operator  with   further  any 
recommendations.  About  15%  of  all  pumps  tested 
by  the  company  each  year  indicate  that  they  are  in 
need   of   repair   or  adjustment.    With   the   wide 
variety  of  temperatures  and  rainfall  in  California, 
there's  no  piece  of  equipment  more  important  to 
an    irrigating   farmer   than    his    pump.    (Grober- 

W77-04118 


ENERGY  COSTS  DICTATE  EFFICIENT  WELL 

For  primary  bibliographic  entry  see  Field  8B 
W77-04U9 


SHORT,  LARGE  DIAMETER  SCREENS  PROVE 
EFFECTIVE, 

G.  M.  Erickson. 

The  Johnson  Drillers  Journal,  Vol.  48,  No.  6,  p  3 

November-December,  1976.  1  fig. 

Descriptors:  *Water  wells,  *Well  screens,  Lakes 

Surface  waters,  *New  York. 

Identifiers.    'Equal   flow   distribution,    Southern 

Cayuga    Lake    Intermunicipal    Water    Commis- 

sion(NY). 

Through  experience  and  laboratory  experiments 
Johnson  engineers  found  that  short,  large  diameter 
well  screens  generally  provide  a  more  equal  flow- 
distnbution,  and  were  able  to  contribute  to  the 
completion  of  a  large  intake  screen  project  for  the 
Southern  Cayuga  Lake  Intermunicipal  Water 
Commission.  The  50-year  design  requirements 
developed  were:  24  mgd  (16,670  gpm)  with  average 
water  inlet  velocities  through  the  1/4  inch  screen 
openings  not  to  exceed  0.3  fps.  The  design  selected 
was  for  two,  78  inch  diameter,  5  ft.  screens  It  was 
necessary  to  build  a  number  of  smaller  diameter 
screens,  cut  them  longitudinally,  flatten  each 
screen  section  and  re-roll  the  section  to  the  proper 
radius.  These  smaller  sections  were  then  welded  to 
form  the  single  78  inch  diameter  screens.  These 
smaller  diameter  screens  were  manufactured  with 
a  special  combination  of  wire  and  rod  profiles  so 
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that  the  internal  rods  would  provide  the  necessary 
rigidity  and  structural  integrity.  Various  stiffening 
bars,  brace  flanges  and  support  rings  were  used  to 
give  additional  structural  stability  to  the  screen. 
The  assembly  was  transported  by  barge  and 
lowered  into  place  by  crane.  The  intake  screens 
were  attached  to  necessary  pipe  fittings  and  sub- 
sequently mounted  on  a  steel  base  and  support 
frame.  The  intake  pipe  is  supported  every  90  ft.  by 
specially  build  platforms  and  anchored  with  piles. 
The  water  moves  by  gravity  flow  from  the  intake 
structure  to  the  intake  well  in  the  raw-water  pump- 
ing station.  Three  vertical  turbine  pumps  raise  the 
water  from  the  intake  well  100  ft.  to  a  treatment 
plant.  At  present  the  facilities  are  being  used  at  the 
initial  design-rate  of  6  mgd.  (Grober-NWWA) 
W77-04120 

IMPROVED    DRILLING    IS    A     RESULT    OF 
SOUND  ENGINEERING, 

West  Engineering,  Inc.,  Midland,  Tex. 

E.  R.  West. 

World  Oil,  Vol.  183,  No.  7,  p  57-59,  December, 

1976.  2  fig,  1  tab. 

Descriptors:  *Oil  wells,  "Drilling,  "Project 
planning,  Well  casings,  Drilling  fluids,  Pressure 
heads,  Drilling  equipment,  Rock  mechamcs, 
Brines,  Mud,  Shales,  Well  logging. 
Identifiers:  'Problem  anticipation  planning, 
Drilling  time,  Drilling,  Mud  costs,  Drill  bits, 
Drilling  problems. 

The  use  of  established  engineering  practices  and 
proper  planning  resulted  in  the  installation  of  the 
West  Texas,  Regan  Trust  1  oil  well  in  record  time. 
Of  the  problems  encountered,  most  were  an- 
ticipated during  planning.  Most  problems  in  similar 
deep  wells  in  the  area  occurred  in  the  high  pres- 
sure Wolf  camp,  Atoka  and  Barrett  sections.  The 
problem  sections  are  about  5,200  feet  thick  and 
required  weighted  mud  to  stabalize  sloughing  shale 
and  contain  high  pressure  gas.  The  well  completed 
at  the  21,650  foot  level  in  135  days,  using  19  bits 
and  incurring  a  mud  bill  of  $125,000.  All  of  these 
parameters  showed  substantial  improvement  over 
other  wells  drilled  in  the  area.  (Heiss-NWWA) 
W77-04121 


LOW-COST  CHEMICAL  CUTS  SAND 
PROBLEMS  IN  HEAVY  OIL  FIELD, 

Getty  Oil  Co.,  Bakersfield,  Calif. 

S.  R.  Charles. 

World  Oil,  Vol.  138,  No.  7,  December,  1976.  p  61- 

62,  64,  3  fig,  3  ref. 

Descriptors:  "Calcium  hydroxide,  "Permeability, 
Migration,  Silts,  Stabilization,  Clay  minerals, 
Montmorillonite,  Wells. 

Identifiers:  "Calcium  aluminosilicates,  *Sand  con- 
trol, Thermal  recovery  operations,  Kern  River 
field(California). 

The  calcium  hydroxide  treatment  process,  tested 
in  the  Kern  River  field,  California,  is  a  sand  con- 
trol method  that  reduces  sand  movement.  The 
treatment  is  relatively  low-cost  and  material  is  ef- 
fective at  high  temperatures.  It  consist  of  injecting 
an  aqueous  solution  of  calcium  hydroxide  into  the 
producing  sand.  The  chemicals  react  with  fine  par- 
ticles and  clay  minerals,  irreversibly  altering  them 
to  a  water  insensitive  state.  Cementing  materials 
formed  during  the  chemical  reactions  bond  the 
fines  to  larger  formation  particles  preventing  their 
migration  and  increasing  matrix  strength,  without 
significantly  reducing  permeability.  The  process 
occurs  more  rapidly  at  elevated  temperatures  and 
is  well-suited  to  thermal  recovery  operations.  The 
treatment  is  effective  with  solid  string  or  liner 
completions,  and  should  be  performed  in  conjunc- 
tion with  steam  injection.  There  were  three  treat- 
ment techniques  used,  and  a  total  of  108  tests.  The 
success  of  a  treatment  is  based  on  improvement  in 
a  before-and-after  comparison.  Of  the  108  calcium 
hydroxide  treatments  performed  in  the  field,  70  of 
them  have  sufficient  data  to  be  evaluated.  In  74% 


of  the  cases  evaluated,  the  amount  of  sand  bailed 
after  treatment  was  reduced.  Footage  of  sand 
bailed  decreased  by  41%  on  the  average  for  all 
treatments.  This  reduction  is  calculated  between 
the  four-month  period  directly  preceding  and 
directly  following  the  treatment.  At  the  end  of  ad- 
ditional four  months,  amount  sand  bailed 
decreased  another  37%,  which  shows  that  the 
treated  formation  does  not  break  down  quickly 
with  time.  (Grober-NWWA) 
W77-04124 


LUBRICATING  WIRE  ROPE. 

Drilling  -  DCW,  Vol.  38,  No.  1 ,  p  96,  November, 
1976.  2  fig. 

Descriptors:    •Drilling    equipment,    "Lubricants, 

"Application  methods. 

Identifiers:  "Wire  rope.  Metal-split-box,  Pour-on 

method. 

Proper  lubrication  techniques  of  wire  rope,  such 
as  that  used  in  drilling  operations,  will  lengthen  the 
service  life  of  the  rope  considerably.  When  the 
rope  is  in  use,  only  external  application  of  lubri- 
cant is  possible.  The  lubricant  usually  should  be 
hot  or  warm  to  increase  its  penetration  qualities. 
Lubricant  penetration  to  the  rope  core  is  important 
so  as  to  get  coverage  within  the  inner  strands.  Two 
popular  methods  of  lubricant  application  are  the 
metal-split-box  and  the  pour-on  methods.  A  lubri- 
cant engineer  can  suggest  proper  rope  lubricant  as 
well  as  amounts  and  frequency  of  application  for  a 
variety  of  ropes  under  various  uses.  (Heiss- 
NWWA) 
W77-04129 


Drillers  collect  samples  to  provide  the  i_ 
rate  picture  possible  of  an  underground  i 
These  samples  must  typify  and  b<   desct_,_ 
the  rest  of  the  formation  (i(xxi  <-.>  nples  arte] 
tial  for  proper  well  design,  and  consequ    J 
optimun  well  efficiency  can  be  achiever* 
development  time.  A  driller  must  be  av 
variations  in  the  aquifer  to  determine  fl 
cy  of  sampling.  The  manner  in  which  tl 
collected  and  the  tools  used  depend  on  I 
equipment  used  to  drill  the  hole  When  i 
sample  in  rotary  drilling,  the  drilling  l 
stopped  and  circulation  continued  until  the  1 
clean.  This  insures  that  the  sample  coUeclei 
not  contain  any  residue  or  cuttings  from  f  j 
tions  higher  up  the  hole.  In  cable  tool  drilling 
the  proper  equipment  and  care,  near  perfec 
pies  can  be  obtained.  Shavings  or  peeling*  I 
wall  are  cut  off  by  the  driving  and  these  sh, 
represent  a  true  picture  of  the  material  beinij 
pled.  Once  the  samples  have  been  collected 
should  be  containerized  and  labeled.  It  cl 
helpful  to  lay  samples  out  at  the  job  site  I 
sequence   that  they   have  been   encounter  I 
some  evaluation  and  comparison  can  be  j 
right  there.  In  labeling  the  sample,  the  weOl 
or  number  should  be  given  along  with  thedis] 
and  the  static  water  level  of  the  aquifer.  TM 
important  part  of  the  label  is  a  description  I 
depth   from   which   the    sample   was  takfl 
describing  the  material,  it  is  standard  prac  I 
list  the  most  permanent  constituents  first.  (C  j 
NWWA) 
W77-04279 


FIELD  APPLICATION  OF  EXTERNALLY 
STRESS-RELIEVED  DRILL  COLLARS, 

Shell  Oil  Co.,  Denver,  Colo. 

L.  A.  Primm. 

Drilling    -    DCW,    Vol.    38,    No.    1,    p    85-88, 

November,  1976.  2  fig,  1  tab. 

Descriptors:  "Drilling  equipment,  Rotary  drilling, 
On-site  tests,  Design  criteria,  Specifications, 
Fabrication. 

Identifiers:  "Externally  stress-relieved  dnil  col- 
lars, "Connection  failure. 

The  application  of  the  externally  stress  relieved 
drill  collar  has  reduced  the  connection  fatigue 
failure  rate  of  some  drill  collars  being  used  in  Shell 
Oil's  Altamont  well  field  in  Utah.  The  application 
of  the  externally  stress  relieved  drill  collar  may  be 
more  beneficial  on  new  strings  of  drill  collars 
which  have  a  greater  consistency  of  original  struc- 
tural properties  than  used  assemblies.  (Heiss- 
NWWA) 
W77-04130 


SYSTEM     PREVENTS     LEACHATE     FORMA- 
TION. 

For  primary  bibliographic  entry  see  Field  5G. 
W77-04136 


SEGMENTAL   ORIFICES   WITH   SHUNT   ME- 
TERS TO  TOTALIZE  PIPELINE  FLOW, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
For  primary  bibliographic  entry  see  Field  8B. 
W77-04269 


SAMPLING:   ONE   KEY   TO   DRILLING   SUC- 
CESS 

Universal  Oil  Products,  St.  Paul,  Minn.  Johnson 
Div. 

Water  Well  Journal,  Vol.  30,  No.  12,  p  38-40, 
December,  1976. 

Descriptors:    "Sampling,    "Geologic   formations, 
"Water  wells,  Drilling  equipment,  Heaving,  Clays, 

Identifiers:  "Rotary  drilling,  "Cable  tool  drilling. 


DON'T  LET  THE  BUGS  GET  THE  BE!1 
YOU,  „,  . 

National  Water  Well  Association,  Worth : 

Ohio. 

T.  E.  Gass. 

Water  Well  Journal,  Vol.  32,  No.  1 ,  p  26-27, 1 

ry,  1977. 

Descriptors:      "Water      wells,      "Ground 
"Disinfection,   "Iron  bacteria,   "Pathogenii 
teria,  Coliform  bacteria,  Chlorination. 
Identifiers:   "Encrustation,   "Clogging,  Sui 
reducing  bacteria,  Nitrate-reducing  bacterid 

Many  microscopic  organisms  exist  in  I 
water.  These  organisms  corrode  steel  casinj : 
screen  openings,  and  cause  disease.  At 
there  are  hundreds  of  different  types  of  hi 
only  a  select  few  are  of  importance  to  tin  l 
well  contractor.  Iron  bacteria,  sulfite-n: 
bacteria,  nitrate-reducing  bacteria  and 
pathogenic  organisms  are  those  of  prima : 
cem.  Organisms  such  as  these  are  comm< ' 
traduced  into  ground  water  by  poorly 
animal  feedlots,  septic  tanks,  improperly  d  : 
water  wells,  sewer  lines  and  landfill 
Coliform  bacteria,  when  present  in  water  t 
as  evidence  that  the  water  is  polluted  b; 
human  or  animal  waste.  The  reduction  or  i 1 
tion  of  problems  caused  bacterial  organ 
water  well  can  be  accomplished  by  means  c  j 
fection  procedures  integrated  with  the  well  I 
process.  A  solution  of  100  parts  per  mil 
chlorine  will  serve  as  a  suitable  disinfecUo  ! 
Disinfection  should  begin  with  treatmew 
drilling  tools  before  beginning  each  new  jc 
sequent  disinfection  of  the  completed  wet 
pack,  pump  and  plumbing  should  be  the  la;  i 
tions  performed  by  the  contractor  before  i 
the  site.  (Heiss-NWWA) 
W77-04281 


A  LIGHT  IN  THE  WATER. 

Ground  Water  Age,  Vol.  1 1 ,  No.  5,  p  18-A 
ry,  1977. 4  fig. 

Descriptors:  "Remote  sensing,  'Electron! 
ment,  "Water  wells,  "Inspection,  Well 
Pipes,  On-site  investigations. 
Identifiers:  "Borehole  television  cameras 
graphic  logging. 
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television  cameras  are  relatively  new 
mely  useful.  The  TV  systems  are  used 
:ction  of  installed  well  casings,  well 
veil  casing  welds  or  any  other  'downhole' 
Sophisticated  television  equipment  can 
the  trouble  spots  permitting  an  equally 
ted  diagnosis  of  the  problem.  A  televi- 
ction  of  Williams  Air  Force  Base  water 
*ed  excessive  encrustation.  Because  of 
tion  the  base  has  established  a  policy  of 
Revision  inspection  whenever  the  pump 
rhe  Air  Force  has  also  initiated  well  cas- 
tion  regulations  which  require  downhole 
systems.  The  Arizona  state  water  com- 
ld  the  state  land  department  are  taking  a 
osition  on  water  quality.  Both  are  requir- 
sd  reports  on  underground  conditions 
design  and  are  expected  to  insist  on 
hie  logging  in  the  near  future.  This  trend 
been  limited  to  industrial  and  city  wells, 
Itural  irrigation  wells  are  expected  to  be 
oon.  (Heiss-NWWA) 


RD     MATERIALS     PROMISE     EX- 
WEAR  CAPABILITY, 

Bits,  Inc.,  Philadelphia,  Pa. 

,  Vol.  184,  No.  1,  p  109-112,  January, 


s:  *Metals,  *Physical  properties, 
al  properties,  Drilling  equipment 
'  tests,  Failure(Mechanics). 

'Superhard  materials,  Boron  carbide, 
iboride,  Silicon  carbide,  Silicon  nitride 
I  bits.  Stabilizers. 

materials,  ranging  in  hardness  between 
gsten  carbide  and  diamonds,  are  being 
or  use  as  cutting  elements  in  drill  bits 
ir  surfaces  on  stabilizers.  Compounds 

potentially  useful  for  drilling  applica- 
le  boron  carbide,  titanium  diboride,  sil- 
e  and  silicon  nitride.  Mixtures  of  boron 
d  titanium  diboride  have  exhibited 
alities  and  exceed  wear  resistance  of 
impounds  in  some  applications.  In  the 
ndition  superhard  materials  should 
n  drill  bits.  A  40  percent  improvement 

place  in  the  near  future  when  efforts 
:cted  to  specific  compositions  of  the 
rleiss-NWWA) 


>f  tubewell  installations  in 

HSTRICT      MADHYA      PRADESH, 

Water  Development   Project,    Betul 
bibliographic  entry  see  Field  8B. 


WITH  ER  GROOVES  HAD  FEWER 
ON  FAILURES, 

,  Ventura,  Calif. 

rol.  184,  No.  1,  p  87-89,  January,  1977. 

•    ^   "Drilling  equipment, 

names),  Failure(Mechanics),  Stress 
ling. 

'Externally  stress-relieved  drill  coi- 
tion fatigue,  Drill  collar  flexure,  Al- 
Utah). 

eternally  stress-relieved  drill  collars 
n  reducing  connection  fatigue  failure 
ii  collars  during  a  year  of  drilling  in 
nont  field.  Recent  work  has  shown 
ar  connector  fatigue  life  can  be  in- 
ternal grooves  are  cut  in  the  body  of 

fk,  |ne.lconnector-  Conceptually,  the 
ifute  the  bend  associated  with  collar 


flexure  away  from  the  threaded  connection,  thus 
lowering  the  cyclic  stress  level  in  the  connection 
Results  from  applying  the  externally  stress  re- 
Ueyed  drill  collar  feature  have  been  favorable  in 
reducing  the  connection  fatigue  failure  rates  of 
some  dnll  collars  at  Altamont.  Where  difficulties 
were  encountered  it  was  found  that  failure  was 
due  to  one  collar  size  and  one  type  of  connector 
rhere  was  a  probability  that  the  connection 
failures  were  induced  by  machine  shop  practices 
when  these  connectors  were  cut.  The  application 
of  the  externally  relieved  feature  maybe  more 
beneficial  on  new  strings  of  drill  collars  which 
have  a  greater  consistency  of  properties  that  used 
assemblies.  (Heiss-NWWA) 
W77-04285 


ARTIC  CASING  PACK, 

L.  J.  Remont,  and  M.  J.  Nevins 
Drilling    -    DCW,    Vol.    38,    No.     1,    p    43-45 
November    1976.  2  fig,  2  tab.  Reprinted  from  Vo! 
27,  No.  1 ,  of  the  Baroid  News  Bulletin. 

Descriptors:  "Thermal  insulation,  'Boreholes 
Freezing,  *Frost  action,  'Permafrost,  Freeze- 
Uiaw  tests,  Casings,  Oil  wells,  Gels,  Heat  transfer 
Artie  Ice,  Soil  mechaics,  Laboratory  tests' 
Alaskan  North  Slope. 

Identifiers:  'Thermal  casing  insulation,  Artie  oil 
wells. 

An  artic  casing  pack  which  has  been  designed  by 
Baroid  is  helping  to  overcome  production 
problems  on  Alaskas  North  Slope.  The  most  com- 
mon problems  are  stress  on  the  downhole  tubular 
goods  due  to  reported  freezing  and  thawing  and 
weakening  of  the  casing  support  due  to  melting  of 
the  permafrost  once  oil  production  has  begun  Oil 
production  itself  is  also  affected  by  the  permafrost 
zone.  Subsidence  of  the  earth  and  damage  to  the 
casing  and  tubing  can  result  unless  some  form  of 
thermal  insulator  is  used.  Baroid  has  designed  an 
Artie  Casing  Pack  that  effectively  removes  water 
and  water  base  muds  and  minimizes  convective 
heat  transfer  to  the  permafrost.  The  casing  pack  is 
essentially  a  low  water  content  oil  mud  that 
uniquely  gels  to  a  greaselike  consistency  when 
heated.  The  gelled  pack  provides  an  effective  ther- 
mal barrier  since  it  remains  gelled  even  at  a  tem- 
^m/w?,  °f  170  de8rees  Fahrenheit.  (Heiss- 
W77-04286 


SPARKLE  PLENTY, 

h^V  DCW'  Voh  38>  No-  2-  P  «-  December, 
1976.  3  fig. 

Descriptors:  'Drilling  equipment,  'Rotary  drilling, 
Drilling  fluids. 

Identifiers:  'Diamond  drilling  bits,  Tooth  design 
Mud  weights,  Rotary  table  speeds,  Bit  weights' 
Pressure  drops. 

A  twenty-six  inch,  one-piece  diamond,  rotary  drill 
bit  was  recently  fabricated  at  the  American  Cold- 
set  Corporation  in  Dallas,  Texas.  The  bit  was 
flown  to  the  Iranian  oil  fields  for  evaluation  test- 
ing. The  3,800  pound  version  of  American  Coldset 
Corporation's  Shank  Tooth  design  incorporates 
thousands  of  Congo  cube  diamonds,  each 
weighing  in  the  range  of  one  carat.  The  bit  was 
,  ^gnen  for  fllud  volumes  in  the  range  of  1000  to 
1400  gallons  per  minute,  mud  weights  in  the  range 
of  8.3  to  10.5  pounds  per  gallon,  table  speeds  of 
InJZ  25°  evolutions  per  minute,  bit  weights  of 
^°°°  ^J™'000  pounds  «*  Pressure  drops  of 
/OO  to  1000  pounds  per  square  inch.  If  per- 
formance data  shows  promise,  a  trial  of  a  thirtv- 
six  inch  version  will  probably  be  scheduled. 


GOOD  PLANNING  IS  THE  KEY  TO  DEVIA- 
TION CONTROL,  ue-vlA- 

Texas  Pacific  Oil  Co.,  Clagary  (Canada). 

fi?tf^!P  bibli°graphic  entry  see  Field  8C. 

W77-04289 


99 


ENGINEERING  WORKS-Field  8 
Fisheries  Engineering — Group  81 

ToTuKrTrG0^^  PROGRAM  BEGUN 

Water  for  Texas,   Vol.   6,   No.   7,   p   20  July- 
December,  1976.  1  fig. 

Descriptors:  'Subsurface         investigations, 

Logging(Recording),       'Drilling,       Observation 

wells,   Sampling,   Water  sources,   Saline  water 

Water  level  fluctuations,    'Texas,   'Rio  Grande 

River. 

Identifiers:  'Test  hole  wells,  'Drilling  program 
freshwater  exploration,  Rio  Grande  River    El- 

Paso  Valley. 

The  Texas  Water  Development  Board  began  a 
testhole  drilling  program  in  cooperation  with  the 
Ri™SSnde  Regional  Environmental  Project 
(RGREP),  a  project  of  the  U.S.  Bureau  of  Recla- 
mation. The  test  holes  are  being  drilled  in  an  effort 
to  locate  fresh  water  within  the  Hueco  Bolson 
deposits  of  the  ElPaso  Valley.  Additional  water  is 
needed  by  the  local  water  improvement  district  for 
supplemental  irrigation  purposed  during  periods  of 
inadequate  surface  water  allotments  from  the  Rio 
Grande  River.  Three  test  holes  have  been  sunk  to 
date  yielding  only  salt  water.  This  is  the  second 
test  hole  drilling  program  conducted  since  1973 
When  completed  all  test  holes  will  be  completed  as 
permanent  observation  wells  to  monitor  changes 
in  water  levels  resulting  from  pumpage  in  Mexico. 
(Heiss-NWWA) 
W77-04290 

81.  Fisheries  Engineering 


SURVIVAL  OF  COHO  SALMON  FINGERLINGS 
PASSING  THROUGH  OPERATING  TURBINES 
WITH  AND  WITHOUT  PERFORATED  BULK- 
HEADS   AND   OF   STEELHEAD   TROUT   FIN- 
GERLINGS  PASSING  THROUGH  SPILLWAYS 
WITH  AND  WITHOUT  A  FLOW  DEFLECTOR, 
National  Marine  Fisheries  Service,  Seattle,  Wash 
Northwest  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5C 
W77-04402 


EVALUATION  OF  FISH  PROTECTIVE  FACILI- 
TIES AT  LITTLE  GOOSE  AND  LOWER 
GRANITE  DAMS  AND  REVTEW  OF  OTHER 
STUDIES  RELATING  TO  PROTECTION  OF  JU- 
VENILE SALMONIDS  IN  THE  COLUMBIA  AND 
SNAKE  RIVERS,  1975, 

National  Marine  Fisheries  Service,  Seattle,  Wash 
Northwest  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04404 


SURVIVAL  OF  COHO  SALMON  FINGERLINGS 
PASSING  THROUGH  A  PERFORATED  BULK- 
HEAD IN  AN  EMPTY  TURBINE  BAY  AND 
THROUGH  FLOW  DEFLECTORS  (WITH  AND 
WITHOUT  DENTATES)  ON  SPHXWAY  AT 
LOWER  MONUMENTAL  DAM,  SNAKE  RTVER 
APRIL-MAY,  1973, 

National  Marine  Fisheries  Service,  Seattle,  Wash 
Northwest  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5C 
W77-04405 


SURVIVAL  OF  FEVGERLING  PASSING 
THROUGH  A  PERFORATED  BULKHEAD  AND 
MODHTED  SPD1LWAY  AT  LOWER  MONU- 
MENTAL DAM,  APRIL-MAY,  1972, 

National  Marine  Fisheries  Service,  Seattle   Wash 

Northwest  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5C 

W77-04406 


THE  EFFECTS  OF  GAS  SUPERSATURATION 
ON  COLUMBIA  RTVER  FISH  RUNS  -  APPEN- 

Army    Engineer    Div.    North   Pacific,    Portland 
Oreg. 


IS 


v 


c 


Field  8— ENGINEERING  WORKS 
Group  81 — Fisheries  Engineering 


For  primary  bibliographic  entry  see  Field  5C. 
W77-04412 

GAS  BUBBLE  DISEASE,  PROCEEDINGS  OF  A 
WORKSHOP         HELD         AT         RICHLAND, 
WASHINGTON,  OCT.  8-9,  1974. 
Battelle-Pacific  Northwest  Labs,  Richland,  Wash. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04413 

BIOLOGICAL     STUDIES:     FIELD    ORIENTA- 
TION, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-04433 


THE     EARLY     LIFE     HISTORY     OF     FISH, 
VOLUME  II. 

For  primary  bibliographic  entry  see  Field  21. 

W77-04524 


NUTRITION  DE  LA  LARVE  DE  TURBOT 
(SCOPHTHALMUS  MAXIMUS  L.)  AVANT  LA 
METAMORPHOSE, 

Centre     Oceanologique     de     Bretagne,     Brest 

(France). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04526 


PROGRESS  TOWARDS  THE  DEVELOPMENT 
OF  A  SUCCESSFUL  REARING  TECHNIQUE 
FOR  LARVAE  OF  THE  TURBOT, 
SCOPHTHALMUS  MAXIMUS  L., 

Ministry    of    Agriculture,    Fisheries    and    Food, 

Lowestoft  (England).  Fisheries  Lab. 

For  primary  bibliographic  entry  see  Field  21. 

W77-04527 


LABORATORY  REARING  OF  COMMON  SOLE 
(SOLEA  SOLEA  L.)  UNDER  CONTROLLED 
CONDITIONS  AT  HIGH  DENSITY  WITH  LOW 
MORTALITY, 

Bayerische  Landesanstalt  fuer  Fischerei,  Starn- 

berg  (West  Germany). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04528 


EARLY      LIFE      HISTORY      OF      LIMANDA 
YOKOHAMAE  (GUNTHER), 

Tohoku     Regional     Fisheries     Research     Lab., 

Shiogama  (Japan). 

For  primary  bibliographic  entry  see  Field  21. 

W77-04533 


EFFECT  OF  HYDROGEN  SULFTDE  ON 
DEVELOPMENT  AND  SURVIVAL  OF  EIGHT 
FRESHWATER  FISH  SPECIES, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Entomology, 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04552 


EFFECTS  OF  THERMAL  SHOCK  ON  LARVAL 
ESTUARINE  FISH-ECOLOGICAL  IMPLICA- 
TIONS WITH  RESPECT  TO  ENTRAINMENT  IN 
POWER  PLANT  COOLING  SYSTEMS, 

National  Marine  Fisheries  Service,  Beaufort,  N. 

C.  Atlantic  Estuarine  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04556 


10.  SCIENTIFIC  AND 

TECHNICAL  INFORMATION 

10B.  Reference  and  Retrieval 


WATER    RESOURCES    RESEARCH    IN    THE 
LOWER  COLORADO  RIVER  BASIN,  1972-1976, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-04148 

IOC.  Secondary  Publication 
And  Distribution 


ESTUARINE  POLLUTION,  A  BIBLIOGRAPHY, 

VOLUME  2. 

Office    of    Water    Research    and    Technology, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04109 


ESTUARINE  POLLUTION,  A  BD3LIOGRAPHY, 
VOLUME  3. 

Office    of    Water    Research    and    Technology, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04110 


ALGAE  ABSTRACTS,  A  GUIDE  TO  THE 
LITERATURE,  VOLUME  3,  1972-1974. 

Office  of  Water  Research  and  Technology, 
Washington,  D.C.  Water  Resources  Scientific  In- 
formation Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-04111 


WATER    RESOURCES    RESEARCH    IN    THE 
LOWER  COLORADO  RIVER  BASIN,  1972-1976, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-04148 


RESOURCE  AND  LITERATURE  REVDZW,  DIS- 
SOLVED GAS  SUPERSATURATION  AND  GAS 
BUBBLE  DISEASE,  1975, 

Parametrix,  Inc.,  Bellevue,  Wash.  Environmental 

Services  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04437 


RESOURCE  AND  LITERATURE  REVIEW,  DIS- 
SOLVED GAS  SUPERSATURATION  AND  GAS 
BUBBLE  DISEASE, 

Parametrix,  Inc.,  Bellevue,  Wash.  Environmental 

Services  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04438 

10D.  Specialized  Information 
Center  Services 


IDENTIFICATION  CODES  FOR  ORGANIZA- 
TIONS LISTED  IN  COMPUTERIZED  DATA 
SYSTEMS  OF  THE  U.S.  GEOLOGICAL  SUR- 
VEY, 

Geological  Survey,  Reston,  Va.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W77-04224 


W77 -04225 


STATUS  OF  THE  NATIONAL  WATEB 
EXCHANGE  (NAWDEX>--SEPTEMBEB  1 

Geological  Survey,  Reston,  Va.  Water  Re i 

Div. 

For  primary  bibliographic  entry  see  Field'/ 

W77 -04237 

10F.  Preparation  Of  Reviews 


WATER  RESOURCES  TECH.N 

TRANSFER  -  A  GUTOE, 

Universities  Council  of  Water  Resourc 
coin,  Nebr.  Technology  Transfer  Commiti 
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A  s  the  Nation's  principal  conservation  agency,  the 
A  Department  of  the  Interior  has  responsibility  for 
most  of  our  nationally  owned  public  lands  and  natural 
resources  This  includes  fostering  the  wisest  use  of  our 
land  and  water  resources,  protecting  our  fish  and  wild- 
life preserving  the  environmental  and  cultural  values 
of  our  national  parks  and  historical  places,  and  provid- 
ing for  the  enjoyment  of  life  through  outdoor  recreation. 

The  Department  assesses  our  energy  and  mineral  re- 
sources and  works  to  assure  that  their  development 
is  in  the  best  interests  of  all  our  people.  The  Depart- 
ment also  has  a  major  responsibility  for  American 
Indian  reservation  communities  and  for  people  who  live 
in  Island  Territories  under  U.S.  administration. 


FOREWORD 


Jd  Water  Resources  Abstracts,  a  semimonthly 
al.  includes  abstracts  of  current  and  earlier  pertinent 
)hs.  journal  articles,  reports,  and  other  publication 
rhe  contents  of  these  documents  cover  the  water- 
;pects  of  the  life,  physical,  and  social  sciences  as 
ated  engineering  and  legal  aspects  of  the  charac- 
onservation.  control,  use,  or  management  of  water 
ract  includes  a  full  bibliographical  citation  and  a  set 
tors  or  identifiers  which  are  listed  in  the  Water 
s  Thesaurus.  Each  abstract  entry  is  classified  into 
md  60  groups  similar  to  the  water  resources  re- 
:egones  established  by  the  Committee  on  Water 
;  Research  of  the  Federal  Council  for  Science  and 

y 

NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE 
IF  DOCUMENTS  ABSTRACTED  IN  THIS  JOUR- 
aent  bibliographic  information  is  given  to  enable 
order  the  desired  documents  from  local  libraries 
urces. 

Vater  Resources  Abstracts  is  designed  to  serve 
ic  and  technical  information  needs  of  scientists 
and  managers  as  one  of  several  planned  services 
>r  Resources  Scientific  Information  Center 
he  Center  was  established  by  the  Secretary  of  the 

has  been  designated  by  the  Federal  Council  for 
d  Technology  to  serve  the  water  resources  com- 
nproving  the  communicatior.  of  water-related 
suits.  The  Center  is  pursuing  this  objective  by  co- 
nd  supplementing  the  existing  scientific  and  tech- 
ation  activities  associated  with  active  research 
lation  program  in  water  resources. 
WRSIC  with  input,  selected  organizations  with 

resources  research  programs  are  supported  as 
:ompetence"  responsible  for  selecting,  abstract- 


ing, and  indexing  from  the  current  and  earlier  pertinent  litera- 
ture in  specified  subject  areas. 

Additional  'centers  of  competence"  have  been  established  in 
cooperation  with  the  Environmental  Protection  Agency  A 
directory  of  the  Centers  appears  on  the  inside  back  cover 
Supplementary  documentation  is  being  secured  from  estab- 
hshed  d,sc,p.,ne-or,ented  abstracting  and  indexing  services 
Currently  an  arrangement  is  in  effect  whereby  the  B,o- 
Sc^nce  Information  Service  of  Biological  Abstracts  supplies 
WRSIC  with  relevant  references  from  the  several  subject 

sTart,   r'f,ereSt  ,0  °Ur  US6rS-  h  add,,,0n  t0  Bl0l°9'cal  Ab- 
stracts, references  are  acquired  from  Bioresearch  Index 
wh,ch  are  without  abstracts  and  therefore  also  appear  ab- 
stracts ,n  SWRA.  Similar  arrangements  w„h  other  pro 

ta  oenSof°  h      f;aCtS  3re  COnfem?lated  as  Planned  augmen- 
tation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Re- 
sources Research  Institutes  administered  under  the  Water 
Resources  Research  Act  of  1964,  as  well  as  input  from  the 
grantees  and  contractors  of  the  Office  of  Water  Research 
and  Technology  and  other  Federal  water  resource  agencies 
with  which  the  Center  has  agreements  becomes  the  informa 
tion  base  from  which  this  journal  is,  and  other  information 
services  will  be,  derived;  these  services  include  bibliographies 
specialized  indexes,  literature  searches,  and  state-of-the-art' 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  ar- 
rangements of  this  bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Research  and  Technology 
U.S.  Department  of  the  Interior 
Washington,  DC  20240 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


ORE  OF  WATER 

leous  Solutions  and 
nsions 


IUM  STATISTICAL  MECHANICAL 
HON  OF  THE  MOLECULAR  DIFFU- 
FFICIENT  FOR  ISOTOPIC  IMPURI- 
QUH>  WATER, 

iv.,  Reno.  Desert  Research  Inst. 

rom  the  National  Technical  Informa- 
,  Springfield,  VA  22161  as  PB-264  050, 
A03  in  paper  copy,  A01  in  microfiche' 
urces  Center,  Technical  Report  Series 
:ation  No.  29,  December  1976.  24  p  6 
OWRT  A-052-NEV(l).    14-31-0001- 

•Hydrogen  bonding,  Mathematical 
)ispersion,  Mass  transfer,  Ther- 
behavior,  Diffusion,  'Isotope  studies, 

Equations,  *Molecular  structure' 
:thods,  Water  properties,  Denterium.' 

•Molecular     diffusion     coefficient 

coefficients,  Isotoptic  impuri- 
Liquid  water. 

statistical  -  mechanical  calculations  of 
ir  diffusion  coefficient  for  HDO, 
2180  have  been  carried  out.  The  as- 
pair-wise  additive  potentials  for  the 
»f  the  water  molecules  has  been  made 
ry  condition  for  the  molecules  on  the 
:luster  (system)  considered  was  im- 
se  of  this  and  the  essentially  configu- 
e  of  the  partition  functions  that  were 

values  of  the  diffusion  coefficients 
)st  mterest.  In  general  it  was  found 
ision  coefficients  were  smaller  for 
clusters  and  that  the  strong  tempera- 
ice  of  the  basic  equation  for  the  dif- 
lents  (higher  temperature  for  larger 
ficients)  used  persisted  through  the 
was  possible  to  examine  the  depen- 
calculated  diffusion  coefficients  on 
entration  and  in  general  it  was  found 
:oncentration  of  impurities  means  a 

cluster  and  hence  a  smaller  diffu- 
it,  i.e.,  less  of  a  tendency  for  diffu- 
t  a  boundary-value  solution  of  the 
equation  using  a  constant  diffusion 

all  values  of  concentration  would 


R^CFWix?Fw^£?MWATER    RUN<>FF    ON 
RECEIVING  WATER  QUALITY 

Water  Resources  Engineers,  Inc.',  Walnut  Creek, 
WO77-04734y  bibUographic  entrv  »*e  Field  5B. 

SSSFSZfi&J?  URBAN  ST°«MWATER 

Water  Resources  Engineers,  Inc.,  Springfield  Va 
w°77Sr7isy       ographic  entry see  Fie,d  5B ' 


THE  WRE  STORM  MODEL, 

Water  Resources  Engineers,  Inc.,  Springfield  Va 
Wlf-OW*?  blbUographic  entrv  see  Field  5B. ' 


STORMWATER     MANAGEMENT 


THE     EPA 
MODEL, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering  Sciences. 

WO77P04738y  bibUographic  entrv  see  Field  5B. 


DECISION-MAKING  FOR  WATER  QUANTITY 
AND  QUALITY  CONTROL,  V 

Flonda  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering  Sciences. 

w-^^P'  bibliographic  entry  see  Field  5D. 
W  77-04739 


t  CYCLE 
il 


TION, 

'liographic  entry  see  Field  2E. 


U5E    PROCEEDINGS:    APPLICA- 
TORMWATER     MANAGEMENT 

Univ.,  Amherst.  Dept.  of  Civil  En- 

liographic  entry  see  Field  5B. 


OF      URBAN 


1"AL      rMPACT 
t  RUNOFF, 

ty  of  CivU  Engineers,  New  York 
sources  Research  Program, 
•ographic  entry  see  Field  5B 


SELECTED    CASE   STUDIES   USING   STORM 
TYAIs?ECTSNAGEMENT  M°DELS   •  QUAN1TI- 

Orlob  (G.  T.),  and  Associates,  Orinda  Calif 
Z?n?^mary  bibUographic  entry  see  Field  2E 
W 77-04740 


PLANNING  A  STUDY  USDVG  STORMWATER 
MANAGEMENT  MODELS, 

Orlob  (G.  T.),  and  Associates,  Orinda  Calif 

«°^Prmary  bibliographic  entry  see  Field  5B. 

W77-04741 


THREE    CASE    STUDffiS    ON    THE    APPLICA- 

me°nNt£odTelE  ST°RM  WATER  MANAGE" 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

„£Lp™2ary  bibliographic  entry  see  Field  5B. 

W77-04742 


OF       URBAN 


COMPARATIVE       ANALYSIS 
STORMWATER  MODELS, 

Battelle  Pacific  Northwest  Lab.,  Richland,  Wash. 
For  primary  bibUographic  entry  see  Field  5B. 

W77-04743 


A  DISTRD3UTED  CONVERGING  OVERLAND 
FLOW  MODEL  1.  MATHEMATICAL  SOLU- 
TIONS, 

New   Mexico   Inst,   of  Mining  and  Technology 
Socorro.  ' 

For  primary  bibliographic  entry  see  Field  2E 
W77-04744 


A    DISTRIBUTED    CONVERGING    OVERLAND 
FLOW  MODEL  2.  EFFECT  OF  INFDLTRATION 

New  Mexico  Inst,   of  Mining  and  Technology 
Socorro.  ' 

B.  Sherman,  and  V.  P.  Singh. 
Water  Resources  Research,  Vol.  12   No  5   p  897- 
901,  October  1976.  4  fig,  15  ref.l  append. 

Descriptors:       'Model      studies,       'Infiltration 

Overland  flow,  Distribution  systems,  Hydrologic 

systems,     Mathematical     models,     Agricultural 


tionTh^tl  Rr?tt '  R#iafa11'  Rainfall-runoff  rela- 
tionships, Hydrology,  Equations. 

Identifiers:   Kinematic  wave   theory,   Watershed 
dynamics,  Watershed  response. 

The  overland  flow  on  an  infiltrating  converging 
surface  was  studied.  Mathematical  solutions  were 
developed  to  study  the  effect  of  infiltration  on 
nonhnear  overland  flow  dynamics.  To  develop 
mathematical  solutions,  infiltration  and  rainfall 
were  represented  by  simple  time  and  space  invari- 
ant functions.  For  complex  rainfall  and  infiltration 
functions  explicit  solutions  were  not  feasible. 
(See  also  W77-04744)  (Lee-ISWS) 
W77-04745 


^oR?^EL^F        SURFACE        DEPRESSION 
STORAGE:      ANALYSIS     OF     MODELS     TO 

?iONRIBE     ™E     DEpTH-STORAGE )     FUNC 

fin0i\jJn!l    at    Urbana-Champaign.    Dept.    of 
Agricultural  Engineering. 

nlf^Z?  bibliographic  entry  see  Field  2G. 


A  SUBALPDME  SNOWMELT  RUNOFF  MODEL 

Wyoming     Univ.,     Laramie.     Water    Resources 
Research  Inst. 
L.E.Allen. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  046 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche.' 
Wyoming  Water  Resources  Series  No  65 
December  1976.  163  p,  25  fig,  7  tab  54ref  annend' 
OWRT  A-010-WYO(5),  1 4-f  i  -0001-355 1    385T 

Descriptors:    'Computer  models,   'Snow  cover 
Snowmelt,  'Runoff.  Hydrology,  Solar  radiation,' 

W^terhed6kBMales).StUdieS-  "^^  ^^ 
Identifiers:  'Flow  routing,  'Subaloine 
watersheds ,  Nash  Fork  basin(Wyo). 

A   digital  computer  model  for  simulating  daily 
watershed  runoff  from  snowmelt  under  subalpine 
conditions  has  been  developed  in  first-gemeration 
doem.  Solar  radiation  is  the  primary  source  for 
snowmelt  The  areal  extent  of  snowcover  is  calcu- 
lated with  a  submodel  derived  through  stepwise 
multiple  regression   techniques.   Insolation   mea- 
sured  in  or  near  the   basin   is  adjusted  to   the 
latitude   slope,  and  aspect  of  each  segment  in  the 
basin,  then  adjusted  for  albedo  and  combined  with 
longwave  radiation  for  the  net  radiation  exchange 
producing  potential  snowmelts.  These  snowmelts 
are  adjusted  for  snowpack  conditions  and  distribu- 
tion, and  become  the  runoff  from  each  segment  to 
be  routed  through  flow  points  as  daily  discharge 
Comparison   of   simulated   flows   with   observed 
flows  indicated  reasonably  satisfactory  model  per- 
formance. The  model  was  developed  and  tested 
for  the  Nash  Fork  basin  in  southeastern  Wyomine 
but  there  are  no  theoretical  reasons  to  prevent  ap- 
plication of  the  model  to  other  watersheds  where 
W77*5oOOS        d°mmant  source  of  streamflow. 


RAINFALL-RUNOFF  MODELS 

ESSE*' Ca" Dept- of  clvil  En8ineerine 

In:  Systems  Approach  to  Water  Management  (Ed 

mill        m1SW5S)>  P  16"53  (Chapter  2>.  McGraw- 
Hill,  Inc.,  New  York,  N.Y.,  1976.  10  fig,  1  tab,  64 

Descriptors:  •Rainfall-runoff  relationships, 
Hydrology,  'Mathematical  models,  'Simulation 
analysis  Unit  hydrographs,  Infiltration,  Design 
Snowmelt,  Computers,  Water  balance,  Channel 
flow,  Equations,  Hydrologic  aspects,  Stochastic 
processes,  Systems  analysis 
Identifiers:  Stanford  watershed  model 
Hydrocomp  Simulation  Program. 
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Field  2— WATER  CYCLE 
Group  2A— General 

This  chapter  examines  rainfall-runoff  models.  One 
of  the  key  hydrological  problems  has  always  been 
to  estimate  the  flow  of  ungaged  streams  or  to  ex- 
tend the  avaUable  records  of  gaged  streams.  Lin- 
slev    who  pioneered  modeling  work  in  this  area 
with  his  Stanford  Watershed  Model,  reviews  some 
of  the  early  developments  which  lead  to  his  work- 
unit   hydrographs,    determination   of   infiltration 
rates  and  snowmelt,  the  coaxial  method  and  other 
developments  in  the  1950's,  including  the  advent 
of  computers.  The  structure  of  a  water  balance 
model  is  succinctly  described,  including  the  func- 
tions of  rainfall,  evapotranspiration,  interception, 
impervious  area  runoff,  soil  moisture  storage   ln- 
fatration,  interflow,  upper  zone  storage,  overland 
flow   interflow  discharge,  groundwater,  and  other 
relevant      parameters.      These      functions      are 
discussed     with     specific     reference     to     the 
hydrocomp    Simulation   Program,    which   is   the 
latest  and  most  completely  tested  model  deriving 
from   the   original   Stanford   Wateished   Model. 
Finally    Linsley  comments  on  the  application  as 
well  as  the  future  of  simulation.  Simulation  analy- 
sis is  in  all  probability  the  method  of  the  future  in 
parametric  hydrology  and  it  may  be  useful  as  a 
complementary  tool  in  stochastic  hydrology.  (See 
also  W77-05008)  (Bell-Cornell) 
W77-05010 


2B.  Precipitation 


COMPUTATION      OF      SOLAR      RADIATION 
FROM  SKY  COVER, 

National  Weather  Service,  Silver  Spring,  Md.  OI- 

fice  of  Hydrology. 

E.S.Thompson. 

Water  Resources  Research,  Vol.  12,  No.  5,  j>  85V- 

865,  October  1976.  5  fig,  2  tab,  6  ref ,  1  append. 

Descriptors:  'Cloud  cover,  'Solar  radiation 
♦Model  studies,  'Equations,  Mathematical 
models,  Analytical  techniques,  Data  processing, 
Correlation  analysis,  Radiation,  Energy  transfer, 
Atmosphere,  Meteorology. 


tion,  Meteorological  data,  Arid  lands,  Arid  cli- 

WenUfiers:     'Nigeria(Sudan     Savanna     region), 
•Sahel. 

World-wide  concern  is  being  expressed  about  the 
below  average  monsoon  rainfall  received  during 
recent  years   in   the   Sudano-Sahelian   region   of 
West  Africa.  The  rainfall  probability  at  two  sta- 
tions in  Nigeria,  Kano  and  Sokoto,  for  which  rain- 
fall records  are  available  for  over  sixty  years,  is 
assessed.  The  variation  with  time  of  the  annual 
rainfall  at  Kano  and  other  stations  in  the  sudan  re- 
gion of  northern  Nigeria  is  also  examined.  Climatic 
changes  and  their  effects  on  rainfall  patterns  are 
analyzed.  From  analyses  of  the  rainfall  records  at 
these  two  stations  it  appears  very  likely  that  the 
rainfall  at  Kano  and  Sokoto  during  the  1974  season 
will  be  higher  than  rainfall  during  1973,  and  rather 
less  likely  that  it  will  be  higher  than  that  during 
1972  From  an  examination  of  the  time  variation  of 
the   annual   rainfall   at   six   stations   in   northern 
Nigeria  it  seems  very  likely  that  the  annual  rainfall 
in   the   Sudan   (and   Sahel)   region   will   increase 
towards  1980.  (Jam ail- Arizona) 
W77-04790 

SPACIAL  VARIATION  OF  PRECIPITATION  ON 
THE  TEXAS  HIGH  PLAINS, 

Texas      Tech      Univ.,      Lubbock.      Dept.      ot 

Geosciences. 

D.R.Haragan. 

Water  Resources  Bulletin,  Vol.  12,  No.  6,  p  11V1- 

1204,  December,  1976.  11  fig,  4  ref. 

Descriptors:  'Rainfall,  'Weather  modification, 
•Cloud  seeding,  'Artificial  precipitation, 
•Correlation  analysis,  'Texas,  Precipita- 
tion(Atmospheric),  Water  supply,  Weather  data, 
Weather  forecasting,  Agriculture,  Distribution, 
Rainfall  disposition,  Climatology,  Probability, 
Chemistry  of  precipitation.  Weather,  Variability, 
Semiarid  climates. 
Identifiers:  'Texas  High  Plains. 


The  Big  Thompson  flash  flood  struck  on  the  i 
ing  of  July  31,  1976   A  few  short  hours  sepi 
the   onset   of   heavy    rain   from   the  flood- 
passing  the  canyon  mouth  to  quickly  subs 
the  plains  below    The  heroric  efforts  of  li 
forcement  officers  and  rescue  workers  kc 
loss  of  lives  from  being  higher  but  at  least  1  } 
sons  were  killed  and  the  search  for  the  r  i 
continues.  The  Big  Thompson  River  u  I  tn| 
of  the  South  Platte  River   Its  source  is  m  < 
Mountain  National  Park  in  north-central  Co  i 
On  the  evening  of  July  31 ,  1976,  a  very  hea  i 
fell  over  a  70-square  mile  area  in  the  centi  i 
tion  of  the  watershed   The  most  intense  r< 
more  than  12  inches,  occurred  over  the  sl< 
the  western  third  of  the  Big  Thompson  C  \ 
More  than  four  inches  of  rain  fell  over  Uw  : 
canyon  area.  The  resulting  runoff  exceet 
highest  previously  recorded  by  almost  an  c; 
magnitude,   reaching  an  estimated  31,20(1 
feet  per  second  at  the  mouth  of  the  canyon  i 
mation  is  given  on  methods  of  data  acquisit 
meteorological  conditions   and   forecasts 
river  began  to  rise.  Finally,  the  methods 
semination  of  warnings  and  the  public  n« 
are  detailed.  (NOAA) 
W77 -04833 

MODEL  OF  HURRICANE  TIDE  IN  CAP1 
ESTUARY 

National     Meteorological    Center,    Wasl 

DC  .-  -jj. 

For  primary  bibliographic  entry  see  Field  2 

W77-04898 

2C.  Snow,  Ice,  and  Frost 

AREAL  DIFFERENTIATION  OF  SNOW 
iti  EAST  CENTRAL  ONTARIO, 

Trent   Univ.,   Peterborough  (Ontario).  1 

Geography. 

W  P  Adams. 

Water  Resources  Research,  Vol,  12,  No  t 

1234,  December  1976.  3  fig,  6  tab,  14  ref. 


A  procedure  for  estimating  global  solar  radiation 
from  sky  cover  was  developed  from  the  records  of 
47  stations  in  the  United  States,  with  long  periods 
of    radiation    observations    during    the    10-year 
period,  March  1961  through  February  1971.  The 
proceoure  fits  a  general  parabolic  equation  of  the 
form  Y  =  B  +  (1  -  B)  (1  -  N  to  the  P  power)  to  the 
observations,  where  Y  is  the  observed  global  solar 
radiation  divided  by  clear  sky  radiation  and  N  is 
the  sky  cover.  The  variables  B  (the  point  at  which 
the  parabola  crosses  the  y  axis)  and  P  (a  variable 
parameter  less  than  1.0)  were  selected  to  minimize 
Jhe  sum  of  the  errors  (Y  -  Y  sub  calc  squared), 
where  Y  sub  calc  is  the  calculated  value  of  Y.  The 
equation  Y  =  B  +  (1  -  B)  (1  -  N  to  the  0.61  power) 
was  selected  as  most  representative,  and  the  B 
values  in  this  equation  that  minimize  the  sum  ol 
the  errors  squared  for  the  individual  stations  were 
shown.  The  average  absolute  error  of  the  5,306 
data  points  is  1.18  MJ/sq  m,  or  7%  of  the  average 
observed  radiation.  Because  of  the  uncertainties 
of  the  observed  global  solar  radiation  and  ob- 
served sky  cover,  the  procedure  should  be  used 
with  caution,  particularly  for  periods  of  less  than  1 
month.  (Sims-ISWS) 
W77-04772 

RAINFALL  IN  THE  SUDAN  SAVANNA  REGION 
OF  NIGERIA,  .  . 

Institute      for      Agricultural      Research,      Zana 

(Nigeria). 

J  M.  Kowal,  and  A.  H.  Kassam. 

Weather,  Vol.  30,  No.  1,  p  24-28,  January,  1975.  2 

fig,  2  tab,  9  ref. 

Descriptors:  'Rainfall,  'Droughts,  'Meteorology, 
•Climatic  zones,  •Weather  forecasting,  'Africa, 
Precipitation(Atmospheric),  Monsoons,  Climatic 
data,  Forecasting,  Projections,  Frequency  analy- 
sis   Climatology,   Probable   maximum   precipit- 


in order  to  evaluate  properly  attempts  at  artificial 
precipitation  augmentation,  it  is  necessary  first  to 
understand    natural    precipitation    variability    m 
space  and  time.  These  variables  for  the  Texas 
High  Plains  are  presented.  This  type  of  informa- 
tion  is   essential,   too,   in   solving   a  variety   of 
problems    dealing   with   irrigation,    crop    yields 
drainage,  and  water  supply.  Mean  annual  rainfall 
for  the  Texas  High  Plains  over  a  thirty-year  period 
is  presented.  Peak  rainfall  occurs  in  May;  the  five- 
month  period  November  through  March  is  a  dry 
season.  The  sequence  of  meteorological  events 
leading  to  precipitation  is  discussed.  The  spacial 
variation    of    monthly    rainfall    totals    was    in- 
vestigated further  by  use  of  the  coefficient  of  cor- 
relation between  individual  stations.  Mean  annual 
precipitation  along  the  Texas-New  Mexico  border 
is  about  16  inches,  along  the  eastern  border  22  to 
24  inches.  Analyses  of  space  autocorrelation  fields 
indicated  that  correlation  in  precipitation  amounts 
varies  with  both  distance  and  direction.  The  possi- 
bility of  using  space  autocorrelation  analysis  to 
evaluate      weather      modification      projects      is 
discussed  in  detail.  (Jamail- Arizona) 
W77-04793 

BIG  THOMPSON  CANYON  FLASH  FLOOD  OF 
JULY  30-AUGUST  1,  1976.  A  REPORT  TO  THE 
ADMINISTRATOR. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  Md. 

NOAA  Natural  Disaster  Survey  Report  76-1, 
November  1976.  48  p,  20  fig. 

Descriptors:  *Flash  floods,  'Flood  data,  'Rain 
•Runoff,    'Flooding,    'Warning   systems,   Flood 
damage,    Meteorological    data,    Storms,    Flood 
forecasting,  'Colorado. 
Identifiers:  'Big  Thompson  Canyon(CO). 


Descriptors:     'Snow     cover,     'Snow 
•Vegetation    effects,    'Canada,    Snow 
Precipitation(Atmospheric),    Surveys,   - 
Snowpacks,   Moisture   content,  Densitx 
resources,  Vegetation,  On-site  investigau 
Identifiers:  'Ontario. 

Vegetationally  based  patterns  of  snow  de 
sity  and  water  equivalent  were  ldenufiec 
snow  course,  grid,  and  unaligned  randoi 
measurements.  The  limitations  of  extra 
from  point  measurements  to  genera' 
teristics  of  regional  snow  cover  were  disc 
an  area  in  which  midwinter  melt  is  a  I 
snow  evolution.  The  snow  cover  of  the  \ 
zones  was  most  distinct  in  terms 
equivalent  and  least  distinct  in  terms  o 
Measurements  of  depth  proved  to  have  : 
dictive  value  for  water  equivalents.  The 
generalizations  from  point  measurement 
terms  of  quite  coarse  measures  of  sn 
characteristics,  is  limited  in  such  areas 
period  following  the  time  of  measurenw 
ISWS) 
W77-04883 

WATER  DRAG  ON  ARCTIC  SEA  ICE, 

McGfll  Univ.,  Montreal  (Quebec).  Ice 

Project. 

K  Shirasawa,  and  M.  P.  Langleben. 

Journal  of  Geophysical  Research,  Vol 

p  6451-6454,  December  20,  1976.  4  fig,  1 

Descriptors:  'Sea  ice,  'Arctic,  'Drag, 
vestigations,  Data  processing,  lnstrt 
Currents(Water),  Friction,  Fluid  fncu 
Time  series  analysis,  Ice,  Ice-water 
Oceanography,  'Canada. 
Identifiers.  Drag  coefficient,  Ice  drag, 
Robeson  Channel(NWT). 


-component  ultrasonic  current  meter  was 
obtain  measurements  of  current  fluctua- 
te frictional  boundary  layer  under  an  ice 
Robeson  Channel,  Northwest  Territories, 
during  July  1974.  The  Reynolds  stress 
the  underside  of  the  ice  floe  was  computed 
ime  series  analysis  of  the  correlation 
i  downflow  and  vertical  fluctuations  of 
The  average  water  drag  coefficient, 
to  a  depth  of  1  m  below  the  ice  and  based 
uns  in  which  the  mean  current  was  in  the 
tween  12  and  32  cm/s,  was  0.00105  with  a 
l  error  of  +  or  -  0.00026.  Two  runs,  made 
ow  current,  yielded  muchhigher  values  of 
:fficient  but  were  thought  to  be  in  error, 
af  current  velocity  fluctuations,  plotted  as 
n  of  frequency,  approached  the  -5/3  slope 
i  by  the  Kolmogoroff  law.  Co-spectra 
no  contribution  to  the  momentum  flux  at 
ies  above  1  Hz.  (Sims-ISWS) 
1)1 


.PINE  SNOWMELT  RUNOFF  MODEL, 

5    Univ.,    Laramie.     Water    Resources 
Inst. 

ary  bibliographic  entry  see  Field  2A 
X) 

aporation  and  Transpiration 


HON  OF  EVAPORATION  FROM 
IS  OF  SOIL  DURING  ALTERNATE 
>  OF  WETTING  AND  DRYING, 

:nt  of  Agriculture,  Ottawa  (Ontario).  Soil 

Inst. 

iry  bibliographic  entry  see  Field  2G. 
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LICABILITY  OF  PLANETARY  BOUN- 
LYER  THEORY  TO  CALCULATE  RE- 
EVAPOTRANSPIRATION, 

uv.,  Ithaca,  N.Y.  Coll.  of  Engineering 
ert,  and  J.  A.  Mawdsley. 
sources  Research,  Vol.  12,  No.  5,  p  853- 
>er  1976.  4  fig,  40  ref.  NSF  GA-42569. 

•Boundary  layers 

nspiration,  »Model  studies,  Evapora- 
ispiration,  Water  supply,  Theoretical 
*ass  transfer,  Atmosphere,  Atmospher- 
Drought,  Flood  forecasting. 
:  'Boundary  layer  theory,  'Planetary 
Regional  evapotranspiration,  Uniform 
ayer,  Rawinsonde,  Atmospheric  stabili- 
ansfer  formulae. 

Jon  was  obtained  for  the  calculation  of 
piration  from  a  region  even  when  the 
Ply  to  the  surface  is  limited.  The 
model  was  based  on  general  similarity 
for  a  steady,  uniform  boundary  layer 
:onditions  of  atmospheric  stability.  The 
aass  transfer  formulae   have   the   ad- 

t  the  necessary  data  (rawinsonde)  are 
mely  published  or  otherwise  easily 
n  contrast,  most  methods  used  for  the 
on  of  evapotranspiration  require  either 
xpenmental  setup  for  rarely  available 

purely  empirical  and  without  a  firm 
se.  The  proposed  method  could  be  ap- 
irologic  simulation  for  drought  studies 

aetermmation  of  antecedent  moisture 
n  nood  prediction.  (Roberts-ISWS) 


SOLAR      RADIATION 


TION      OF 
COVER, 

Xg"  SerViCe*  SUVer  Sprine'  Md   °f" 
bibliographic  entry  see  Field  2B. 


EVAPOTRANSPIRATION-SOME 
AREAS, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies 
C.W.Rose. 

In:  Watershed  Management  on  Range  and  Forest 
Lands,  Proceedings  of  the  Fifth  Workshop  of  the 
U.S./Australia  Rangelands  Panel,  Boise,  Idaho 
June  15-22,  1975,  p  83-94,  March  1976.  11  fig,  32 

Descriptors:  'Evapotranspiration,  'Soil  water 
movement,  'Evaporation,  'Transpiration,  'Soil- 
water-plant  relationships,  Soil  moisture,  Range 
management,  Watersheds(Basins),  Model  studies 
Hydrologic  equations,  Land  use,  Land  manaee- 
ment.  6 

Identifiers:     Isothermal     evaporation,     Lumped- 
parameter  model. 

Methods  are  described  for  determining  evapora- 
tion from  essentially  bare  soil  and  for  simulating 
transpiration  from  single  or  isolated  plants.  Also 
discussed  are  methods  of  studying  the  effects  of 
land  use  or  management  changes  on  watershed 
hydrology  and  the  problem  of  predicting  soil  dry- 
ing  from   meteorological   screen    measurements 
Evaproation  from  areas  such  as  range  catchments 
may  be  estimated  by  measuring  profiles  of  volu- 
metric soil  water  content  over  a  given  time  period 
and  applying  the  principle  of  mass  conservation  of 
water  to  the  volume  of  soil  between  unit  area  of 
tile  soil  surface  and  the  depth  of  measurement 
The  isothermal  theory  of  water  fluxes  is  used  to 
show  how  evaporation  from  a  homogeneous  soil 
can  be  estimated  from  measurements  of  soil  sur- 
face water  content.  Browse  shrubs  and  trees  in 
and  rangelands  are  often  spaced  such  that  they 
may  be  considered  as  single  or  isolated  plants 
Transpiration  from  these  plants  can  be  measured 
by  a  simple  lumped-parameter  model  for  water 
transport  from  soil  to  atmosphere  through  a  single 
plant    Equations   are  provided   these  and  other 
models.  (Jahns-Arizona) 
W77-04777 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff— Group  2E 

growth     2E.  Streamflow  and  Runoff 


ON  THE  ROLE  OF  SOIL  MOISTURE 
HYSTERESIS  IN  THE  SUPPRESSION  OF 
EVAPORATION  FROM  BARE  SOIL  UNDER 
DIURNALLY  CYCLIC  EVAPORATIVITY 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
D.  Hillel. 

Soil  Science,  Vol.  122,  No.  6,  p  309-314,  December 
1976.  4  fig,  ltab,  15  ref. 

Descriptors:  'Evaporation,  'Soil  moisture 
'Hysteresis,  'Model  studies,  Evaporation  control' 
Mathematical  models,  Soils,  Cycles,  Diurnal  Dry- 
ing, Soil  science. 

Identifiers:  'Moisture  hysteresis,  'Soil  moisture 
evaporation. 

A  dynamic  simulation  model  of  nonsteady  isother- 
mal evaporation  under  cyclic  evaporativity  was 
used  to  evaluate  the  possible  influence  of  the 
hysteresis  phenomenon  on  the  rate  and  cumulative 
amount  of  moisture  loss  and  on  the  distribution  of 
moisture  in  the  soU  surface  zone.  The  esults  sup- 
port the  hypothesis  that  the  hysteresis  effect  can 
cause  an  appreciable  reduction  of  evaporation  in 
comparison  with  the  nonhysteretic  condition 
(Sims-ISWS) 
W77-04886 


INFDLTRATION  THROUGH  SOIL  WITH  A 
SLIGHTLY  PERMEABLE  BURIED  MEM- 
BRANE, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  2G 

W77-04887 


WHY  SIMULATION, 

R.  K.  Linsley. 

Simulation   Network   Newsletter,   (Hydrocomp) 

Vol  8,  No  5,  p  1-4,  September,  1976. 

Descriptors:  'Analytical  techniques,  'Model  stu- 
dies, 'Hydrology,  'Storm  runoff,  'Time,  Infiltra- 
tion, Hydrographs,  Watersheds(Basins) 
'Simulation  analysis. 

The  advantages  of  simulation  techniques  were 
discussed  as  applied  to  hydrology.  Beginning  in 
1960,  it  was  found  that  simulation  programs  could 
with  past  data  as  background,  allow  the  extrapola- 
tion of  conditions  beyond  the  range  of  observed 
data  in  storm  runoff  studies.  Previous  'pencil'  cal- 
culations were  only  approximations  which  were 
time  consuming  as  well  as  being  unable  to  use  time 
intervals  of  less  than  6  hours  which  would  more 
accurately  deal  with  infiltration  and  hydrograph 
characteristics  of  small  watersheds.  Simulation 
produces  a  more  complete  answer;  allows  adjust- 
ments for  change  which  are  not  effective  with  con- 
ventional methods;  has,  generally,  a  time  and  cost 
advantage  over  conventional  methods;  and  data  is 
easily  obtained  on  magnetic  tape  from  the  Climatic 
Data  Service  or  the  Geological  Survey.  Simula- 
tion, however,  is  not  competitive  with  the  use  of 
empirical  formulae  for  design  flow  computations 
(Colhns-FIRL) 
W77-04725 


SIMPLHTED  METHODS  OF  COMPUTING  THE 
QUANTITY  OF  URBAN  RUNOFF, 

Water  Resources  Engineers,  Inc.,  Springfield  Va 
R.  P.  Shubinski. 

In:  Short  Course  Proceedings:  Applications  of 
Mormwater  Management  Models,  August  19-23 
1974,  Amherst,  Massachusetts,  University  of 
Massachusetts,  Amherst,  p  200-213.  7  fig,  4  tab,  2 

Descriptors:  'Analytical  techniques,  'Rainfall  in- 
tensity, 'Runoff,  'Urban  runoff,  'Peak  discharge 
Morm  runoff,  Storm  water,  Drainage  systems 
Identifiers:  Peak  storm  flow. 

Regional        flood-frequency        relations        were 
developed  for  40  non-urban  watersheds  in  the  San 
Francisco  Bay  area  by  means  of  multiple  regres- 
sion. The  regression  equations  were  developed  for 
basins  larger  than  5  sq  mi  under  essentially  non- 
urban  conditions,  and  increasing  urbanization  will 
tend  to  change  the  coefficients  and  exponents  The 
rational  method  is  based  on  the  equation  setting 
the  maximum  runoff  rate  equal  to  the  product  of  a 
runoff  coefficient  representing  the  effects  of  rain- 
tall  losses,  the  average  intensity  of  rainfall  for  the 
travel  time,  and  the  drainage  area.  The  method's 
two  principal  assumptions  are  that  the  maximum 
runoff  rate  occurs  when  the  entire  area  is  con- 
tributing flow  and  the  maximum  rate  of  rainfall  oc- 
curs during  the   time  of  concentration  and   the 
design  rainfall  depth  during  the  time  of  concentra- 
tion can  be  converted  to  an  average  rainfall  inten- 
sity. The  unit  hydrograph  (UH)  is  based  on  the  as- 
sumption that  the  ordinates  of  a  direct  runoff 
hydrograph  are  proportional  to  the  ordinate  of  the 
UH  tunes  the  rainfall  excess  in  a  given  time  inter- 
val. Using  the  UH  involves  derivation  of  the  UH 
for  specified  duration  and  application  to  a  given 
rainfall   event   to    determine    the    corresponding 
hydrograph  of  direct  runoff.  Computation  of  rain- 
fall excess  is  based  on  known  rainfall  rates  and 
estimates  of  losses.  The  UH  can  be  used  in  com- 
prehensive watershed  simulation  to  evaluate  the 
hydrologic  effects  of  urbanization  and  costs  of 
required  drainage  facilities.  (See  also  W77-047301 
(Snyder-FIRL) 
W77-04736 


THE  WRE  STORM  MODEL, 

Water  Resources  Engineers,  Inc.,  Springfield  Va 
For  primary  bibliographic  entry  see  Field  5B. ' 


Field  2— WATER  CYCLE 

Group  2E— Streamflow  and  Runoff 


W77-04737 

THE     EPA     STORMWATER     MANAGEMENT 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 

W77-04738 

SELECTED  CASE  STUDIES  USING  STORM- 
WATER  MANAGEMENT  MODELS  --  QUANTI- 
TY ASPECTS, 

Orlob  (G.  T.),  and  Associates,  Onnda,  Cain. 
G.T.Orlob.  f 

In-  Short  Course  Proceedings.  Applications  ot 
Stormwater  Management  Model-  August  19-23 
1974  Amherst,  Massachusetts,  University  ot 
Massachusetts,  Amherst,  p  250-268.  15  fig,  6  ref . 

Descriptors:  'Analytical  techniques,  *Rainfall  in- 
tensity, 'Computer  programs,  *Runoff,  Urban 
runoff,  Peak  discharge,  Storm  water,  Storm  ru- 
noff. _  ...  . 
Identifiers:  Peak  storm  flow,  Storm  Water 
Management  Model(SWMM). 

Investigations   of   Northwood  Tract,   Baltimore, 
Maryland;    Pegel    T1/T2,    Hamburg     Germany; 
View  Ridge,   Seattle,  Washington;  Vme  Street, 
Melbourne,  Australia;  and  a  special  study  of  sta- 
bility problems  are  used  to  illustrate  application  of 
the  Storm  Water  Management  Models.  Observed 
and  simulated  runoff  peaks  were  not  coincident  in 
time.  Watershed  yields  disagreed.  The  simulated 
runoff  pattern  tended  to  be  smoother  and  more  at- 
tenuated than  that  observed.  Simulated  runoff  was 
discontinuous.  Sometimes  initial  peaks  were  not 
well  simulated  although  subsequent  peaks  were, 
and  vice  versa.  The  computer  runoff  for  Hamburg 
compared  well  with  the  measured  flow  for  a  storm 
with  two  distinct  precipitation  peaks.  The  model 
gave  a  good  account  of  the  peak  flow  for  the  View 
Ridge  catchment,  but  was  a  bit  too  low  m  the  trail- 
ing portion  of  the  storm.  The  SWMM  proved  su- 
perior in  a  comparison  with  models  developed  by 
England's   Road   Research   Laboratory   and   the 
University  of  Cincinnati  for  Melbourne.  Often  it  is 
difficult  to  distinguish  numerically  induced  oscula- 
tions  from   hydraulic   behavior   that   sometimes 
produces  real  fluctuations.  Numerically  induced 
oscillations  can  often  be  eliminated  by  changes  in 
time  step,  averaging,  or  computational  techniques. 
(See  also  W77-04730)  (Snyder-FIRL) 
W77-04740 

COMPARATIVE       ANALYSIS       OF       URBAN 
STORMWATER  MODELS, 

Battelle  Pacific  Northwest  Lab.,  Richland  Wash. 
For  primary  bibliographic  entry  see  Field  5B. 

W77-04743 


to  simulate  watershed  surface  runoff,  and  saves 
much  computational  time  and  effort.  This  paper 
was  the  first  in  a  series  of  three.  It  developed 
analytical  solutions  for  a  converging  geometry 
with  no  infiltration  and  with  temporally  constant 
lateral  inflow.  Part  2  discussed  the  effect  of  infil- 
tration on  the  runoff  process,  and  part  3  discussed 
application  of  the  proposed  model  to  nature 
agricultural  watersheds.  (See  also  W77-04745) 
(Lee-ISWS) 
W77 -04744 


A   DISTRIBUTED   CONVERGING    OVERLAND 
FLOW  MODEL  2.  EFFECT  OF  INFILTRATION, 

New  Mexico  Inst,  of  Mining  and  Technology, 

Socorro.  _.  . ,  _  . 

For  primary  bibliographic  entry  see  Field  2A. 

W77 -04745 

A    NOTE    ON    LONG    WAVES    IN    SHALLOW 
CHANNELS  WITH  RUNNING  WATER 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 

Water  Resources  Research,  Vol.  12,  No.  5,  p  1025- 
1028,  October  1976.  3  fig,  8  ref. 

Descriptors:  •Waves(Water),  •Channel  flow, 
*Model  studies,  Mathematical  models,  Channels, 
Flow  Velocity,  Friction,  Flow  characteristics, 
Open'  channel  flow,  Streamflow,  Mathematical 
studies,  Running  waters,  Hydraulics. 
Identifiers:  Long  waves. 

Long  waves  moving  upstream  in  a  channel  with 
nonuniform  cross-channel  depth  and  current  dis- 
tributions were  determined  for  cases  in  which 
wave  advection  due  to  the  current  is  approximate- 
ly balanced  by  wave  refraction  due  to  varying 
water  depth.  An  expansion  based  on  this  balance 
was  introduced,  which  can  be  earned  to  any 
desired  order.  The  method  was  shown  to  apply  in 
wide,  shallow  channels.  (Sims-ISWS) 
W77-04752 

WATER  TEMPERATURE  FORECASTING  AND 
ESTIMATION  USING  FOURIER  SERIES  AND 
COMMUNICATION  THEORY  TECHNIQUES, 

Tennessee  Technological  Univ.,  Cookeville.  Dept. 
of  Mathematics. 

Water  Resources  Research,  Vol.  12,  No.  5,  p  881- 
887,  October  1976.  1 1  fig,  2  tab,  9  ref. 

Descriptors:  'Water  temperature,  'Analytical 
techniques,  'Regression  analysis,  'Fourier  analy- 
sis Model  studies,  Mathematical  models,  Tem- 
perature, Rivers,  Forecasting,  Time  series  analy- 
sis Statistics,  Statistical  methods,  Mathematics. 
Identifiers:  'Stream  temperature  forecasting. 


A  DISTRIBUTED  CONVERGING  OVERLAND 
FLOW  MODEL  1.  MATHEMATICAL  SOLU- 
TIONS 

New  Mexico  Inst,  of  Mining  and  Technology, 

Socorro. 

B.Sherman,  and  V.  P.  Smgh. 

Water  Resources  Research,  Vol.  12,  No  5,  p  889- 
8%,  October  1976.  10  fig,  16  ref ,  3  append. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Overland  flow,  'Distribution  systems 
Hydrologic  systems,  Infiltration,  Agricultural 
watersheds,  Watersheds(Basins),  Hydrology. 
Identifiers:  Kinematic  wave  theory,  Composite 
section  models,  Cascade  model. 

In  models  for  overland  flow  based  on  kinematic 
wave  theory,  the  friction  parameter  is  assumed  to 
be  constant.  This  paper  reported  a  study  of  a  con- 
verging geometry  which  allows  continuous  spatial 
variability  in  the  parameter.  Parameter  variability 
results  in  a  completely  distributed  approach 
reduces  the  need  to  use  a  complex  network  model 


Fourier  series  and  statistical  communication 
theory  techniques  were  utilized  in  the  estimation 
of  river  water  temperature  increases  caused  by  ex- 
ternal thermal  inputs.  An  example  estimate,  as- 
suming a  constant  thermal  input,  was  demon- 
strated. A  regression  fit  of  the  Fourier  series  ap- 
proximation of  temperature  was  then  used  to 
forecast  daily  average  water  temperatures.  Also,  a 
60-day  prediction  of  daily  average  water  tempera- 
ture was  made,  with  the  aid  of  the  Fourier  regres- 
sion fit,  by  using  significant  Fourier  components. 
(Sims-ISWS) 
W77 -04774 

BIG  THOMPSON  CANYON  FLASH  FLOOD  OF 
JULY  30-AUGUST  1,  1976.  A  REPORT  TO  THE 
ADMINISTRATOR.  . 

National  Oceanic   and  Atmospheric  Administra- 
tion, Rockville,  Md. 
For  primary  bibliographic  entry  see  Field  2B. 

W77-04833 


ON    THE    PRECISION    OF    SALT    DILUl  I 
GAUGING,  _ 

Geological  Survey  of  Canada.  Ottawa  (Ontan. 

T.J.Day. 

Journal  of  Hydrology,  Vol  31 ,  No  3/4,  p  293< 

December  1976  3  fig,  4  tab,  18  ref. 

Descriptors.     Tracers,     'Streamflow,     '!| 
Velocity,  'Discharge(Water),  Anal; 

techniques,     Sampling,     On-site     invesugaii 
Equipment,  Channels,  Hydrology,  Hydraulic 
Identifiers:   'Salt  dilution  gauging,  Relauvu 
dilution,  Probable  errors. 

The  results  of  an  extensive  series  of  diluuc  : 
periments  in  four  steep,  gravel  streams  (*  1 
dividual  slug  injections  representing  39  se|l 
flow  events)  were  presented  Precision  of  foi  1 
tinent  parameters,  tracer  integral,  mean  vel  I 
discharge,  and  flow  area,  expressed  as  pe  1 
probable  error  about  the  mean,  was  lnvesti  1 
Individual  errors  range  from  1  to  21%  with  n  1 
values  ranging  from  4.7  to  7.3%  and  modal  1 
ranging  from  3.6  to  6.8%,  depending  upt  1 
derived  parameter.  (Sims-ISWS) 
W77-04875 

CLASSIFICATION    OF    NESTED    TRIBU 
BASINS  IN   ANALYSIS  OF  DRAINAGE     : 
SHAPE,  _  „  ,      _ 

State  Univ.  of  New  York  at  Buffalo.  D. 

Geography. 

R.  S.  Jarvis.  I 

Water  Resources  Research,  Vol.  12,  No.  b, 
1164,  December  1976.  6  fig,  6  tab,  21  ref. 

Descriptors:  'Watersheds(Basins),  'Draina 

terns(Geologic),  'Tributaries,  Dr  i 

Dendritic,  Streams,  River  systems,  River 

Surface   drainage,   'Fourier  analysis,  An  1 

techniques,  Classification. 

Identifiers:     'Drainage     basin     shape, 

morphology. 

Tributary    basins    in    Strahler-ordered    ci 

systems  may  be  classified  as  order  w  form 

ordei  w  excess,  according  to  whether  the  1 

mouth  stream  outflows  into  a  stream  c: 

equal  to  or  greater  than  w.  This  classi; 

distinguishes    spatial    nesting    among    ti 

basins   formative  tributaries  locating  fartt 

the   main   basin   mouth   than  excess  tnti 

Basin  shape  was  analyzed  by  using  stan 

dices  and  by  applying  the  method  of  u 

perimeter  radials  for  Fourier  series  analy 

empirical  results  from  336  drainage  shapes 

strated   differentiation   of   basin   shapes  1 

geomorphologic    environments,    betwee 

order  levels  3  and  4,  and  between  forma 

excess  tributary  basin  types  at  the  ordei 

The  order  level  contrasts  mdicate  scald 

dency  in  drainage  basin  shapes,  and  the 

order  type  contrasts  suggest  spatial  nes 

trols  such  that  basins  sampled  solely  by 

order  level  are  not  homogeneous  with  1 

shape  properties.  (Sims-ISWS) 

W77-04880 


DETERMINATION   OF   CHANNEL  C 
OF    THE    SACRAMENTO    RIVER    BP 
ORDBEND  AND  GLENN,  BUTTE  ANI  ■ 
COUNTIES,  CALIFORNIA, 

Geological    Survey,    Menlo   Park,   Cat 

Resources  Div. 

R.G.Simpson. 

Open-file  report  76-526,  November  19/ 

fig,  3  tab,  4  ref. 

Descriptors:  'Channel  flow,  'River  flow  I 
'Flood  peak,  'Flood  control,  Levees  r  > 
Flood  flow,  'California,  Hydrologic  data 

Identifiers:  'Sacramento  RiveKCalif). '- 
capacity. 


idequacy  of  an  8.5-mi  reach  of  the  Sacramen- 
iver  to  carry  flood  flows  is  evaluated    The 

studied  is  in  Butte  and  Glenn  Counties 
jmia,  and  extends  northward  from  the 
nt  east-bank  Sacramento  River  Flood  Con- 
"roject  levee  near  Glenn  upstream  to  the  Ord 

gaging  station  near  Ordbend.  There  is  a 
bank  levee  throughout  the  study  reach 
s  analyzed  range  from  11,500  to  265,000  cfs 
>uted  water-surface  elevations  are  based  on 
raphy  obtained  during  September  through 
mber  1974.  The  present  Sacramento  River 
Control  Project  levees  at  the  downstream 
f  the  study  reach  near  Glenn  are  designed  to 
id  flows  up  to  150,000  cfs.  Water-surface 
ions  computed  for  flows  of  this  magnitude 
wut  6  to  8  ft  below  the  top  of  the  existing 
>ank    levee    throughout    the    study    reach. 

334  Q"U  ouo) 

14977 


tfflUTION  FUNCTIONS  FOR  STATISTICS 
/ED  FROM  BIVARIATE  NORMAL  AND 
UATE  TWO-PARAMETER  LOG-NOR- 
POPULATIONS, 

Sical  Survey,  Reston,  Va.  Water  Resources 

lack,  J.  R.  Wallis,  and  N.  C.  Matalas 

file  report  76-214,  February  1976.  22  p  8  fie 

(ref.  r'       B' 

ptors:  'Distribution,  'Statistical  methods 
asting,      'Hydrology,      'Regional      flood' 
stic  processes,  Time  series  analysis,  Monte 
nethod,  Probability,  Regional  analysis, 
lers:  'Sensitivity  analysis. 

itribution  functions  for  hydrologic  statistics 
iy  be  used  to  assess  the  significance  of  dif- 
s  between  sample  means,  standard  devia- 
:oefficients  of  skewness,  and  coefficients 
itions  are  obtained  by  Monte  Carlo  experi- 
The  distributions  are  expressed  as  func- 
)f  sample  size,  cross  correlation,  and 
ss.  In  general,  the  distributions  are  more 
e  to  cross  correlation  than  to  skewness  As 
size  increases,  however,  the  distributions 
>  become  more  sensitive  to  skewness 
rd-USGS) 
978 


ION     OF     EROSION     TO     SEDIMENT 

cal    Survey,    Lakewood,     Colo.     Water 
es  Div. 

jary  bibliographic  entry  see  Field  2J. 
'86 


^°r 7P£mary  bibu'ographic  entry  see  Field  2A. 


RAINFALL-RUNOFF  MODELS 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering 
for  primary  bibliographic  entry  see  Field  2  A 
W77-05010 


OF       SYNTHETIC       FLOW 


WDWIG       SUSPENDED        SEDIMENT 
FROM  TURBIDITY  RECORDS, 

al     Survey,     Harrisburg,     Pa.     Water 

MDiv. 

ary  bibliographic  entry  see  Field  2J. 


LD„  TRANSPORT    IN     TWO     LARGE, 

1GTON       WVERS'         roAHO         AND 

al    Survey,     Lakewood,     Colo.     Water 
:s  Div. 

wy  bibliographic  entry  see  Field  2J 


Ktr°eFamSsED,MENT    YIELDS    m 

sDivUrVCy'     ^adison'      w's-      Water 
*y  bibUographic  entry  see  Field  2J. 


pwe  snowmelt  runoff  model 

^Umv.,    Laramie.     Water    Resources 


GENERATION 
SEQUENCES, 

Geological  Survey ,  Washington,  D.C. 

N.  C.  Matalas,  and  J.  R.  Wallis.  ' 

In:  Systems  Approach  to  Water  Management  (Ed 

Win  ?'*  KMBiSW^S)',  P  54"79  <ChaP^r  3),  McGraw^ 
Hill,  Inc.,  New  York,  N.Y.,  1976. 6  tab,  32  ref. 

Descriptors:  'Synthetic  hydrology,  'Systems 
analysis,  'Mathematical  models,  Streamflow 
Statistics,  Markov  processes,  Water  resources 
Uesign,  Constraints,  Operations,  Equations 
Identifiers:  Lag-one  model,  Fractional  noise 
model,  Flow  distribution,  Model  inconsistency 
statistical  bias,  Incomplete  data  sets. 

The  authors  of  this  chapter  assert  that  the  design 
of  a  water  resource  system  is  dependent,  in  part 
upon  sequences  of  streamflow  that  are  assumed  to 
be  realized  over  the  system's  economic  life   Un- 
fortunately, the  generating  mechanism  of  stream- 
flow  is  unknown,  but  this  mechanism  can  be  ap- 
proximated,  and   an  ensemble  of   'future'   flow 
sequences -synthetic    flow    sequences,    can    be 
generated.  During  the  past  ten  years,  a  series  of 
techniques   has   been   developed   for  generating 
synthetic  flow  sequences,  most  of  which  have 
been  based  on  short-memory  processes.  However 
recent  developments  enable  planners  to  introduce 
long-memory  processes  to  approximate  long-term 
persistence  that  is  evident  in  many  historical  flow 
sequences.  The  developments  in  this  area  thus  far 
are  reviewed  herein.  Special  attention  is  given  to 
some   of  the   operational   problems   involved   in 
generating  synthetic  flow  sequences  on  a  multisite 
and    multiseason    basis,    including    those    which 
derive  from  the  paucity  of  streamflow  data    as 
well  as  those  that  derive  from  the  operational  con- 
sents of  model  building.  (See  also  W77-05008) 
(Bell-Cornell)  ' 

W77-05011 


2F.  Groundwater 


HYDROMINERAL  DEPOSITS  AT  VOLVIC    (IN 
FRENCH),  '  l 

For  primary  bibliographic  entry  see  Field  2K 
W77-04656 


WASTEWATERS  IN  THE  VADOSE  ZONE  OF 

TIONS  REGI°NS:     HYDROLOGIC     INTERAC- 

For  primary  bibliographic  entry  see  Field  5B 
W77-04754 


PERIODIC  SOLUTIONS  OF  A  NONLINEAR 
DIFFUSION  EQUATION  USED  IN  GROUND- 
WATER FLOW  THEORY:  EXAMINATION 
USING  A  HELE-SHAW  MODEL,  AAM1JNAnON 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div    of  En- 
vironmental Mechanics. 
D.  E.  Smiles,  and  A.  N.  Stokes. 
Journal  of  Hydrology,  Vol.  31,  No.  1/2   p  27-35 
September  1976.  5  fig,  10  ref. 

Descriptors:  'Model  studies,  'Diffusion 
Equations,  'Groundwater  movement,  Hydraulic 
conductivity,  Dupuit-Forchheimer  theory 
Frequency,  Water  levels,  Tidal  effects,  Aquifers' 
Inflow,  Discharge(Water). 

Identifiers:  'Hele-Shaw  models,  Sinusoidal  oscil- 
lation, Philip  theory,  Poisseville  theory. 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 


A  Hele-Shaw  experiment  which  models  ground- 
water flow  was  described.  The  experiment  con- 
tinned  the  Philip  prediction  that  in  steady  periodic 
nonlinear  diffusion,  the  root  mean  square  of  the 
oscillation,  rather  than  the  mean,  is  constant  For 
the  nonlinear  case  examined,  however  it  was 
found  that  the  logarithm  of  the  amplitude  of  the 
oscillation  still  diminishes  in  proportion  to  x  di- 
vided by  square  root  of  T,  so,  from  a  practical 
viewpoint,  the  hydrological  problem  could  be 
treated  as  a  linear  one  provided  the  displaced 
mean  were  taken  into  account.  The  anomalous  ap- 
pearance and  subsequent  decay  of  harmonics  in 
the  initially  smusoidal  wave  were  discussed. 
(Visocky-ISWS) 
W77-04761 


™°^MENT    OF    SUBTERRANEAN    WATERS 

?i^™ECOSYSTEM  OF  THE  AMAZONIAN 
CAMPINA,  (IN  PORTUGESE), 

Centre-  de  Energia  Nuclear  na  Agriculture,  Sao 

Paulo  (Brazd).  Dept.  of  Physics  and  Meteorology 

K.  Reichardt,  A.  Dos  Santos,  V  F  Do 

Nascimento,  F.  Bacchi,  and  O.  O.  S.  Bacchi 

Acta  Amazonica  5(3),  p  287-290,  1975. 

Descriptors:      'Ecosystems,      South      America 
Oroundwater  movement,  Tracers,  Permeability 
Nutrients         Tritium,        'Subsurface        waters' 
'Saturated  flow. 
Identifiers:  *Brazil(Campina  Amazonica). 

In  the  period  of  Dec.  1974-Jan.  1975  the  move- 
ments of  the  groundwater  in  the  ecosystem  of  the 
Campina  Amazonica  (Brazil)  was  studied  The 
saturated  flux  of  the  groundwater  was  studied  by  2 
methods:  applying  Darcy's  equation  and  using  a 
tracer  of  3H  (100  mCi)  in  the  form  of  3H20  The 
variations  shown  by  the  2  methods  are  derived 
trom  the  high  permeability  of  the  arenaceous  soil 
and  influenced  by  precipitation.  The  results  ob- 
tained through  the  2  methods  are  the  same  mag- 
nitude. They  indicate  the  existence  of  horizontal 
movement  in  the  saturated  flux  of  the  groundwater 

?i?«  V\  ^A00'8  cm3.cm-2.h-l, -Copyright 
1976,  Biological  Abstracts,  Inc 

W77-04773 


SOIL  WATER  MOVEMENT:  INFILTRATION 
M^VEMENT™^       AN°      GRO™DWAT*« 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div  of  En- 
vironmental Mechanics. 

W°7r7P04776y  bibU°8raphic  entfy  see  Field  2G. 


OPTIMAL  PUMPING  REGIMES  IN  AN  UNCON- 
FINED  COASTAL  AQUIFER  °N 

Department     of     the     Environment,      Reading 
(England).  Central  Water  Planning  Unit. 
For  primary  bibUographic  entry  see  Field  4B. 

W   /  /—  v*to  /  * 


MOVEMENT   OF    POLLUTANTS    IN    A   TWO- 
DIMENSIONAL  SEEPAGE  FLOWFIELD 

California     Univ.,     Santa     Barbara.     Dept      of 
Mechanical  and  Environmental  Engineering 
I-or  primary  bibliographic  entry  see  Field  5B. 


QUANTITATIVE  EVALUATION  OF  A 
METHOD  FOR  ESTIMATING  RECHARGE  TO 
THE  DESERT  BASINS  OF  NEVADA 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

P.  Watson,  P.  Sinclair,  and  R.  Waggoner 

Journal  of  Hydrology,  Vol  31,  No  3/4   n  335-357 

December  1976.  10  fig,  5  tab,  7  ref,  1  append. 

Descriptors:  'Recharge,  'Groundwater,  'Deserts 

Nevada,  Hydrology,  Watersheds(Basins),  Water 

balance,       Infiltration,       Wells,       Groundwater 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 


Identifiers.  'Desert  basins,  'Maxey-Eakin 
method,  Influent-effluent  streams,  Statistical 
analyses,  Multiple  linear  regression. 

The  Maxey-Eakin  method  for  estimating  recharge 
to  groundwater  basins  in  Nevada  is  investigated, 
the  objective  being  to  determine  whether  or  not  a 
statistically  rational  basis  exists  for  its  use.  The 
major  assumption  of  this  tudy  was  that  the  ground- 
water discharge  within  a  basin  can  be  equated  to 
the     groundwater     recharge     (i.e.,     hydrologic 
equilibrium  exists).  Within  the  first  58  reports  of 
the  Nevada  Ground-Water  Resources -Reconnais- 
sance Series,  there  are  a  total  of  212  hydrologic 
basins  represented.  However,  because  of  certain 
inadequacies,  data  from  only  63  basins  could  be 
used  in  this  study.  Multiple-linear  regression  was 
used     as     the     closest     approximation     to     the 
techniques  of  Maxey   and  Eakin.   Simple-linear 
regresssions  were  also  used  to  generate  six  predic- 
tive equations  which  are  similar  in  principle  to 
Maxey  and  Eakin's  method.  It  is  clear  from  the 
variability  of  the  coefficients  of  the  seven  predic- 
tive equations,  including  Maxey  and  Eakin's,  that 
none  of  them   can  be  used  to  reliably  predict 
recharge.  However,  they  can  be  used  as  first  ap- 
proximations of  recharge.  (Lee-ISWS) 
W77-04878 

A  SINGLE-POTENTIAL  SOLUTION  FOR  RE- 
GIONAL INTERFACE  PROBLEMS  IN 
COASTAL  AQUIFERS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

O.  D.  L.  Strack. 

Water  Resources  Research,  Vol  12,  No  6,  p  1165- 

1174,  December  1976.  11  fig,  15  ref. 

Descriptors:  *  Saline  water  intrusion,  'Saline 
water-freshwater  interfaces,  'Aquifers,  *Coa&^, 
Groundwater,  Groundwater  movement,  Model 
studies,  Mathematical  models,  Sea  water,  Equa- 
tions, Wells,  Water  weUs,  Brackish  water,  Inter- 
faces', Subsurface  waters. 
Identifiers:  'Coastal  aquifers. 

An  analytic  technique  for  solving  three-dimen- 
sional interface  problems  in  coastal  aquifers  was 
presented.  Restriction  was  made  to  cases  of  steady 
state  flow  with  homogeneous  isotropic  permeabili- 
ty where  the  vertical  flow  rates  can  be  neglected  in 
relation  to  the  horizontal  ones.  The  aquifer  was  di- 
vided into  zones  defined  by  the  type  of  flow  occur- 
ring These  types  of  flow  may  be  either  confined, 
unconfined,  confined  interface,  or  unconfined  in- 
terface flow,  where  the  interfaces  separate  fresh- 
water from  salt  water  at  rest.  The  technique  is 
based  upon  the  use  of  a  single  potential  which  is 
defined  throughout  all  zones  of  the  aquifer.  The 
potential     is     single     valued     and     continuous 
throughout  the  multiple-zone  aquifer,  and  its  ap- 
plication  does   not  require  that  the  boundaries 
between  the  zones  be  known  in  advance.  The  use 
of  the  single-valued  potential  was  illustrated  for  an 
analytic  technique,  but  it  may  be  used  with  some 
advantage  in  numerical  methods  such  as  finite  dtf- 
ference  or  finite  element  techniques.  Applications 
discussed  involve  two  interface  flow  problems  in  a 
shallow  coastal  aquifer  with  a  fully  penetrating 
well  The  first  problem  is  one  of  unconfined  inter- 
face flow  where  the  upper  boundary  is  a  free  water 
table  The  second  is  one  of  confined  interface  flow 
where  the  upper  boundary  is  horizontal  and  imper- 
vious. Each  problem  involves  two   zones^  One 
zone  is  adjacent  to  the  coast  and  is  bounded  below 
by  an  interface  between  freshwater  and  salt  water 
at  rest.  The  other  zone  is  bounded  below  by  an  im- 
pervious bottom.  (Sims-ISWS) 
W77-04881 


A  NUMERICAL  STUDY  OF  CONnNED-UN- 
CONFINED  AQUIFERS  INCLUDING  EFFECTS 
OF  DELAYED  YIELD  AND  LEAKAGE, 

Kansas  State  Geological  Survey,  Lawrence. 

C.  Ehlig,  and  J.  C.  Halepaska. 

Water  Resources  Research,  Vol  12,  No  6,  p  1 1  n- 

1183  December  1976.  13  fig,  13  ref. 


Descriptors:  'Groundwater,  'Aquifers,  'Model 
studies,  Mathematical  models,  Pumping,  Draw- 
down, Confined  water,  Wells,  Water  wells, 
Hydraulic  conductivity,  Water  yield,  Leakage, 
Transmissivity,  Permeability,  Groundwater  move- 
Identifiers:  'Confined-unconfined  aquifers. 


A  numerical  model  is  presented  in  radial  coor- 
dinates for  a  well  penetrating  a  homogeneous 
isotropic  aquifer  of  constant  thickness.  The  model 
defined  variations  in  the  transmissivity  and  effec- 
tive storage  coefficient  as  functions  of  the  poten- 
tial This  allowed  an  approximation  for  the 
problem  of  a  well  pumping  in  an  initially  conf  ined 
system  which  becomes  unconfined  near  the  well 
as  the  potential  surface  drops  below  the  confining 
layer  of  the  aquifer  (confined-unconfined 
problem).  The  model  was  used  to  investigate  ef- 
fects of  delayed  yield  and  leakage  confined-uncon- 
fined aquifers.  Drawdown  versus  time  curves 
were  presented  for  a  variety  of  boundary  condi- 
tions. Results  showed  that  the  conditions  produc- 
ing an  inflection  in  the  drawdown  versus  curves 
are  not  unique  and  illustrates  the  difficulty  m  at- 
tempting to  determine  aquifer  characteristics  from 
pumping  test.  (Sims-ISWS) 
W77-04882 


INJECTION/EXTRACTION  WELL  SYSTEM -A 
UNIQUE  SEAWATER  BARRIER, 

Brown  and  Caldwell,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-04888 

QUANTIFYING  THE  NATURAL  FLUSHOUT  OF 
ALLUVIAL  AQUIFERS, 

Engineering  Enterprises,  Inc.,  Norman,  Okla. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-04889 

WATER  LEVELS  IN  ARTESIAN  AND  NONAR- 

TESIAN  AQUIFERS  OF  FLORIDA,  1973-™. 

Geological     Survey,     Tallahassee,     Ha.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-04985 

LAND  SUBSIDENCE  IN  THE  SANTA  CLARA 
VALLEY,  CALIFORNIA, 

Geological    Survey,    Sacramento,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-04992 

LAND   SUBSIDENCE  IN   THE  SAN   JOAQUIN 
VALLEY,  CALIFORNIA, 

Geological    Survey,    Sacramento,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-04993 


tions,  Hybrid  computation*,  Subjective  ca 
tions,  Automatic  solution,  Water  extraction 
certainty,  Multiobjective. 

A     comprehensive     analysis     of     ground 

problems  is  presented.  Identified  is  the  ci 

state  of  modeling,  including  its  deficiencies 

focus  is  upon  emerging  approaches  to  de*c 

and  managing  the  groundwater  system,  not  < 

many  theoretical  and  empirical  solutions 

gional  and  specialized  ground  water  problem 

amples  of  specific  methodologies  are  given. 

ous  groundwater  models  are  summarized, 

with  statement  about  their  properties  which  I 

enable  one  to  select  a  suitable  methodology. 

nificant  part  of  this  chapter  is  relevant  to  pro 

other  than  groundwater,  these  are  some  of  t 

portant  techniques  and  considerations,  i.e., 

choice,  multilevel  optimization,  hybrid  coi 

tions,  adjustment  algorithms,  multiobjectin 

tures,  multiobjective  features,  and  fundai 

problems    such   as   uncertainties,    error  g 

worth  of  data,  and  economic  losses.  It  is  tug 

that  planners  know  enough  about  uncertain 

interpret  their  possible  consequences.  The  c 

considers.    (1)   general   systems   framewoi 

general  systems  theory  and  groundwater  h; 

gy,  including  a  continuous  systems  modi 

lake-aquifer  system,  (3)  classical  ground 

equations  and  linear  systems  theory,  (4)  a 

as  finite  state  machines  (FSM),  including  at 

pie  of  FSM  of  well  systems;  (5)  inverse  pre 

(6)  extraction  of  water  from  an  aquifer;  (6) 

and  artificial  recharge;  (7)  chemicals  and 

tants  in  an  aquifer;  (8)  conjunctive  opera 

surface  and  ground  water  resources.  (Si 

W77-05008)  (Bell-Cornell) 

W77-05012 


GROUND-WATER  MODELS, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 
C.  C.  Kisiel,  and  L.  Duckstem. 
In-  Systems  Approach  to  Water  Management  (hd. 
by  Asit  K.  Biswas),  p  80-155  (Chapter  4),  McGraw 
Hill  Inc.  New  York,  N.Y.,  1976.  14  fig,  4  tab,  134 
ref.OWRT-C-3259(No.  3708)(7). 

Descriptors:  'Groundwater,  'Mathematical 
models,  'Hydrology,  Equations,  Lakes,  Aquifers, 
Wells,  Annual,  Streamflow,  Stochastic  processes, 
River  basins,  Water  storage,  Linear  programming, 
Optimization,  Constraints,  Management,  Pump- 
ing Natural  recharge,  Artificial  recharge,  Chemi- 
cals Pollutants,  Economics,  Water  quality,  Con- 
junctive use,  Systems  analysis,  Simulation  analy- 

Identifiers:  Linear  systems  theory,  Inverse 
problems,  Adjustment  algorithms,  Criterion  func- 


2G.  Water  In  Soils 


INFILTRATION  ON  A  CATTLE  FEEDLO 

Agricultural   Research    Service,    Lincoln 

North  Central  Region. 

For  primary  bibliographic  entry  see  Field  5 

W77 -04625 


INFILTRATION  OF  WATER  ON  A  C 
FEEDLOT,  . 

Agricultural   Research   Service,   Lincoln 

North  Central  Region. 

For  primary  bibliographic  entry  see  Field . 

W77-04626 

CONDUCTING  A  SEWER  INI 
TION/INFLOW  SURVEY  TO  ELIMIN 
MGD, 

Onondaga  County  Dept.  of  Drainage  am 
tion,  Syracuse,  N.Y. 
J  M  Karanik,  and  P.  C.Johnson. 
Public    Works,    Vol.    107,    No.    12,    i 
December,  1976. 1  fig. 

Descriptors:  'Infiltration,  'Inflow,  Or 
vestigations,  'Sewers,  Manholes,  Sew 
tricts,  Groundwater,  Economics,  Ne 
Waste  water  treatment. 
Identifiers:  Phase  H  infiltration  inflow  e 
survey,  Metropolitan  Syracuse  Sewage  1 
Plant,  Precipitation  data. 

A  Phase  II  infiltration/inflow  evaluatic 
identifies  specific  infiltration/inflow 
determines  their  effect  on  treatment 
verifies  cost-effective  levels  for  climuii 
determines  a  program  for  sewer  reha 
Such  a  survey  was  undertaken  of  the 
areas  of  the  Metropolitan  Syracuse  Sew 
ment  Plant.  The  study  area  has  a  300.W 
tion  and  contains  369  miles  of  separat 
sewers  and  287  miles  of  combined  storm 
sanitary  sewers.  The  plant  is  being  expa 
80  mgd  tertiary  facility  and  the  combin 
overflows  are  evaluated  for  recommen 


itrol  and  abate  stormwater/sanitary  overflows 
:  study  was  in  three  parts  -  separate  system 
luation  survey,  combined  system  evaluation 
»ey,  and  combined  sewer  overflow  monitoring 
abatement  program.  The  second  part  of  this 
gram  was  described  in  detail.  Four  Major  ser- 
:  areas  were  defined,  divided  into  smaller  sub- 
nce  areas,  and  the  data  were  combined  to 
iplete   an   overall  data   base.   Manholes   and 
er  lines  were  assigned  identification  codes 
a  depth  monitors  were  placed  in  key  manholes 
this  data  plus  pipe  sizes,  slopes  and  sewer  in- 
depth  measurements  were  input  into  a  com- 
r.  The  computer  was  used  to  calculate  flows 
specific  sections  of  sewer  line,  as  well  as 
:ral  system  flows.  Groundwater  and  precipita- 
data  were  coUected  to  determine  their  rela- 
ihip  to  infiltration.  A  physical  inspection  pro- 
i   was   conducted    of   manholes,    the    trunk 
:r,  and  connecting  branch  sewers.  Following  a 
ision  inspection  of  sewers,  a  final  cost-ef fee- 
analysis  will  be  performed  to  determine  which 
ts  of  infiltration  and  continuous  inflow  will  be 
>ved.  (Collins-FIRL) 
■04658 


JS    MOVEMENT     IN     SOIL     COLUMNS 
ODED  WITH  SECONDARY  SEWAGE  EF- 

:uttural   Research    Service,    Phoenix,    Ariz 

r  Conservation  Lab. 

irimary  bibliographic  entry  see  Field  5B 

04712 


ECT        OF         MUNICIPAL         LANDFILL 

£&?«>£!.  MERClJRY  movement 

na  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 
leering. 

rimary  bibliographic  entry  see  Field  5B 
34729 


STRIBUTED   CONVERGING    OVERLAND 
V  MODEL  2.  EFFECT  OF  INFILTRATION 
Mexico  Inst,  of  Mining  and  Technology', 

imary  bibliographic  entry  see  Field  2A. 
14745 


DIFFERENT     FORMS     OF     MOISTURE 
1LE     DEVELOPMENT      DURING      THE 

TRRATIJorN°N   °F   SOIL    WATER    AFTER 

Jtural      Research      CouncU,      Cambridge 

nd).  Unit  of  Soil  Physics. 

foungs,  and  A.  Poulovassilis. 

Resources  Research,  Vol  12,  No  5  n  1007- 

Jctoberl976.7fig,  18ref. 

ptors:  ♦Infiltration,  'Soil  water  movement 
1  studies,  Mathematical  models,  Laboratory" 
>oil  water,  Soil  moisture,  Water  spreading 
re  content,  Soils,  Equations,  Porous  media' 
>tion,  Pervious  soils,  Soil  physical  proper- 

'ers:  Moisture  profiles,   Soil  water  redis- 

fferent  forms  of  moisture  profile  develop- 
>ay  occur  during  the  redistribution  of  soil 
uter  infiltration.  In  one,  the  profile  shape 
<-s  to  be  similar  to  that  profile  developed 

me    infiltration    process,    with    a    fairly 

water  content  region  near  the  soil  surface 
'  SV*P  wetting  front;  and  the  rate  of  redis- 
n  If  aversely  related  to  the  infiltration 
n  lie  other,  water  drains  from  near  the  sur- 

appear  as  a  step  in  the  moisture  profile 
be  wetting  front  at  the  cessation  of  infiltra- 
°  Uie  rate  of  redistribution  is  directly  re- 

uuiltrauon  depth.  Classical  theory  of  soU 
'ovement  was  shown  to  account  for  both 
f  moisture  profile  development,  which  de- 

u>e  moisture  profile  shape  at  the  cessation 


of  infUtration  and  on  the  soil  water  properties  of 
the  porous  material.  Experimental  results  of 
moisture  profile  development  in  a  sand  column  il- 
ustrated  how  different  profile  forms  develop  as 
the  depth  of  infiltration  is  increased  and  by  inclin- 
ing the  experimental  column,  how  they  depend  on 
the  relative  importance  of  the  soil  water  pressure 
head  gradients  compared  with  that  of  gravity 
(Sims-ISWS) 
W77-04749 


INFD1TRATION  ANALYSIS  AND  PERTURBA- 
TION METHODS  2.  HORIZONTAL  ABSORP- 
HON, 

City  Coll.,  New  York.  Dept.  of  Mathematics. 
D.  K.  Babu. 

Water  Resources  Research,  Vol.  12,  No  5  p  1013- 
1018,  October  1976.  1  fig,  1  tab,  12  ref,  1  append. 


Descriptors:  -Infiltration,  Absorption 

Mathematical    studies,    Equations,    Theoretical 
analysis,  Unsaturated  flow,  Diffusivity,  Moisture 
content,  Boundaries(Surfaces). 
Identifiers:    "Perturbation,    Wetting   front,    Yolo 
clay. 

Perturbation  methods  are  employed  to  analyze  the 
horizontal  absorption  of  moisture  in  unsaturated 
sods.  The  reported  study  applied  to  absorption 
under  the  general  diffusivity  function,  subject  to 
constant  boundary  concentration.  The  concept  of 
the  wetting  front  moving  with  a  finite  velocity 
played  a  fundamental  role  in  this  set  of  papers 
The  solution  emerges  as  a  series  of  terms  that  can 
be  explicitly  calculated  in  terms  of  the  integrals  in- 
volving diffusivity  functions.  The  examples  of  ex- 
ponential and  constant  diffusivity  functions  as 
well  as  the  case  of  Yolo  light  clay,  were  computed 
to  one  or  two  terms  to  exhibit  the  advantages  over 
and  the  good  agreement  with,  other  published  data' 
of  Parlange,  Philip,  etc.  The  method  possesses 
great  potential,  and  in  a  subsequent  paper  the 
study  of  vertical  infiltration  will  be  presented  by 

SSU^6  5™^*°"  mechai"sni.  (See  also 
W77"o  W77-04751)  (Visocky-ISWS) 


INFILTRATION  ANALYSIS  AND  PERTURBA- 
TION METHODS  3.  VERTICAL  BNFILTRA- 
HON, 

City  Coll.  New  York.  Dept.  of  Mathematics 
D.  K.  Babu. 

Water  Resources  Research,  Vol.  12  No  5  p  1019 
1024,  October  1976.  3  fig,  1  tab,  7  ref. 

Descriptors:  "Infiltration,  "Mathematical  studies 
Unsaturated  flow.  Moisture  content,  Bounda- 
nes(Surfaces),  Theoretical  analysis,  Equations 
Velocity,  Diffusivity,  Permeability,  Numerical 
analysis. 

Identifiers:  "Perturbation,  Wetting  front  Yolo 
clay. 

Simple  perturbation  methods  continue  to  yield 
good  results  in  the  solution  of  the  problem  of  verti- 
cal infiltration  of  water  into  unsaturated  soUs  The 
initial  approximation  is  valid  for  all  times  and  gives 
useful  information  about  important  flow  charac- 
teristics. The  required  computations  are  always 
direct  and  simple.  Some  numerical  work  pertaining 
to  Yolo  light  clay  was  presented  to  exhibit  the  ad- 
vantages, relevance,  and  simplicity  of  the  present 
analysis  compared  to  other  existing  works  on  this 
topic.  (See  also  W76-08334  and  W77-04750) 
(Visocky-ISWS)  "won; 

W77-04751 


WASTEWATERS   IN  THE  VADOSE  ZONE  OF 

tion's  REGIONS:    hyi>ROlogic    INTERAC- 

For  primary  bibliographic  entry  see  Field  5B 
W77-04754 


WATER  CYCLE— Field  2 
Water  In  Soils— Group  2G 

WASTEWATERS  IN  THE   VADOSE  ZONE  OF 

Tion's  REGI°NS:    GEOCHEM,CAL    INTERAC- 

Colorado   Univ.,    Boulder.   Dept.    of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 

W77-04755 


™ASJ°  A  WATER  TABLE  ANALYSED 
BY  THE  GREEN-AMPT  APPROACH, 

Agncultural      Research      Council,      Cambridge 

(England).  Unit  of  Soil  Physics. 

E.  G.  Youngs,  and  S.  Aggelides. 

Journal  of  Hydrology,  Vol.  31,  No.  1/2    p  67-79 

September  1976.  8  fig,  10  ref. 

Descriptors:  "Drainage,  "Water  table,  "Equations 
Sous,  "Infiltration,  "Porous  media,  Flow  rates' 
Laboratory  tests.  Saturated  soils,  Hydraulic  con- 
ductivity, Soil  moisture,  Capillary  fringe,  Graphi- 
cal analysis. 

Identifiers:       "Green-Ampt       analysis,       "Sand 
columns. 

By  means  of  the  Green-Ampt  analysis,  it  was 
shown  that  the  drainage  from  an  initially  saturated 
column  of  porous  material,  after  the  water  table  is 
suddenly  lowered  to  a  given  level  from  the  surface 
on  which  infiltration  is  maintained  at  a  rate  q  dur- 
ing the  drainage,  may  be  described  to  a  good  ap- 
proximation by  the  equation:  1  -  Q'/Q-  sub  infinity 
-  exp  (-  (F  -q)t/Q'  sub  infinity),  where  Q'  and  Q' 
sub  infinity  are  the  quantities  of  water  drained  at 
time,  t,  and  at  infinite  time,  respectively   and  F  is 
the  initial  flow  rate  from  the  column.  Experimental 
confirmation  of  this  equation  was  obtained  with 
measurements    of    the    drainage    from    a    sand 
column.  Experiments  also  showed  that  the  equa- 
tion described  the  drainage  from  a  column  when  a 
steady  infiltration  rate  on  the  surface  was  changed 
to  a  lower  one,  although  the  Green-Ampt  analysis 
could  not  be  applied  to  this  case.  The  Green-Ampt 
approach  was  also  used,  with  supporting  experi- 
mental results  from  a  sand  column,  to  estimate  the 
drainage  from  a  column  of  porous  material  with  a 
moving  water  table.  This  analysis  was  applied  to 
investigate  the   delayed   yield   effect  during  the 
water  table  drawdown  over  a  field  drainage  instal- 
lation. (Visocky-ISWS) 
W77-04762 


AN    ELECTRICAL    CONDUCTIVITY     PROBE 
FOR  DETERMINING  SOIL  SALINITY 

Agricultural  Research  Service,  Riverside    Calif 

Salinity  Lab. 

J.  D.  Rhoades,  and  J.  van  Schilfgaarde. 

Soil  Science  Society  of  America  Journal,  Vol  40 

?'  I'  P,647"651.  September-October  1976.  4  fie  2 
tab,  7  ref.  6' 

Descriptors:  "Saline  soils,  "Electrical  con- 
ductance, "Instrumentation,  "Equipment  SoU 
properties,  Irrigation,  Salts,  Electrical  equipment 
Soils,  Salinity,  Soil  science,  "Salinity. 

An  electrical  conductivity  probe  for  determining 
soil  salinity  was  described,  including  construction 
details.  The  probe's  utility  for  measuring  soil 
salinity  within  discrete  soil  depth  intervals  was  U- 
ustrated  with  examples.  Using  the  salinity  probe 
the  Barnes  method  for  estimating  electrical  con- 
ductivity profiles  was  shown  to  be  accurate  for 
sods  that  are  reasonably  homogeneous  laterally. 
(Sims-ISWS)  ' 

W77-04763 


PREDICTION  OF  EVAPORATION  FROM 
COLUMNS  OF  SOIL  DURING  ALTERNATE 
PERIODS  OF  WETTING  AND  DRYING 

Department  of  Agriculture,  Ottawa  (Ontario)  Soil 
Research  Inst. 
W.  J.  Staple. 

SoU  Science  Society  of  America  Journal,  Vol  40 
b  22     f     761'  Septernber-°ctober  1976.  7  fig,  1 
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Descriptors:  'Evaporation,  'Soils,  *Soil  proper- 
ties. Infiltration,  Laboratory  tests,  Model  studies, 
Hydraulic  conductivity,  Drying,  Wetting,  Soil 
moisture,  Soil  water  movement.  Loam,  Soil  water, 
Soil  science. 

This  analysis  was  undertaken  to  test  certain  ap- 
proximations in  using  finite  difference  methods  to 
compute  evaporation  and  soil  water  conservation. 
Analysis  of  four  evaporation  experiments  showed 
that  water  movement  in  Wood  Mountain  clay  loam 
was  sufficiently  repeatable  during  wetting  and  dry- 
ing to  permit  computation  of  evaporation  losses  on 
the  basis  of  predetermined  soil  properties.  The  ex- 
periments involved  evaporation  after  the  following 
treatments:    (1)   infiltration   penetrating   partway 
down  columns  of  air-dry  soil;  (2)  infiltration  and  7 
days'  redistribution;  (3)  treatment  (2)  plus  addi- 
tional infiltration;  and,  (4)  repeated  infiltration  ap- 
plied at  different  stages  of  initial  drying.  In  com- 
puting evaporation,  the  Richards  and  Dalton  flow 
equations  were  used  with  soil  and  atmospheric 
parameters.  Temperature  gradients  in  the  soil  were 
neglected.  Hydraulic  conductivity  of  the  surface 
layers  of  soil  were  adjusted  empirically  to  estimate 
combined  liquid  and  vapor  movement  and  to  cor- 
rect for  disruptive  effects  such  as  dispersion,  air 
blockage,  and  swelling  near  the  surface.  The  inde- 
pendent domain  theory  was  used  to  estimate  the 
influence  of  hysteresis  on  capillary  pressures  dur- 
ing   alternate    wetting    and    drying.    Agreement 
between  measured  and  computed  evaporation  was 
satisfactory   following  infiltration,   except  when 
water  was  added  after  more  than  7  days'  evapora- 
tion. (Sims-ISWS) 
W77-04764 

PREDICTING  SPECIFIC  CONDUCTANCE  AND 
SALT  CONCENTRATION  IN  DILUTE  AQUE- 
OUS SOLUTIONS, 

California  Univ.,  Berkeley. 

G  M.  Marion,  and  K.  L.  Babcock. 

Soil  Science,  Vol.  122,  No.  4,  p  181-187,  October 

1976.  2  fig,  5  tab,  15  ref. 

Descriptors:  *  Aqueous  solutions,  *  Salts,  'Soils, 
♦Electrical  conductance,  Ions,  Anions,  Cations, 
Model  studies,  Mathematical  models,  Chemistry, 
Correlation  analysis,  Laboratory  tests,  Analytical 
techniques. 

Identifiers:  'Specific  conductance,  Soil  suspen- 
sions, River  water,  Soluble  salts,  Concentration. 

The  use  of  a  modified  Onsager-Fuoss  equation  for 
predicting  the  specific  conductance  of  dilute 
mixed  salt  solutions  was  evaluated.  Corrections 
were  made  for  the  presence  of  ion-pairs  in  solu- 
tion. Reasonable  agreement  was  found  between 
measured  and  calculated  specific  conductance  (+ 
or  -  8%).  The  modified  Onsager-Fuoss  equation 
can  be  applied  to  dilute  aqueous  solutions  without 
special  calibration  of  the  equation  for  given  ex- 
perimental data.  This  is  an  advantage  over  earlier 
models  for  predicting  the  specific  conductance  of 
mixed  salt  solutions.  Empirical  equations  were 
derived  which  related  measured  specific  con- 
ductance and  solution  salt  concentration.  (Sims- 
ISWS) 
W77-04765 

THEORETICAL  ANALYSIS  OF  WETTING 
FRONT  INSTABILITY  IN  SOrLS, 

Connecticut    Agricultural     Experiment     Station, 

New  Haven. 

J  -Y.  Parlange,  and  D.  E.  Hill. 

Soil  Science,  Vol.  122,  No.  4,  p  236-239,  October 

1976.  13  ref. 

Descriptors:       'Infiltration,       'Soil       moisture, 
•Theoretical    analysis,    'Wetting,    Soil    physics, 
Porous  media,  Velocity,  Soil  properties,  Analysis, 
Diffusivity,  Soil  texture,  Unsaturated  flow. 
Identifiers:  'Wetting  fronts,  Fingering,  Instability. 

A  wetting  front  moving  in  a  homogeneous  soil  at 
sufficiently  low  speed  is  unstable.  Assuming  that 


the  perturbed  front  speed  is  affected  by  its  curva- 
ture, the  dependence  of  the  most  unstable  wave 
length  on  soil  properties  was  determined  exactly. 
It  was  found  that  this  wave  length  should  be  larger 
for  fine-textured  soils  than  for  coarse-textured 
soils,  and  also  that  it  should  be  larger  when  the  ini- 
tial moisture  content  increases.  (Adams-ISWS) 
W77 -04768 


MOVEMENT  OF  WATER  AND  NITRATE  IN  AN 
UNSATURATED  AGGREGATED  SOIL  DURING 
NONSTEADY  INFILTRATION-A  SIMPLIFIED 
SOLUTION  FOR  SOLUTE  FLOW, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agronomy  and 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04769 

THE  PULSED  IRRIGATION  PRINCIPLE  FOR 
CONTROLLED  SOIL  WETTING, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Agricultural  Engineering. 

B.  Zur. 

Soil    Science,    Vol.     122,    No.     5,    p    282-291, 

November  1976.  8  fig,  10  ref . 

Descriptors:  'Irrigation,  'Infiltration,  'Soil 
moisture,  Laboratory  tests,  Application  methods, 
Rates  of  application,  Irrigation  practices,  Moisture 
content,  Soils,  Wetting,  Water  utilization,  Irriga- 
tion efficiency.  Agriculture. 
Identifiers:  'Pulsed  irrigation,  Wetting  fronts. 

The  pulsed  water  application  principle  was 
developed  in  order  to  obtain  the  desired  low  appli- 
cation rates  from  any  water  emitter.  A  time 
averaged  hourly  water  application  rate  was  used  to 
define  the  pulsed  water  application  regime.  In  a  se- 
ries of  controlled  laboratory  experiments,  water 
was  applied  to  soil  columns  at  various  combina- 
tions of  nominal  application  rates  and  pulse  dura- 
tion. The  volumetric  soil  water  content  distribu- 
tion and  the  rate  of  advance  of  the  wetting  front  in 
the  soil  columns  behaved  as  if  the  time  averaged 
water  application  rate  were  being  applied  continu- 
ously. The  water  pulses  applied  at  the  soil  surface 
are  quickly  damped,  resulting  in  an  essentially 
constant  water  flow  through  the  wetted  soil 
profile.  It  was  concluded  that  the  pulsed  water  ap- 
plication principle  can  be  used  effectively  to  con- 
trol the  wetting  of  the  soil  profile  during  the  infil- 
tration process.  (Sims-ISWS) 
W77-04770 


PERCOLATION  AND  STREAMFLOW  IN 
RANGE  AND  FOREST  LANDS, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Tempe,  Ariz. 

A.  R.  Hibbert. 

In:  Watershed  Management  on  Range  and  Forest 

Lands,  Proceedings  of  the  Fifth  Workshop  of  the 

U  S  /Australia  Rangelands  Panel,  Boise,  Idaho, 

June  15-22,  1975,  p  61-72,  March  1976.  8  fig,  64  ref. 

Descriptors:  'Percolation,  'Streamflow,  'Soil 
water  movement,  'Ranges,  'Forests,  'Infiltration, 
Land  use,  Forest  fires,  Wettability,  Rainfall  simu- 
lators, Storm  runoff,  Subsurface  water,  Permea- 
bility, Range  management. 

Movement  of  water  into  and  through  soils  in  range 
and  forest  lands  is  discussed,  including  such 
processes  as  infiltration,  percolation,  subsurface 
generation  of  streamflow,  and  the  effects  of  fire, 
grazing,  and  other  land  use  practices  on  infiltra- 
tion. Water  enters  the  soil  whenever  the  driving 
force  exceeds  resistance  to  wetting  and  movement 
of  water.  Normally,  the  driving  force  is  water's 
downward  adsorption  to  soil  particles  by  capillary 
action,  plus  gravity.  Other  possible  means  of  infil- 
tration are  described,  along  with  inhibiting  factors 
such  as  decreased  porosity.  Use  of  rainfall  simula- 
tors is  the  best  method  for  field  evaluation  of  infil- 
tration. Nonwettability  or  water  repellency  is  a 
major  cause  of  poor  infiltration  in  certain  soils,  ex- 


pecially  chaparral  lands.  Forest  fires  can  cauw 
repellency  and  reult  in  erosion  and  flooding 
Methods  for  measurement  of  soil  water  movemen 
are  discussed.  Also  oultined  is  the  function  of  Iocs 
subsurface  water  systems  in  the  generation  o 
streamflow  in  steep  headwater  catchments,  in 
eluding  the  mechanism  of  stonnflow  generatio 
from  rainfall  on  upstream  areas.  (Jahns- Arizona) 
W77 -04775 

SOIL  WATER  MOVEMENT:  INFILTRATKN 
REDISTRIBUTION,  AND  GROUNDWATB 
MOVEMENT, 

Commonwealth  Scientific  and  Industrial  Researc 
Organization,  Canberra  (Australia).  Div.  of  El 
vironmental  Mechanics. 
T.  Talsma. 

In:  Watershed  Management  on  Range  and  Fore 
Lands,  Proceedings  of  the  Fifth  Workshop  of  tl 
U  S  /Australia  Rangelands  Panel,  Boise,  Idahi 
June  15-22,  1975,  p  73-82,  March  1976.  8  fig,  4tal 
32  ref. 

Descriptors:  'Soil  water  movement,  'Infiltratio 

•Groundwater  movement,  Drainage,  Equation 

Mathematical     models.     Sorption,     Soil    type 

Hydraulic  conductivity,  Hysteresis,  Permeabilit 

•Distribution. 

Identifiers:  'Redistribution,  Soil  swelling. 

Infiltration  behavior  and  the  distribution  of  inf 
trated  water  from  initially  wetted  soil  layers  a 
outlined;  test  results  are  presented  to  confirm  pi 
dieted  differences  in  infiltration  behavior  betwe 
swelling  and  non-swelling  soils.  Redistributi 
problems  are  discussed  using  numerical  soluuo 
of  an  equation  for  water  transport  in  non-swelli 
soils;  deep  drainage  to  groundwater  is  treat 
using  a  water  balance  model.  Infiltration  in  ri| 
soils  is  compared  to  that  in  swelling  soi 
heterogeneous  soils,  and  other  boundary  con 
tions.  Methods  for  measuring  sorptivity  a 
hydralic  conductivity  are  presented.  The  pred 
tion  of  soil  water  redistribution  after  rain 
ponded  water  disappears  from  the  surface  is  bs 
cally  a  study  of  hysteresis.  At  first,  drainage  at  < 
ferent  depths  in  the  initially  wetted  profile  sta 
along  various  scanning  curves  depending 
moisture  content.  The  rate  of  distribution  depei 
on  initial  moisture  content  as  well  as  the  amounl 
applied  water.  The  influence  of  evaporation  i 
transpiration  is  also  accounted  for.  Two  studies 
the  overall  magnitude  of  drainage  in  a  catchme 
using  a  water  balance  method,  are  present 
(Jahns-Arizona) 
W77-04776 


GYPSUM   REQUIREMENT   OF   SODIC   SO 
AND  WATERS, 

New  South  Wales  Dept.  of  Agriculture,  Ry< 

mere     (Australia).     Biological     and     Chem 

Research  Inst. 

A.  Awad,  and  T.  S.  Abbott. 

Agricultural  Gazette  of  New  South  Wales,  Vol. 

No.  2,  p  55-57,  April,  1976. 

Descriptors:  'Gypsum,  'Alkaline  soils,  'Irriga 
water,  'Alkaline  water,  Calcium  compounds, 
types,  Irrigation,  Sodium,  Sodium  compoui 
Calcium,  'Saline  water,  Lime,  Plant  groi 
Leaching,  Magnesium  compounds,  Ions, 
management. 

A  problem  often  encountered  in  irrigated  arei 
sodicity  of  waters  and  soils.  This  refers  to  a 
concentration  of  sodium  ions  relative  to  calc 
and  magnesium  ions.  A  common  method  of  re 
ing  high  sodium  levels  is  to  apply  gypsum,  a  so 
of  calcium  ions.  The  means  of  determining  the 
rect  amount  of  gypsum  to  apply  to  sodic  wi 
and  soils  is  discussed.  If  irrigation  water  is  S( 
gypsum  can  be  applied  to  the  soil  or  lmgi 
water,  and  sodium  ions  leached  from  the  sou  t 
ligation.  It  is  suggested  that  before  irrigati 
piece  of  land  the  soils  be  assessed  as  to  their  s 
bility  for  irrigation.  If  applying  gypsum  to  the 


:tly,  it  is  best  to  incorporate  it  to  the  desired 
h  by  cultivation.  This  insures  that  the  gypsum 
iDy  reaches  the  depth  to  be  treated.  (Jamail- 
Doa) 
■04784 


ECT  OF  SODIUM  ON  THE  GROWTH  OF 
ION  UPTAKE  BY  BARLEY,  SUGAR  BEET 
BROAD  BEANS, 

amsted    Experimental    Station,    Harpenden 

land). 

runary  bibliographic  entry  see  Field  3C 

04787 


STRUCTURAL  BREAKDOWN  UNDER  «- 

South  Wales  Dept.  of  Agriculture,  Rydal- 
(Australia).     Biological     and     Chemical 
Kb  Inst. 

rimary  bibliographic  entry  see  Field  3F. 
M789 


TURE    REGIME    OF    SANDY    DESERT 

i,  (IN  RUSSIAN), 

t  Inst.,  Ashkhabad  (USSR). 

lankuliev. 

Osvo  Pustyn'  5,  p  36-43,  1975. 

iptors:  'Soil  moisture,  *Moisture  content 
s,  Deserts,  Filtration,  Arid  climates,  Infiltra- 

Sers:  •USSR(Repetek  reserve  lands). 

loisture  of  sandy  desert  soils,  productive 
:  of  soil  moisture  and  depth  of  filtration  in 
petek  reserve  lands  USSR,  was  studied  in 
72  During  years  of  sufficient  precipitation 
:rable  amounts  of  water  (35-64mm)  accu- 
A  2  m  deeper;  in  dry  years  in  decreased  to 
un.-Copyright  1976,  Biological  Abstracts, 

1795 


T  OF  SOIL  RECLAMATION  ON 
PHYSICAL  PROPERTIES  OF  DESERT 
( SOILS,  (IN  RUSSIAN), 

laryev,  and  O.  G.  Eshchekov. 
svo  Pustyn'  5,  p  29-35,  1975. 

tors:  'Land  reclamation,  'Soil  physical 
ies,  Barley,  Corn(FieId),  Cotton,  Deserts 
tones  Humidity,  Soil  microorganisms' 
.g,\™sture  content,  Humid  climates  ' 
«:  'USSR(Turkmen),  'Takyr  soils. 

'ton  under  humid  farming  improves  the 
jyacai !  proerties  of  takyr  soils  (Turkmen 
sk)  due  to  the  improvement  of  exhanee 
:nnchment  with  organic  matter  and  the 
:tion_  and  intensification  of  soil  microor- 
Jchvity.  These  factors  intensify  coagula- 
lispersion  particles  in  takyr  soils  and  in- 
ae  number  of  microorganisms  and  water 
,  wtule  maximum  hygroscopicity  and  wilt- 
dity  decrease  and  the  fertility  of  the  soil 
yield  of  agricultural  crops  (e.g.,  cotton, 

Imo^8?58,'  peas-  corn>  are  improved.- 
*  1976,  Biological  Abstracts,  Inc. 


Descriptors:  SoUs,  'Soil  moisture,  'Moisture  con- 
Dens;rtsRAridS.anIs0reStS-  *Cultivati°°.  ^ands, 
Identifiers:  *USSR(Central  Kara  Kum). 

Agrotechnical  measures  such  as  plowing  of  small 
hummooky  sands  and  sandy  takyr  soils,  establish- 
ing moisture  storing  furrows  (which  provided  for 
productive  moisture  accumulation  1.5-2  times 
more  than  that  in  virgin  lands)  facilitated  the  suc- 
cessful  accomplishment   of   afforestation   under 

s^acnTc  U°nS   "C°Pyri8ht  1976,  Biol°8ical  Ab- 

W77-04855 ' 


^nECTm°nF    T«E    GROUNDWATER    LEVEL 
AND       SOa       MOISTURE       CONTENT       ON 

wZA°TPHA0NnHOnRAYTLATION      °F      B*RL™ 

bTorTussAian),°AT    chloro^asts,    (IN 

W^oSt?  bibUographic  entrv  see  FieW  21. 


TOTAL  SOIL  FLUORIDE  DETERMINATION 
Z7*l™GLE  DISTILLATION  SELECTIVE  ON 
ELECTRODE  PROCEDURE  °* 

Ohio    Agricultural    Research    and    Development 

f  pn  %'  W,OOSI.er  Lab-  for  Environmental  Studies. 
J.  K.  McClenahen,  and  E.  R.  Schulz 
Soil    Science,    Vol.     122,    No.    5,    p    267-270 
November  1976.  3  tab,  19ref. 

Descriptors:  'Fluorides,  "Electrodes,  'Soil  analy- 
sis       'Instrumentation,       'Chemical      analysis 
Halogens    Analytical  techniques,  Inorganic  com- 
pounds    Ions     Chemistry,   Analysis,    Soil   tests 
Distillation       Testing,      Separation     techniques 
Equipment,  Testing  procedures 
Identifiers:   'Selective  ion  electrode,   'Ion  elec- 
trode procedure,  Fluoride  analysis,  Steam  distilla- 
tion   procedure,     Total    soil    fluoride,    Mineral 
analyses. 

A  simple,  precise  method  is  presented  for  deter- 
mining total  soil  fluoride.  The  soil  sample  was 
decomposed  by  a  standard  steam  distillation  in  the 
presence  of  H2S04.  An  aliquot  of  the  resulting 
distillate  was  diluted  1:1  with  a  total  ionic  strength 
adjustment  buffer  (TISAB),  and  the  fluoride 
determination  was  made  by  selective  ion  electrode 

wifh  oPH°CMUr.f-  T,1^  method>  when  compared 
wiUi  a  double  distillation-pF  technique  on  15  Ohio 
soils  yielded  slightly,  but  significantly,  higher 
results  The  H2S04  distillation-PF  procedure  !s 
relatively  quick,  precise,  reproducible  and 
eliminates  the  hazard  associated  with  the  HC104 

(SSTswI? used  h  most  other  techni«ues 

W77-04885 


WATER  CYCLE— Field  2 
Water  In  Soils — Group  2G 

The  idea  of  using  membranes  to  slow  down  the 
loss  of  water  from  the  root  zone  is  presented  A 
number  of  reasons  led  to  the  conclusion  that  the 
use  of  slightly  permeable  membranes  is  the  op- 
timal solution  to  achieve  this  goal.  The  simultane- 
ous process  of  filtration  and  evapotranspiration  in 
a  sod  profile  bordered  on  one  side  by  a  soil  surface 
and  on  the  other  side  by  a  permeable  membrane 
placed  parallel  to  it  was  considered.  Solutions 
were  presented  in  nondimensional  form.  Concrete 
examples  were  given  of  the  use  of  these  solutions 
in  practical  applications.  (Sims-ISWS) 
W77-04887 


^J?™  SURFACE  DEPRESSION 
STORAGE:  ANALYSIS  OF  MODELS  TO 
TION  THE     DEPTHSTORAGE     FUNC 

Illinois    Univ.    at    Urbana-Champaign.    Dept    of 

Agricultural  Engineering. 

J.  K.  Mitchell,  and  B.  A.  Jones,  Jr. 

Water  Resources  Bulletin,  Vol.  12,  No.  6  p  1205- 

1222,  December  1976.  3  fig,  6  tab,  7  ref. 

Descriptors:       'Depression,      'Model      studies 
Depression  storage,  Hydrology,  Surface  waters' 

r^e,';CePi!0n'  J°U  water-  SoUs-  Rainfall-runoff 
relationships,  Equations,  Storage 

Identifiers:    'Surface   depression,    Depth-storage 

function,   Micro-relief   depression,    Darwin    silty 

silUoam3113  IOamy  Sand'  °iSne  SUt  loam•  Flana«an 

Micro-relief  surface  depression  storage  is  one  of 
the  components  of  the  rainfall-runoff  process  The 
quantification    of     surface     depression     storage 
values  and  a  depth-storage  model  to  describe  the 
storage  were  the  subjects  of  this  study.  Point  mea- 
surement data  were  collected  on  258  surfaces  of  5 
soils  and  three  artificial  surfaces.  Five  methods  of 
computing  storage,  15  depth-storage  models    two 
depth  increments,  and  six  grid  spacings  were  in- 
vestigated. The  1-in  grid  computational  method 
0.1  -in  depth  mcrement,  and  1-in  grid  spacings  were 
recommended.   The    surface   depression    storage 
function  is  best  described  by  the  model  S  =  a  (D  to 
the  b  power),  which  relates  surface  depression 
storage  as  a  function  of  depth  with  two  equation 
parameters.  Coefficients  a  and  b  were  determined 
by  regression  analysis.  Equations  for  describing 
the  surface  depression  storage  model  parameters 
were  developed.  (Lee-ISWS) 
W77-04895 


ON  THE  ROLE  OF  SOIL  MOISTURE 
w?o^ESIS  IN  THE  SUPPRESSION  OF 
^AoPk°RATION  FROM  BARE  SOIL  UNDER 
DIURNALLY  CYCLIC  EVAPORATIVITY 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

^■?l^ary  bibu°8raPh>c  entry  see  Field  2D. 

W77-04886 


:frmn„EFFLUENT    mTO    GROUND 
£  COLOR  AT  MISSOULA  MILL, 

Waldorf  Corp.,  Missoula,  Mont. 

«7  bibliographic  entry  see  Field  5D 


* fSlSf  CENTRAL  KARA  KUM 

mSCTI°N  WITH  RANGELAND 

STATION,  (IN  RUSSIAN), 

^a  Nauk  Turkmenskoi  SSR,  Ashkhabad 

cserts. 

mmedov.andB.M.Alekseev 
o  Pustyn"  5,  p  44-50,  1975. 


INFILTRATION     THROUGH     SOIL     WITH     A 

«oI*G^lTLY      PERMEABLE      BURIED      MEM- 
BKANE, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Soil  Science. 

D.  Zaslavsky,  and  M.  Garber 

f°£ ^ence,  Vol.  122,  No.  6,  p  321-330,  December 

1976.  6  fig,  1  tab,  3  ref. 

Descriptors:  'Infiltration,  *SoU  moisture 
Membranes,  'Model  studies,  Mathematical 
models,  Hydraulic  conductivity,  Evaporation 
fcvapotranspiration,  Soils,  Root  zone,  Permeabili- 
ty, Evaporation  control,  Agriculture,  Soil  science 
Identifiers:  Buried  membranes. 


AIR    COMPOSITION    IN    SHOAL    AND    LIT- 

VOH^^SsLAN)™"  OZER™SK  «*SER- 

Moscow  State  Univ.  (USSR). 

Z.  N.  Gromova. 

Biol  Nauki.  17(9),  p  133-136,  1974. 

Descriptors:        'Soil        analysis,        Reservoirs, 
Methane    *Podzolic  soils,  Peat,  'Organic  soils 
Oxygen,  Carbon  dioxide,  Gases,  Human 
Identifiers:   'USSR(Ozerninsk  Reservoir)    'Glev 
soils.  y 

The  air  composition  of  shoal  and  littoral  soils  of 

?f«  "!,«£?? ervoir  of  **  °zerna  River  <Russian 

SI-SR,  USSR)  was  studied.  Methane  was  predomi- 
nant in  the  submerged  soils  near  the  reservoir-  its 
level  was  33-64%  in  the  sod-podzolic  soils  and'66- 
93%  in  the  peat-gley  soils.  Methane-rich  peat-elev 
sods  contained  9-10%  humus,  while  sod-podzolic 
soils  contained  2.0-2.5%  humus.  The  water  02 
level  was  higher  in  the  sod-podzolic  soils  than  in 
the  peat-gley  soils.  The  water  C02  level  was 
reversed.  The  submerged  soils  near  the  reservoir 
with  accumulated  gases  do  not  favor  nlant 
growth-Copyright  1975,  Biological  Abstracts, 
W77-04906 


Field  2— WATER  CYCLE 
Group  2G— Water  In  Soils 


SOLID  FLOW  PRODUCTS  OF  THE  ERODED 
LEACH  CHERNOZEMS  OF  THE  KUZNETSK 
BASIN,  (IN  RUSSIAN), 

Akademiya    Nauk    SSSR,    Novosibirsk.    Central 

Siberian  Botanical  Garden. 

For  primary  bibliographic  entry  see  Field  2J. 

W77-04915 

NITROGEN  AND  METAL  CONTAMINATION 
OF  NATURAL  WATERS  FROM  SEWAGE 
SLUDGE  DISPOSAL  ON  LAND, 

Purdue  Univ.,  Lafayette,  Ind.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  3B. 

W77-05002 

CONTENT  OF  FREE  AMINO  ACIDS  IN  Ht- 
RIGATED  AND  UNIRRIGATED  TYPICAL 
SIEROZEM  SOILS,  (IN  RUSSIAN), 

Akademiya  Nauk  Uzbekskoi  SSR,  Tashkent. 
Dept.  of  Microbiology. 

S  M.  Kaziev,  T.  Kh.  Khadzhiev,  and  K.  Avezov. 
Uzb  Biol  Zh  19(1),  p  10-12, 1975. 

Descriptors:   *Amino  acids,  Irrigation,  "Cotton, 

♦Indicators,    Sierozems,    *Wheat,    Soil  analysis, 

Plant  physiology.  . 

Identifiers:  USSR(Taskent  district), 
USSR(Samarkand  district). 

Using  cotton  and  wheat  as  indicator  plants,  the 
typical  irrigated  sierozem  soil  of  the  Tashkent  dis- 
trict (USSR)  and  the  typical  unirrigated  sierozem 
soils  of  the  Samarkand  district  (USSR)  were  in- 
vestigated. During  the  growing  season  10  free 
amino  acids  were  found  in  the  irrigated  sierozem 
under  cotton  and  14  in  the  unirrigated  sierozem 
sown  to  wheat.  The  maximum  total  content  of 
amino  acids  in  the  irrigated  sierozem  was  in  the 
spring  before  planting  cotton;  their  content 
decreased  noticeably  in  the  summer  and  fall.  In  the 
unirrigated  sierozem  under  wheat  a  high  content  of 
amino  acids  was  noted  in  March  and  May,  and  in 
July  during  heading,  their  content  decreased  con- 
siderably.-Copyright  1976,  Biological  Abstracts, 
Inc. 
W77-05045 

2H.  Lakes 

FISHERY  MANAGEMENT  IN  A  MEROMICTIC 
ALPINE  LAKE  (LAKE  CADAGNO,  TICINO), 
(IN  GERMAN), 

Eidgenoessisches  Amt  fuer  Umweltschutz,  Bern 

(Switzerland). 

H.  Marrer. 

Schweiz  Z  Hydrol  37(2),  p  213-219, 1975. 

Descriptors:  'Fish  management,  Lakes,  Limnolo- 
gy,   Fish   population,    *Rainbow    trout,    *Brook 
trout,  Growth  rates,  Seasonal. 
Identifiers:    *Alpine    lakes,    *Meromictic    lakes, 
♦Switzerland(Lake  Cadagno),  Ticino. 

The  meromictic  condition  of  Lake  Cadagno  was 
described  for  the  1  st  time  60  yr  ago.  Meanwhile  the 
monimolimnion  has  shown  a  notable  increase;  this 
phenomenon,  together  with  the  winter  lowering  of 
the  lake  level,  has  adverse  effects  on  the  fish 
population.  The  meromixis  depends  on  chemical 
processes  and  results  from  the  geological  particu- 
larities of  the  region.  The  bioactivity  of  this  alpine 
lake  which  is  located  at  an  altitude  above  6200  ft, 
is  extemely  high.  An  annual  catch  of  fish  of  more 
than  44  lb/ha  can  be  expected.  Regular  immersions 
of  rainbow  trout  and  brook  trout  in  fingerling  size 
have  been  practiced  for  several  years.  Both  fish 
species  reach  normally  the  minimal  size  of  8  in  in 
their  4th  yr;  they  differ  very  slightly  in  respect  of 
food  and  growth  rate  -Copyright  1976,  Biological 
Abstracts,  Inc. 
W77 -04627 


ARGULUS  IN  THE  LAKE  OF  GENEVA,  (IN 

FRENCH),  ,  .      . 

Institut  National  de  la  Recherche  Agronomique, 

Thonon-les-Bains  (France).  Station 

d'Hydrobiologie  Lacustre. 

P.  J.  Laurent. 

Schweiz  Z  Hydrol  37(2),  p  249-252,  1975. 


Descriptors:  'Lakes,  'Fish  parasites,  Aquatic 
animals,  Aquatic  plants,  Salmonids,  Fish  hatche- 
ries. „  ,  , 
Identifiers.  'Argulus  fouaceus,  Burbot, 
Coregonine,  France(Lake  of  Geneva). 

Since  1972  a  considerable  increase  in  A.  foliaceus 
L  was  noted  in  the  Lake  of  Geneva  (France).  Dur- 
ing the  warmer  months  they  attack  all  fish  species 
except  burbot  and  coregonines.  They  also  afflict 
salmonids  in  fish  hatcheries  supplied  with  lake 
water  The  elimination  methods  applicable  in 
hatcheries  cannot  be  used  in  the  lake.  A  parasite 
reduction  could,  however,  be  expected  to  follow 
the  curtailment  of  nutrient  input  into  the  lake, 
which  would  check  the  growth  of  aquatic  plants 
along  the  shoreline.  Pumping  cold  lake  water  (9- 
10C)  into  fish  ponds  has  proven  to  be  an  effective 
means  of  preventing  parasites  in  pisciculture.-- 
Copyright  1976,  Biological  Abstracts,  Inc. 
W77-04655 

LIMNOLOGICAL  DATA  AND  THEIR  USE  IN 
PRACTICAL  WATER  MANAGEMENT,  (IN 
GERMAN), 

Institut  fuer  Wasserwirtschaft,  Magdeburg  (bast 

Germany). 

For  primary  bibliographic  entry  see  Field  5U. 

W77-04657 

FOOD  SELECTION  IN  TILAPIA  GALILAEA 
(PICES,  CICHLIDAE)  OF  LAKE  TCHAD,  (IN 
FRENCH),  .,.  _     .    . 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,        N'Djamena        (Chad).        Centre 
(ORSTOM)  de  N'Djamena. 
L.  Lauzanne,  and  A.  litis. 

Cah  ORSTOM  Ser  Hydrobiol  9(3),  p  193-199, 
1975. 

Descriptors:  Fish,  Tilapia,  "Fish  food  organisms, 
Algae,    Diatoms,    Cyanophyta,    Lakes,    Africa, 
*Fish  diets,  Cichlids. 
Identifiers:  'Tilapia-Galilaea,  *Lake  Chad. 

T  galilaea  is  a  phytoplanktivorous  fish  of  Lake 
Chad  which  feeds  on  bottom  deposits  composed 
essentially  of  benthic  algae.  Food  selection  of  this 
fish  was  studied  using  a  coefficient  of  electiyity 
(Ivlev,  1961)  with  which  algae  were  separated  into 
3  groups  according  to  their  susceptibility  to  in- 
gestion by  T  galilaea.  Results  show  that  filamen- 
tous blue-green  algae  are  more  convenient  for _the 
diet  of  Tilapia  than  diatoms. -Copyright  1976, 
Biological  Abstracts,  Inc. 
W77-04687 

FOOD   PATHWAYS   IN   REGULATED   LAKES, 

(IN  SWEDISH), 

T.  Lindstrom. 

Fauna  Flora  (Stockh)  70(2),  p  60-68,  1975. 

Descriptors:     *Lakes,    'Food    chains,    'Energy 
budget,  Regulation,  Insects,  Fish  population. 
Identifiers:  'Regulated  lakes. 

Energy  budgets  within  regulated  lakes  which  have 
fish  as  the  final  product  are  described.  Studies  of 
the  stomach  contents  of  fish  have  given  informa- 
tion about  fish  diets  but  are  only  incomplete  sam- 
ples of  the  available  food  materials  in  the  lakes. 
The  migration  of  river  fishes  between  lakes  and 
rivers  are  hindered  when  the  water  levels  are 
reduced  drastically  or  kept  unusually  high.  Some 
food  materials  are  brought  in  by  tributary  streams, 
others  result  from  land  insects  that  fall  into  the 
water  In  newly  regulated  lakes  nutrient  levels  are 


high  near  the  shores  but  later  they  beconw 
tively  low  here.  Some  of  the  fish  that  priman 
in  open  water  can  be  harvested  through  the 
by  means  of  nets  or  trawls  If  regulated  LaV 
to  be  utilized  for  maximum  food  product* 
number  of  links  in  the  food  chain  must  be  u 
and  the  fish  population  must  be  kept  youl 
productive.  It  is  also  possible  that  it  « 
economically  feasible  to  use  artificial  fee 
Copyright  1976,  Biological  Abstracts,  Inc. 
W77 -04746 


LAKE  ONTARIO  ATLAS:  LAND  USE, 

New  York  Sea  Grant  Inst.,  Albany. 

M  Dobson,  and  F.  Henderson. 

Lake    Ontario    Atlas    No.    NYSSGP-0A- 

1976.  56  p,  32  fig,  1  tab,  8  ref,  append. 

Descriptors.  'Lake  Ontario,  'Land  use, 
protection,  'Ecosystems,  Shores,  'Maps, 
Information  exchange.  Agriculture. 
Identifiers:  Information  systems. 

The  Land  Use  Monograph  provides  a  flexf 

base  for  inventory  and  analysis  of  land 

along  the  Lake  Ontario  shoreline.  For  this  1 

Lake  Ontario  shoreline  was  defined  as  the 

tending  six  kilometers  inland  from  the  lal 

area    is    probably    the    most   susceptible 

diverse  pressures  exerted  by  developers, 

tionists,  and  expanding  urbanized  places 

lake-shore  properties.  The  data  compiled 

analysis  support  the  discussion  of  the  hisl 

development  of  the  Lake  Ontario  shorelir 

in  the  introductory  portions  of  this  report. 

ploying  the  LOLUIS  (Lake  Ontario  Land 

formation   System)   data,   changes   and 

change  for  each  of  the  sub-county  area! 

monitored  quickly  and  easily  and  compa 

desired  or  planned  land  use.  This  is  no  me 

bility  given  the  fact  the  lakeshore  is  si 

ously  on  of  the  most  fragile  ecosystems 

most  subject  to  divergent  land  use  intei 

designs  in  the  future.  The  final  section  c 

port  is  devoted  to  a  brief  discussion  of  tl 

tial  uses,  application,  and  recommenda 

further  analysis.  (NOAA) 

W77-04846 

LIGHT  EXTINCTION  MEASUREME 
THE  EXPERIMENTAL  LAKES  AR 
DATA, 

Fisheries      and      Marine      Service, 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field 
W77  -04862 

COMPARATIVE  STUDY  OF  E.  CO 
VIVAL  IN  TWO  AQUATIC  ECOSYSTE 

Ghent     Rijksuniversiteit     (Belgium). 
General  and  Industrial  Microbiology. 
For  primary  bibliographic  entry  see  Field 
W77-04863 

PHYTOPLANKTON  PRIMARY  PROl 
IN  THE  EXPERIMENTAL  LAKES  ARI 
AN  INCUBATOR  TECHNIQUE -1975  D 

Fisheries      and      Marine      Service, 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Fiel< 

W77-04868 

HEAT  STORAGE  AND  ADVECTION 
ERIE, 

National  Oceanic  and  Atmospheric  fi 

tion,  Ann  Arbor,  Mich.  Great  Lakes  Et 

tal  Research  Lab. 

J.  A.  Derecki. 

Water  Resources  Research,  Vol  12,  Nc 

1150,  December  1976.  3  fig,  8  tab,  7  ref. 

Descriptors:  'Lakes,  'Water  temperat 
transfer,      'Lake      Erie,     Temperatu 


10 


dvection,    Circulation,    Heat    balance,    Heat 
iget,  Depth,  Ice,  Limnology. 
ntifiers:  *Heat  storage. 

at  content  and  net  advection  based  on  long- 
n  monthly  mean  input  data  covering  17  years 
52-1968)  were  derived  for  Lake  Erie.  The  lake 
t  storage  changes  and  net  advection,  with 
or  components,  were  presented  for  the 
rage  monthly  periods,  indicating  normal  values 
these  parameters.  Data  limitations  for  the  lake 
!  content  precluded  computation  of  monthly 
les  by  individual  years.  Derivation  of  the 
Essary  input  data  (water  temperature  profiles 
er  supply  and  loss  factors  with  appropriate 
peratures,  and  ice  conditions)  was  brieflv 
:ribed.  (Sims-ISWS) 
MM879 


QUEEZER  FOR  EFFICIENT  EXTRACTION 
PORE  WATER  FROM  SMALL  VOLUMES 
ANOXIC  SEDIMENT, 

tiigan     Univ.,     Ann     Arbor.     Great     Lakes 

arch  Div. 

primary  bibliographic  entry  see  Field  2J 

•04892 


M1CKL    WATER    SAMPLING    IN    LAKES 
'  SEDIMENTS  WITH  DIALYSIS  BAGS 

mouth  Coll.,  Hanover  N.H.  Dept.  of 'Earth 

ices. 

)rimary  bibliographic  entry  see  Field  2K 

■04893 


EFFECT  OF  SALT  ON  SMALL,  ARTD7I- 
-  LAKES, 
onsin  Univ.,  Milwaukee.  Dept.  of  Geological 

ices. 

irimary  bibliographic  entry  see  Field  5A 

04896 


MTIC     SURVEY     OF     HYPOLIMNETIC 
mON, 

ological  Associates,  Ojai,  Calif, 
rimary  bibliographic  entry  see  Field  5G 
94899 


W77-05005 

INTERIM   CLASSIFICATION   OF   WETLANDS 

STATESQlJATIC   HABITATS   OF  THE  UNITED 

Fish  and  Wildlife  Service,  Washington,  D.  C  Of- 
fice of  Biological  Services. 
For  primary  bibliographic  entry  see  Field  4A 
W77-05049 


21.  Water  In  Plants 


EFFECT  OF  PERIODIC  DRAINING  ON  CON- 

TES^J?/    FREE    AMINO    ACn>S    ™    SOME 
AQUATIC  MACROPHYTES,  (IN  RUSSIAN) 

Akademiya      Nauk      URSR,      Kiev.      Instytut 

Hidrobiologu. 

T.  I.  Shokod'ko,  L.  F.  Lukina,  and  M.  V. 

Malinovskaya. 

Gidrobiol  Zh  1 1(6),  p  72-76,  1975. 

Descriptors:    'Amino   acids,    Drainage,    Aquatic 

plants  'Water  stress,  *Moisture  deficit,  'Grasses 

Plant  phy  siology . 

Identifiers:   Butomus-umbellatus,   *Macrophytes 

Phragmites-communis,        Polygonum-amphibum ' 

Scupus-lacustris,  *Reeds,  Willow  grass,  'Rushes' 

Bulrushes. 

Insufficient  water  due  to  periodic  draining  has  dif- 
ferent effects  on  different  aquatic  macrophytes 
The  most  resistant  to  a  moisture  shortage  were  the 
common  reed  (Phragmites  communis)  and  willow- 
grass  (Polygonum  amphibium);  this  is  due  to  an  in- 
significant decrease  in  total  free  amino  acids  in 
them.  No  qualitative  changes  in  the  composition  of 
ammo  acids  of  these  plants  were  noted  The 
flowering-rush  (Butomus  umbeUatus)  and  bullrush 
(Scirpus  lacustris)  reacted  to  a  moisture  shortage 
by  a  marked  decrease  of  free  amino  acids  with  a 
slight  increase  of  glutamic  acid  and  theornine 
which  may  be  related  to  the  protective  reaction  of 
the  plants  against  poisoning  by  ammonia  following 
marked  dehydration  and  high  temperatures - 
Copyright  1976,  Biological  Abstracts  Inc 
W77-04748 
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zone  of  the  capillary  moisture  lies  at  the  soil  sur- 
face. This  indicates  that  a  groundwater  level  cor- 
responding to  such  a  position  of  the  upper  bounda- 
ry ?f  .J!16,  capillary  fringe  is  optimal.-Copy right 
1975,  Biological  Abstracts,  Inc. 
W77-04884 


THE  EFFECT  OF  NAC1  ON  THE  CONCENTRA- 
TION OF  PROLINE  IN  DIFFERENT 
HALOPHYTES,  (IN  GERMAN),         uu,r,1KtNT 

Technische  Hochschule,  Darmstadt  (West  Ger- 
many); and  Technische  Hochschule,  Darmstadt 
(West  Germany).  Botanisches  Institut . 
S.  Treichel. 
Z  Pflanzenphysiol  76(1),  p  56-68,  1975. 

Descriptors:         Salts,         'Sodium         chloride 
Halophytes,  'Osmotic  pressure,  Plant  physiolo- 
gy, Ions.  " 
Identifiers:  Aster-tripolium,  Mesembryanthemum- 
nodiflorum,  *Proline,  Salicornia-fruticosa. 

The  halophytes  Salicomia  fruticosa,  Aster  tripoli- 
um    and   Mesembryanthemum    nodiflorum   were 
used  to  measure  the  ability  of  plants  to  synthesize 
proline  during  osmotic  stresses.  All  investigated 
plants  or  plant  organs   responded   to  a  rise  of 
osmotic  potential  in  the  culture  solution  by  in- 
creasing the  concentration  of  nonprotein  proline 
The  amount  of  accumulation  of  free  proline  de- 
pended on  the  degree  of  increase  in  the  osmotic 
stress.    There    were    substantial    differences    in 
proline  accumulation  in  the  3  spp.  or  in  plant  or- 
gans of  different  age.  Young  leaves  and  seedlings 
of  A.  tnpohum  exhibited  the  highest  amounts  of 
proline    under    the    same    conditions    as    fully 
developed  leaves  of  the  same  plants.  The  increase 
of  free  proline  concentration  is  strongly  related  to 
the  concentration  of  Na+  +  CI-  in  the  sap  of  the 
plants.  After  a  certain  period  depending  on  the 
species    and    age    the    ratio    of   microgram    mol 
prohne/meq(Na+  +  C1-)  became  constant.  Proline 
might  be  involved  in  the  process  of  osmotic  adjust- 
ment The  discrepancy  in  concentration  of  proline 
and  that  of  ions  in  the  sap  is  discussed  with  respect 
JP    compartmentalization    of    prolin. -Copyright 
1976,  Biological  Abstracts,  Inc 
W77-04912 


PARATIVE    STUDY     WITH     COSTS     OF 
)LIMNETIC  AERATION, 

ological  Associates,  Ojai,  Calif, 
rimary  bibliographic  entry  see  Field  5G 
M900 


COMPOSITION    IN    SHOAL    AND    LIT- 

L  SOILS  OF  THE  OZERNINSK  RESER- 

,  (IN  RUSSIAN), 

>w  State  Univ.  (USSR). 

imary  bibliographic  entry  see  Field  2G. 


«   QUALITY    AND    BATHYMETRY    OF 
LAKE,  ANCHORAGE,  ALASKA, 

Peal  Survey,   Anchorage,    Alaska.    Water 
rces  Div. 

unary  bibliographic  entry  see  Field  7C. 
W70 


JBUTION    AND    EFFECTS    OF    HEAVY 
LS  IN  A  CONTAMINATED  LAKE, 

•^Uiuv.,      Lafayette,      Ind.      Dept.      of 

mary  bibliographic  entry  see  Field  5C. 


W>  SIMULATION  AND  SYSTEMS  ANAL- 
^n*™™™"  CYCLING  IN  THE 
iNOKEE  SWAMP,  GEORGIA, 

!n'?1V\Aftens-   DePl-   of  Zoology;   and 
>Umv,  Athens.  Inst,  of  Ecology, 
nary  bibliographic  entry  see  Field  5B. 


CHANGES  IN  FOREST  STRUCTURES  IN  THE 
EMMENTAL  EXPRESSED  IN  THE  TREE 
COUNT  AND  DISTRIBUTION  AND  THE  POSSI- 
BLE LONG-TERM  DETERIORATION  OF 
WATER  UTILIZATION,  (IN  GERMAN), 
Swiss  Forest  Research  Inst.,  Birmensdorf . 
For  primary  bibliographic  entry  see  Field  4A. 


EFFECT  OF  SODIUM  ON  THE  GROWTH  OF 
AND  ION  UPTAKE  BY  BARLEY,  SUGAR  BEET 
AND  BROAD  BEANS, 

Rothamsted    Experimental    Station,    Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field  3C 

W77-04787 


EFFECT  OF  THE  GROUNDWATER  LEVEL 
AND  SOIL  MOISTURE  CONTENT  ON 
PHOTOPHOSPHORYLATION  OF  BARLEY 
WHEAT  AND  OAT  CHLOROPLASTS,  (IN 
BELORUSSIAN),  '     l 

L.  P.  Smolyak,  U.  H.  Reutski,  and  Zh.  I.  Kazlova 
Vyestsi  Akad  Navuk  B  SSR  Syer  Biyal  Navuk  3 
p  29-34.  1974. 

Descriptors:  'Soil  moisture,  *Groundwater  Water 
level,  Barley,  Wheat,  Oats,  "Capillary  action,  Soil 
water. 

Identifiers:  *Chloroplasts,  Phosphorylation, 
Photophosphorylation. 

The  maximum  rate  of  photophosphorylation  of 
barley,  wheat  and  oat  chloroplasts  is  observed  on 
plots  where  the  upper  boundary  of  the  transition 


DROUGHT  EFFECT  ON  THE  OPTICAL  PRO- 

UKRANISAN)F  WINTER   WHEAT   LEAVES'   aN 

Akademiya  Nauk  URSR,  Kiev.  Institut  Fizioloeii 

Rastenn  i  Agrokhimii. 

K.  S.  Tkachuk,  and  I.  L.  Aerov 

^•P°«  Al|ad  Nauk  Ukr  Rsr  Ser  B  Heol  Heofiz 
Khun  Biol  36(12),  p  1122-1 125,  1974. 

Descriptors:  "Leaves,  'Wheat,  Droughts,  Absorp- 
tion,    Chlorophyll,     "Optical    properties,     Plant 
physiology,  'Drought  tolerance. 
Identifiers:  'Winter  wheat. 

The  differences  were  observed  in  changes  of  opti- 
cal properties  of  winter  wheat  leaves  caused  by 
constant  and  sudden  soil  drought.  While  cultivat- 
ing waiter  wheat  under  conditions  of  constant  soil 
drough  (40%  of  total  moisture-holding  capacity) 
radiant  energy  absorption  by  leaves  was  slightlv 
mC,r^Se,d-  Under  the  effect  of  sudden  soil  drought 
at  12%  decrease  was  observed  in  the  radiant  ener- 
gy absorption.  The  changes  in  potimal  properties 
are  considered  in  connection  with  the  chlorophyll 
content  in  leaves.-Copyright  1976,  Biological  Ab- 
stracts, Inc. 
W77-04916 


MACROPHYTES  OF  LIMNETIC  HABITATS 
AND  THEIR  REACTION  UPON  P-TOLUENE 
SULFONIC  ACID  IN  THE  SUBSTRATE-  I  ON 
THE  TOLERANCE  OF  MARSH   AND  WATER 

germTaSn7 PTOLUENE  sulf<>nic  ACID,  CBS 

Goettingen'univ.  (West  Germany),  institut  fuer 

Bodenkunde. 

For  primary  bibliographic  entry  see  Field  5C. 
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W77-05099 

MACROPHYTES  OF  LIMNETIC  HABITATS 
AND  THEIR  REACTION  UPON  P-TOLUENE 
SULFONIC  ACID  IN  THE  SUBSTRATE:  H. 
ELIMINATION  OF  P-TOLUENE  SULFONIC 
ACH>  IN  MODEL  SYSTEMS  WITH  MARSH 
AND  WATER  PLANTS,  (IN  GERMAN), 
Goettingen  Univ.  (West  Germany).  Institut  fuer 
Bodenkunde. 

For  primary  bibliographic  entry  see  Field  SC. 
W77-05100 

2J.  Erosion  and  Sedimentation 


TABLES  OF  GEOMETRY  FOR  LOW-STAN- 
DARD ROADS  FOR  WATERSHED  MANAGE- 
MENT CONSIDERATIONS,  SLOPE  STAKING, 
AND  END  AREAS, 

Forest  Service  (USDA),  Ogden,  Utah.  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  4D. 

W77-04831 


SUSPENDED  SEDIMENT  DATA  FROM 
NEARSHORE  WATERS  OF  GEORGIA, 

Georgia    Univ.,     Savannah.    Marine    Extension 

Center. 

R.  Brokaw,  and  G.  F.  Oertel. 

Technical  Report  Series  No.  76-3,  (1976).  43  p,  8 

fig,  12  ref ,  append.  SG-10-32-RR273-077. 

Descriptors:  *Turbidity,  *Estuaries,  Georgia, 
Water  sampling,  Coasts,  Sampling,  Tidal  waters, 
♦Suspended  load,  Remote  sensing,  *Sediment 
transport,  Sediments. 

Identifiers:  'Georgia  Bight,  'Suspended  sedi- 
ments, Nearshore  waters,  Satellite  photography. 

The  nearshore  water  of  the  Georgia  Bight  is  very 
turbid  relative  to  other  areas  of  the  east  coast 
(Manheim,  Meade  and  Bond,  1970,  Oertel,  1976). 
The  turbidity  of  the  waters  is  documented  through 
a  variety  of  different  oceanographic  projects, 
some  of  which  were  oriented  toward  biologic, 
physical,  chemical  or  geologic  investigations. 
Because  of  this  variety  some  of  the  data  are  not  al- 
ways comparable.  This  technical  report  is  a  sum- 
mary of  recent  suspended  sediment  data  collected 
from  nearshore  waters  of  Georgia.  No  attempt  is 
made  to  interpret  the  mechanics  of  suspended 
sediment  transport  or  the  processes  controlling  its 
distribution.  Data  that  was  collected  from  various 
sources  are  presented  in  atlas  form.  The  study  area 
extended  from  Cape  Romain,  South  Carolina  to 
Jacksonville,  Florida.  Data  recovery  within  this 
area  was  restricted  to  projects  that  were 
predominately  located  within  the  nearshore  zone 
(0-40  km  offshore).  Several  samples  that  were  not 
included  were  part  of  estuarine  sampling  programs 
or  shelf  and  gulf  water  sampling  programs.  A  more 
complete  description  of  these  data  may  be  found 
in  the  literature  of  the  bibliography  (NOAA) 
W77-04836 


JOHN'S  PASS   AND   BLIND   PASS  GLOSSARY 
OF  INLETS  REPORT  NO.  4, 

Florida  Univ.,  Gainesville.  Coastal  and  Oceano- 
graphic Engineering  Lab. 
For  primary  bibliographic  entry  see  Field  2L. 
W77-04841 


A  SQUEEZER  FOR  EFFICIENT  EXTRACTION 
OF  PORE  WATER  FROM  SMALL  VOLUMES 
OF  ANOXIC  SEDIMENT, 

Michigan     Univ.,     Ann     Arbor.     Great     Lakes 

Research  Div. 

J.  A.  Robbins,  and  J.  Gustinis. 

Limnology  and  Oceanography,  Vol.  21 ,  No.  6,  p 

905-909,  November  1976.  1  fig,  15  ref.  EPA  R- 

803086. 


Descriptors:  'Water  sampling,  'Membranes, 
•Lake  sediments,  'Great  Lakes,  'Separation 
techniques,  'Chemical  analysis,  Sampling,  Physi- 
cal properties,  Instrumentation,  Water  analysis, 
Sediments,  Analytical  techniques,  Filters,  Filtra- 
tion, Lakes. 

Identifiers:  'Squeezer,  'Anoxic  sediment, 
•Membrane  filter,  'Pore  water  extraction, 
•Sediment  squeezer,  Extraction,  Sediment  pore 
water,  Chemical  quality,  Chemical  composition, 
Analytical  method,  Sediment  sampler,  Anoxic 
sediment  cores,  Analytical  procedure,  Pistonless 
sediment  squeezer. 

Development  is  reported  of  a  simple,  small- 
volume,  low  pressure,  diaphragm-type  sediment 
squeezer  made  from  inexpensive  standard  nylon 
stock  material,  suitable  for  trace  metal  studies, 
which  features  a  removable  sediment  cassette  with 
a  prefilter,  which  greatly  facilitates  loading  and 
cleaning.  Pore  water  is  recovered  rapidly  through  a 
large,  active  area  membrane  filter  without 
clogging,  impermeable  cake  formation,  or  gas 
break-through.  A  minimal  pore  water  dead  volume 
significantly  reduces  flushing  losses  and  facilitates 
online  electrode  measurements.  The  Squeezer  was 
designed  to  accept  smaU  quantities  of  uncon- 
solidated sediment  (20-100  ml)  from  refrigerated 
cores  sectioned  in  a  nitrogen-filled  glove  box. 
(Henley-ISWS) 
W77-04892 


CHEMICAL    WATER    SAMPLING    IN    LAKES 
AND  SEDIMENTS  WITH  DIALYSIS  BAGS, 

Dartmouth  Coll.,  Hanover  N.H.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 

W77-04893 


AN  B>J  SITU  SAMPLER  FOR  CLOSE  INTERVAL 
PORE  WATER  STUDIES, 

Lamont-Doherty         Geological         Observatory, 

Palisades,  N.Y. 

For  primary  bibliographic  entry  see  Field  2K. 

W77-04894 


SOLID  FLOW  PRODUCTS  OF  THE  ERODED 
LEACH  CHERNOZEMS  OF  THE  KUZNETSK 
BASIN,  (IN  RUSSIAN),  . 

Akademiya   Nauk    SSSR,   Novosibirsk.   Central 

Siberian  Botanical  Garden. 

A.  A.  Tanasienko. 

Izv  Sib  Otd  Akad  Nauk  SSSR  Ser  Biol  Nauk.  2,  p 

3-7,  1974. 

Descriptors:    'Nitrogen,    'Potassium,    'Humus, 
Acids,  Cultivation,  Soil  aggregates,  Calcium,  Ox- 
ides,   Nutrients,     'Soil    erosion,    'Chernozems, 
Leaching. 
Identifiers:  *USSR(Kuznetsh  Basin). 

About  60  kg  N,  30  kg  P  and  1000  kg/ha  humus  are 
annually  lost  from  the  slope  lands.  From  the 
plowed  layer  the  most  valuable  aggregates  con- 
taining high  amount  of  humic  acids,  total  Ca, 
sesquioxides  and  nutrients  are  washed  out.  The 
rest  of  the  humus  horizon  of  the  roded  soils  is 
therefore  characterized  by  low  fertility  .-Copy- 
right 1975,  Biological  Abstracts,  Inc. 
W77-04915 


SOME  ASPECTS  OF  BOTTOM  SEDIMENT 
TRANSPORT  MECHANICS  ON  THE  CON- 
TINENTAL SHELF,  . 

Chicago    Univ.,    HI.    Dept.    of    the    Geophysical 

Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-04946 

DISTRIBUTION  AND  TRANSPORTATION  OF 
SUSPENDED  SEDIMENTS, 

State  Univ.,  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2L. 


W77 -04948 


WATER  RESOURCES  DATA  FOR  CALI 
NIA,  1974:  PART  2.  WATER  QU/ 
RECORDS. 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  7C 

W77-04976 


SEDIMENT-CONTROL  METHODS  IN  U 
DEVELOPMENT:  SOME  EXAMPLES  AN 
PLICATIONS, 

Geological  Survey,  Reston,  Va.  Water  Res 

Div. 

For  primary  bibliographic  entry  see  Field  41 

W77-04982 


RELATION     OF     EROSION     TO     SED1 
YffiLD, 

Geological     Survey,    Lakewood,     Colo. 

Resources  Div. 

R.  F.  Hadley,  and  L.  M.  Shown. 

In:  Proceedings  of  the  Third  Federal  Inter-i 

Sedimentation  Conference,  1976,  held  at  I 

Colorado,  March  22-25,  1976:  Water  Rei 

Council,  Sedimentation  Committee,  p  1-1 

139, 1976.  3  fig,  1  tab,  4  ref. 

Descriptors:        'Erosion,        'Sediment 
'Correlation  analysis,  Methodology,  River 
Geology,  Topography,  Dams,  Channel  me 
gy,  Sediment  transport,  Sampling,  'Colorai 
Identifiers:  'Ryan  Gulch  basin(Colo). 

Sediment  yield  is  dependent  on  the  gross 
in  the  drainage  basin  and  the  transport  ef 
of  the  channel  network.  Stream-channel 
teristics,  diversity  in  landforms,  and  flo 
development  all  are  important  factors  in  d< 
ing  conveyance,  or  sediment  deliv 
downstream  points.  Qualitative  evaluati 
made  of  sediment  conveyance,  on  a  scale 
to  one  for  Ryan  Gulch  basin,  north 
Colorado.  The  presence  of  alluvial  fans,  d 
irrigation  works,  headcuts  and  ungillied  re 
valley  floor  and  general  channel  conditio 
considered.  An  average  conveyance  for  t 
was  computed  by  weighting  ratings  of  in 
reaches.  The  estimated  conveyance  for  tl 
basin  indicated  that  only  a  very  small  pa 
eroded  material  is  presently  being  trai 
through  the  system.  (Woodard-USGS) 
W77-04986 


INSTRUMENTATION:  AUTOMATIC  C 
TION  OF  SEDIMENT  DATA, 

Geological     Survey,     St.     Paul,     Minn 

Resources  Div. 

J.  V.  Skinner,  and  J.  P.  Beverage. 

In:  Proceedings  of  the  Third  Federal  Intel 

Sedimentation  Conference,  1976,  held  at 

Colorado,  March  22-25,  1976:  Water  R 

Council,  Sedimentation  Committee,  p  % 

1976.  1  fig,  17  ref. 

Descriptors:  'Suspended  solids,  *S< 
'Suspended  load,  'Measurement,  */ 
techniques,  Sampling,  Methodology,  Aul 
Data  collections,  'Instrumentation. 

Federal  Inter-Agency  Sedimentation  Pr 
included  research  of  methods  of  autom 
collection  of  suspended-sediment  data.  Si 
proaches  have  been  investigated  ranging 
tomatic  sample  collection  to  automati 
analysis.  To  automate  sample  collectioi 
forms  of  pumping  samplers  have  been  d 
To  automate  sample  analysis  both  direi 
direct  methods  have  been  studied.  Anal; 
direct  methods  have  included  the  inf 
suspended  sediment  on  conduction  of  el 
rents  and  on  radiation  from  acoustic,  vis 
and  gamma  sources.  Analysis  by  direc' 
have  included  different  techniques  for  I 
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k  density  of  water-sediment-mixtures.  Ad- 
:s  and  disadvantages  of  each  approach  are 
rized,  and  suggestions  for  future  research 
elopment  are  offered.  (Woodard-USGS) 
987  ; 


MINING  SUSPENDED  SEDEMENT 
FROM  TURBIDITY  RECORDS, 

cal     Survey,     Harrisburg,     Pa.     Water 

:esDiv. 

ihlar. 

eedings  of  the  Third  Federal  Inter-Agency 

nation  Conference,  1976,  held  at  Denver 

o,  March  22-25,  1976:  Water  Resources 

,  Sedimentation  Committee,  p  7-65  -  7-74 

ig, 3  ref . 

tors:  'Sediment  discharge,  'Suspended 
Analytical  techniques,  *Turbidity,  Con- 
i,  Highways,  Erosion,  Sediment  control, 
oBections,  Streamflow,  Flow  rates' 
lvania.  ' 

nsylvania  Department  of  Transportation 
U.S.  Geological  Survey  are  cooperating  in 
Seld  studies  to  evaluate  sediment-control 
s    used    during    highway    construction. 

the  parameters  being  monitored  are 
id-sediment  concentration  and  turbidity. 
I  data  reveal  a  good  correlation  between 
an  discharge-weighted  turbidity  and  daily 
lischarge-weighted  suspended-sediment 
ation.  Turbidity  is  monitored  and 
continuously,  and  the  daily  mean 
i-weighted  turbidity  is  calculated  from  the 
and  water-discharge  data.  During  periods 
:re  are  insufficient  suspended-sediment 
be  daily  mean  discharge-weighted 
d-sediment  concentration  is  determined 

turbidity-sediment  correlation  and  used 
daily  mean  water  discharge  to  calculate  a 
iment  load.  This  method  of  determining 
loads  from  the  turbidity  record  suggest  a 
1  for  computer  computation  of  sediment 
oodard-USGS) 


*T  PROBLEMS   AND   PLANNING   IN 
W)      FRANCISCO      BAY      REGION, 

tNIA, 

1  Survey,   Menlo    Park,    Calif.    Water 
sDiv. 
>wn,  in. 

dings  of  the  Third  Federal  Inter- Agency 
ition  Conference,  1976,  held  at  Denver 
March  22-25,  1976:  Water  Resources 
Sedimentation  Committee,  p  1-149  -  1- 
2fig,  1  tab,  Href. 

♦Sediments,  'Erosion, 

>n(Sediments),  'California,  "Land  use, 
>tography,  Mapping,  Planning,  Erosion 

:  *San  Francisco  Bay  region(Calif). 

re  has  been  developed  to  define  the  rela- 
ig  terrain  properties,  human  activities, 
Jnal   and   depositional    processes    and 

The  procedure  involves  four  basic 
dentifying  the  critical  physical  elements 
"1  erosion  of  the  land,  the  transport  of 
"terials,  and  the  deposition  of  trans- 
anal; (2)  analyzing  the  land  surface 
resolution  aerial  imagery;  (3)  mapping 
>nal    and    depositional    features    and 

and  (4)  developing  a  planning  matrix 
s  land  use  to  human  activity.  The 
has  been  applied  in  the  San  Francisco 
,  California,  and  the  Willamette  River 
Bon.  The  San  Francisco  Bay  region, 
■ed  by  human  activities  during  a  200- 
>.  experiences  serious  and  pervasive 
■lated  problems.  (Woodard-USGS) 


^v°^ILIRANSPORT  m  TWO  LARGE, 
GRAVEL-BED  RIVERS,  IDAHO  AND 
WASHINGTON,  «"»nu         ainu 

Geological     Survey,     Lakewood,     Colo     Water 
Resources  Div. 
W.W.Emmett. 

In:  Proceedings  of  the  Third  Federal  Inter-Agency 
Sedimentation  Conference,  1976,  held  at  Denver 
Colorado,  March  22-25,  1976:  Water  Resources 
Councd,  Sedimentation  Committee  p  4-101  -  4- 
114,  1976.  4  fig,  4  tab,  10  ref. 

Descriptors:  'Sediment  transport,  'Particle  size 
Bed  load,  'Gravels,  'Streamflow,  Flow  rates 
Idaho,        Sampling,        Bed       load        samples,' 

'Washington. 

Identifiers:     'Snake    River(Idaho),     'Clearwater 

Kiver(Idaho),  'Lewiston  area(Idaho). 

Bedload  transport  in  two  gravel-bed  rivers  has 
been  measured  by  direct  sampling  in  the  Snake 
and  Clearwater  Rivers  in  the  vicinity  of  Lewiston 
Idaho.  These  nvers  are  large  and  capable  of  high 
flows  producing  mean  depths  in  excess  of  6  meters 
(20  ft)  and  velocities  in  excess  of  3  meters  per 
second  (10  ft/s).   At  high  values  of  streamflow 
when  the  nvers  are  competent  to  move  almost  all 
sizes  of  particles  on  the  streambed,  bedload-trans- 
port  rates  are  correlative  with  a  predictable  pro- 
portion of  stream-power  expenditure.  As  stream- 
flow  decreases  and  the  river  loses  competence  to 
transport  the  coarser  bed  particles,  the  channel 
bottom  becomes  armored  and  limits  the  availabili- 
ty  of   smaller    sized   material.    As    the    channel 
becomes  armored,  the  smaller  material  is  trans- 
ported at  efficiencies  that  are  greatly  reduced  from 
those  predicted.  Both  rivers  have  a  deficiency  in 
bed  material  of  intermediate  sizes.  Thus    median 
particle  size  of  bedload  shifts  abruptly  from  very 
coarse  gravel  when  all  sizes  of  material  are  mov- 
ing,  to  coarse   sand   when   the   channel   bottom 
becomes  armored.  (Woodard-USGS) 
W77-04990 


PREDICTION     OF     SEDIMENT     VELDS     IN 
WISCONSIN  STREAMS, 

Geological      Survey,      Madison,      Wis.      Water 
Resources  Div. 
S.  M.  Hindall. 

In:  Proceedings  of  the  Third  Federal  Inter-Agency 
Sedimentation  Conference,  1976,  held  at  Denver 
Colorado,  March  22-25,  1976:  Water  Resources 
Council,  Sedimentation  Committee  n  1-205  -  1- 
218,  1976.  5  fig,  2  tab,  7  ref,  append. 

Descriptors:     'Sediment     transport,     'Sediment 
yield,  'Wisconsin,  'Streams,  'Forecasting,  Equa- 
tions, Regression   analysis,   Streamflow    Topog- 
raphy, Soils,  Land  use,  Vegetation. 
Identifiers:  'Sediment  yield  forecasting. 

A  method  has  been  developed  to  predict  sediment 
yields  at  any  point  on  95  percent  of  Wisconsin 
streams.  The  procedure  is  simple  and  requires  only 
data  that  are  readily  available.  It  consists  of  equa- 
tions that  relate  sediment  yield  to  the  geographic 
or  physical  factors  that  control  sediment  produc- 
tion and  transport.  The  equations  were  developed 
through  regression  techniques  using  physical  fac- 
tors such  as  topography,  soils,  land  use  and  cover 
stream  hydraulics,  and  climate  as  independent 
variables  and  sediment  yield  as  the  dependent 
variable.  The  equations  are  only  valid  for  areas  in 
which  the  geography  is  similar  to  that  of  Wiscon- 
sin, but  the  procedure  used  to  develop  the  predic- 
tive equations  may  be  applicable  in  any  area  where 

t,o^o,S  sufflcient  sediment-yield  data.  (Woodard- 
USGS) 
W77-04991 


WATER  CYCLE— Field  2 
Chemical  Processes— Group  2K 


Descriptors:  'Mineralogy,  Hydrogeology,  Water 
analysis,     'Bacteriology,     Basins,     Stratigraphy, 
Reviews,  Underground  streams,  Groundwater 
Identifiers: 'France(Volvic-Saint-Genes). 

A  study  of  the  hydrogeologic  basin  at  Volvic- 
Saint-Genes  (S.  France)  and  a  review  of  the 
research  leading  to  the  use  of  its  underground 
streams  as  a  source  of  commercial  mineral  water 
are  presented.  Physical,  chemical  bacteriological 
analyses  of  the  water  were  made,  and  the  various 
stratigraphic  layers  are  described  -Copyright 
1976,  Biological  Abstracts,  Inc  8 

W77-04656 


WASTEWATERS  IN  THE  VADOSE  ZONE  OF 
ARID  REGIONS:  GEOCHEMICAL  INTERAC- 
TIONS, 

Colorado    Univ.,    Boulder.   Dept.    of  Geological 

Sciences. 

D.  D.  Runnells. 

Ground    Water,    Vol.    14,    No.    6     p    374-385 

November-December  1976.  3  fig,  3  tab,  33  ref. 

Descriptors:  'Waste  water  disposal,  'Arid  lands 
Vadose  water,  'New  Mexico,  Geochemistry 
Chemical  reactions,  Leachate,  Waste  water  treat- 
ment, Waste  dilution,  Hydrogen  ion  concentra- 
tion, Chemical  precipitation,  Hydrolysis,  Oxida- 
tion, Reduction(Chemical),  Filtration,  Membrane 
processes,  Sorption. 

Identifiers:    Buffering,   Volatilization,    Biological 
assimilation,  Radioactive  decay. 

Because  of  increasingly  stringent  laws  governing 
discharge  of  fluid  wastes  to  surface  waters  the  al- 
ternative   of   discharge    to    the    subsurface    has 
become       attractive.       The       physical-chemical 
processes  that  prevail  in  the  subsurface  are  not 
well  understood,  but  they  are  clearly  not  identical 
to  processes  of  purification   in   surface   waters 
Eleven     physical-chemical     processes     can     be 
identified  as  having  potential  value  for  purifying 
wastes  discharged  to  the  subsurface,  as  follows- 
dilution,  buffering  of  pH,  precipitation  by  reac- 
tion, hydrolysis  oxidation  or  reduction,  filtration 
volatilization,  biological  assimilation,  radioactive 
decay,      membrane     filtration,      and      sorption 
Discharge  to  the  vadose  zone  may  be  a  safe  means 
of  disposal  of  wastes  in  arid  regions.  But  it  is 
necessary  to  carefully  test  the  suitability  of  a  par- 
ticular site   for  a  particular  waste.   Regulations 
governing  subsurface  discharge  should  take  into 
account  the  physical-chemical  processes  that  may 
act  to  purify  the  waste  fluids.  In  one  set  of  experi- 
ments, a  soil  from  Sulfur  Springs,  New  Mexico 
was  capable  of  removing  large  quantities  of  dis- 
solved molybdenum  and  copper  from  a  synthetic 
mill  water,  and  the  soil  was  able  to  quantitatively 
retain  the  copper  during  subsequent  leaching  by 
fresh  and  metal-free  mill  waters.  (See  also  W77- 
04754)  (Visocky-ISWS) 
W77-04755 


PREDICTING  SPECIFIC  CONDUCTANCE  AND 
SALT  CONCENTRATION  IN  DILUTE  AOUE- 
OUS  SOLUTIONS, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  2G 

W77-04765 


2K.  Chemical  Processes 


HYDROMINERAL  DEPOSITS  AT  VOLVIC    (IN 
FRENCH),  '  v 

A.  Aubignat. 

Rev  Sci  Nat  Auvergne  39(1-4),  p  39-72,  1973. 


PARTIAL      MOLAL      VOLUMES      OF     SOME 
MAJOR  IONS  IN  SEAWATER, 

Pans  Univ.  (France).  Laboratoire 

d  Oceanographie  Physique. 

A.  Poisson,  and  J.  Chanu. 

Limnology  and  Oceanography,  Vol.  21    No   6    n 

853-861 ,  November  1976.  2  fig,  8  tab,  18  ref. 

Descriptors:  'Physicochemical  properties  'Sea 
water,  'Water  chemistry,  'Water  properties 
Saline  water  systems,  Physical  properties  Con- 
ductivity, Density,  Properties,  Chemistry,  Chemi- 
cal properties,  Salinity,  Ions,  Temperature  Water 
temperature,  Mathematical  studies,  '  Ther- 
modynamics. 
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Field  2— WATER  CYCLE 
Group  2K — Chemical  Processes 


Identifiers:  'Partial  molal  volumes,  'Sea  water 
major  ions,  'Molal  volumes,  'Thermal  expansi- 
bilities, Densimetric  method,  Partial  molal  con- 
ductivities. 

A  densimetric  method  was  used  for  determining 
the  partial  molal  volumes  of  NaCl,  KC1,  CaC12, 
MgC12,  Na2S04,  and  MgS04  in  seawater,  and 
thermal  expansibilities  of  the  partial  molal 
volumes  of  these  salts  were  deduced.  A  semi-em- 
pirical relation  was  proposed  for  the  partial  molal 
volumes  of  salts  in  the  range  of  temperatures  and 
salinities  of  the  world  ocean.  The  partial  molal 
volumes  of  these  ions  were  estimated  on  the  as- 
sumption that  the  partial  molal  volume  at  infinite 
dilution  of  proton  is  exact,  and  that  the  volume  of 
transfer  of  Cl(-)  from  pure  water  to  seawater  does 
not  vary  with  temperature.  A  convenient  equation 
of  partial  molal  volume  of  ions  as  a  function  of 
temperature  and  salinity  was  given.  (Henley- 
ISWS) 
W77-04766 


THE  ANALYSIS  OF  SULFATE  ION  IN  SEA- 
WATER BY  DIFFERENCE  CHROMATOG- 
RAPHY, 

Woods   Hole   Oceanographic    Institution,   Mass. 
Dept.  of  Chemistry. 
F.  L.  Sayles,  and  P.  C.  Mangelsdorf ,  Jr. 
Limnology  and  Oceanography,  Vol.  21,  No.  6,  p 
899-905,  November  1976.  5  fig,  1  tab,  14  ref.  NSF 
DES  03002,  ERDA  AT  (11-1)-31 19. 

Descriptors:  'Sulfates,  'Sulfur  compounds, 
'Chromatography,  'Sea  water,  'Chemical  analy- 
sis, Sulfur,  Analytical  techniques,  Sulfur  bacteria, 
Analysis,  Evaluation,  Water  analysis,  Chemistry, 
Salinity,  Instrumentation,  Chlorides. 
Identifiers:  'Difference         chromatography, 

•Analytical  methods,  Marine  sediments,  Analyti- 
cal procedures,  Ion  exchange  chromatography, 
Sea  water  analysis. 

A  metod  of  analysis  of  S04(-)  in  sea  water  or  sea- 
waterlike  sample  was  based  on  difference  chro- 
matography techniques  and  achieved  a  precision 
of  better  than  0.1%  in  the  determination  of  S04(- 
):  Cl(-)  ratios.  The  determination  was  made  on  only 
0.5  ml  of  sea  water,  making  the  technique  particu- 
larly suitable  for  interstitial  water  studies  where 
limited  volumes  of  sample  are  available.  (Henley- 
ISWS) 
W77-04767 


DETERMINATION  OF  TRACE  VANADIUM  IN 
NATURAL  WATERS  BY  A  COMBINED  ION 
EXCHANGE-CATALYTIC  PHOTOMETRIC 

METHOD, 

Yamanashi  Univ.,  Kofu  (Japan).  Dept.  of  Applied 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04796 


EXTRACTION-PHOTOMETRIC  DETERMINA- 
TION OF  TRACE  AMOUNTS  OF  NITRITE  IN 
WATERS, 

Okayama  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 

W77-04797 


OPTIMIZATION  OF  A  SIMPLE  SPOTTING 
PROCEDURE  FOR  X-RAY  FLUORESCENCE 
ANALYSIS  OF  WATERS, 

Antwerp    Univ.,    Wilrijk    (Belgium).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04798 


MINERAL     SPRINGS    OF     ICELAND,    THEIR 

CHARACTER   AND  CURATIVE   PROPERTffiS, 

(IN  GERMAN), 

Laboratorium  fuer  Wasseruntersuchungen,  Han- 

len  (West  Germany). 

K.Hoell. 


Res  Inst  Nedri  As  Hveragerdi  Icel  Rep  19,  p  1-50, 
1974. 

Descriptors.    'Springs,    'Mineral   water,    'Water 
analysis,  Calcium,  Chlorides,  Public  health. 
Identifiers:  'lceland(Snaefellsness). 

Springs  (15)  were  investigated,  most  of  them  on 
Snaefellsnes  in  W  Iceland.  Water  analyses  show 
that  most  of  them  are  poor  in  Ca  and  unsuitable  for 
use  as  drinking  cures.  They  are  low  in  chlorides. 
Some  of  them  might  be  developed  into  spas.- 
Copyright  1976,  Biological  Abstracts,  Inc. 
W77-04842 


THE  SORPTION  OF  IODATE  AND  IODIDE  BY 
RIVERINE  SEDIMENTS:  ITS  IMPLICATIONS 
TO  DILUTION  GAUGING  AND 

HYDROCHEMISTRY  OF  IODINE, 

Institute  of  Hydrology,  Wallingford  (England). 
C  Neal,  andV.W.Truesdale. 
Journal  of  Hydrology,  Vol  31,  No  3/4,  p  281-291, 
December  1976.  5  tab,  17  ref. 

Descriptors:  'Iodine,  'Sorption,  'Sediments, 
Tracers,  Chemicals,  Chemical  analysis,  Fresh- 
water, Sea  water,  Rivers,  Estuaries,  Peat,  Salini- 
ty, Laboratory  tests,  Suspended  solids,  'Iodides, 
Water  chemistry. 
Identifiers:  'Iodates. 

A  study  of  the  sorption  of  iodate  and  iodide  from 
solution  (40  micrograms/liter  -I)  onto  fourteen 
natural  river  sediments,  peat,  and  twelve  sediment 
components  showed  that  in  rivers  where  the 
suspended  sediment  load  is  than  0.1  g/1,  signifi- 
cant sorption  (greater  than  0.5  microgram/liter)  of 
iodide  is  unlikely  to  occur.  With  iodate  there  is  a 
greater  chance  of  sorption,  particularly  on  iron 
hydroxide.  The  results  suggested,  therefore,  that 
iodide  should  be  a  reliable  tracer  during  measure- 
ment of  river  flow  rates  by  the  dilution  technique. 
Nevertheless,  two  simple  tests  which  establish 
whether  sorption  occurs  were  described.  Experi- 
ments conducted  at  different  ionic  strengths  (NaCl 
solution  and  sea  water)  suggested  that  sorptiye 
processes  will  exert  some  control  over  the  dis- 
tribution of  iodate  and  iodide  in  some  estuaries.  A 
mechanism  by  which  the  freshwater  could  be  en- 
riched with  iodate  and  iodide  from  sea  water  was 
proposed.  The  sorptive  behavior  of  iodate  and 
iodide  on  peat  conflicts  with  Kharkar,  Turekian, 
and  Bertine's  contention  that  where  a  trace  ele- 
ment is  adsorbed  from  freshwater,  it  is  always 
released  to  a  greater  or  lesser  extent  on  contact 
with  sea  water  because  of  displacement  by  other 
ions.  This  paradox  was  resolved.  (Sims-ISWS) 
W77-04874 

ON    THE    PRECISION    OF    SALT    DILUTION 
GAUGING, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2E. 

W77-04875 


'Membranes,  Diffusion,  Ounoiii,  Pb 
perties,  Sampling,  Instrumentation,  Oi 
Water  analysis,  Lakes,  Lake  sedimenU 
gy,  Sediments,  Analytical  techniques,  V 
ment,  Suspended  solids,  Connate  water 
Identifiers:  'Dialysis  bags,  'Dialysi 
Chemical  quality,  Chemical  cc 
Equilibration,  Analytical  method, 
matter,  Analytical  procedure. 

An  inexpensive,  interstitial  water  sam 
dialysis  bags  for  the  in  situ  separatio 
from  perticulate  matter  in  lake  watei 
ments  was  described.  An  example  of  di 
ica  was  given.  (Henley-ISWS) 
W77 -04893 


TOTAL  SOIL  FLUORDDE  DETERMINATION 
BY  A  SINGLE  DISTILLATION  SELECTIVE  ION 
ELECTRODE  PROCEDURE, 

Ohio    Agricultural    Research    and    Development 
Center,  Wooster.  Lab.  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2G. 
W77-04885 


CHEMICAL    WATER    SAMPLING    IN    LAKES 
AND  SEDIMENTS  WITH  DIALYSIS  BAGS, 

Dartmouth  Coll.,  Hanover  N.H.  Dept.  of  Earth 

Sciences. 

L.  M.  Mayer. 

Limnology  and  Oceanography,  Vol.  21,  No.  6,  p 

909-912,  November  1976.  2  fig,  9  ref.  NSF-RANN 

AEN72-03469A03. 

Descriptors:        'Dialysis,       'Water       sampling, 
•Chemical     analysis,     'Separation     techniques, 


AN  IN  SITU  SAMPLER  FOR  CLOSE  1 
PORE  WATER  STUDIES, 

Lamont-Doherty         Geological 

Palisades,  N.Y. 

R.  H.  Hesslein. 

Limnology  and  Oceanography,  Vol. 

912-914,  November  1976.  4  fig,  2  re 

15105(NSF). 

Descriptors:  'Sampling,  'Dialysis, 
•Sediments,  'Water  sampling,  Chemi 
Instrumentation,  On-site  tests,  Wat 
Membranes,  Osmosis,  Separation 
Water  quality,  Diffusion,  Interstices, 
processes,  Testing  procedures,  Huo 
'Phosphates,  Methane,  Estuaries. 
Identifiers:  'Hudson  Estuary,  Dissoh 
•Methane  determinations,  'Phosphate 
tions,  Particulate  matter,  Mineral  quali 

A  sampler  for  defining  composition 
over  distances  on  the  order  of  1  cm 
systems  operates  by  equilibration  ofl 
tained  by  a  dialysis  membrane  with  th 
ing  water.  Depth  profiles  of  mi 
phosphate  in  Hudson  Estuary  sedu 
presented  as  examples.  (Henley-ISWS' 
W77-04894 


THE  EFFECT  OF  SALT  ON  SMAL 
CIAL  LAKES, 

Wisconsin  Univ.,  Milwaukee.  Dept.  o 

Sciences. 

For  primary  bibliographic  entry  see  Fi< 

W77-04896 


MAPS  SHOWING  GROUND-WAT! 
TIONS  IN  THE  CONCHO,  ST.  JC 
WHITE  MOUNTAINS  AREAS,  AP- 
NAVAJO  COUNTIES,  ARIZONA--W 

Geological      Survey,      Tucson,      A 

Resources  Div. 

For  primary  bibliographic  entry  see  Fi 

W77-04971 


WATER  RESOURCES  DATA  FOR 
NIA,  1974:  PART  2.  WATER 
RECORDS. 

Geological  Survey,  Menlo  Park,  Calif 
For  primary  bibliographic  entry  see  Fi 
W77-04976 


GRAPHIC  AND  ANALYTICAL  ME' 

ASSESSMENT  OF  STREAM-WATE1 

-MISSISSIPPI  RIVER  IN  THE  Mtt 

ST     PAUL     METROPOLITAN     Al 

NESOTA, 

Geological     Survey,     St.     Paul,     & 

Resources  Div. 

For  primary  bibliographic  entry  see  F 

W77-04984 


EQUILIBRIUM    STATISTICAL    Ml 
CALCULATION  OF  THE  MOLECU 
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N  COEFFICIENT  FOR  ISOTOPIC  IMPURI- 

5  IN  LIQUID  WATER, 

ada  Univ.,  Reno.  Desert  Research  Inst. 

primary  bibliographic  entry  see  Field  IB 

-04999 


IE    BIOCHEMICAL     CHARACTERISTICS 

rHE  WATER  IN  THE  CARIACO  TRENCH 

IPAN1SH), 

ersidad   de   Oriente,    Cumana   (Venezuela). 

of  Oceanography. 

irimary  bibliographic  entry  see  Field  2L 

05021 


TENT  OF  FREE  AMINO  ACIDS  IN  IR- 
ITED  AND  UNHtRIGATED  TYPICAL 
OZEM  SOILS,  (BV  RUSSIAN), 

emiya    Nauk    Uzbekskoi    SSR,    Tashkent. 

of  Microbiology. 

rimary  bibliographic  entry  see  Field  2G 

1)5045 


Estuaries 


tING  EXPERIMENT  OF  COMMON  CARP 
LACKISH  WATER,  (IN  KOREAN), 

National  Univ.  (Republic  of  Korea) 
:im,J.  Y.Jo,  and  J.  Y.Choi. 
Korean  Fish  Soc  8(3),  p  181-184,  1975. 

iptors:   "Carp,   'Brackish   water,    *Growth 

•Salinity,    *Fish   diets,    Tubificids,    'Salt 

ace,  Fish  food  organisms,  Fish  reproduc- 

ies  of  experiments  on  the  tolerance  and 
l  of  common  carp,  about  10  cm  body  length 
:kish  water  of  2-20%  salinity  was  carried  out 
oor  aquariums.  All  fish  survived  in  12% 
1   when    transferred    directly    from    fresh 

and  at  15%  when  first  acclimated  at  lower 
es.  The  temperature  during  the  experiments 

.rom  14-27C.  The  food  efficiency  and 
I  rate  were  good  both  for  living  Tubif ex  and 
ted  dry  feed  at  salinities  from  2-8%,  but  at 
|e  result  was  very  poor  for  Tubif  ex,  while 
let  feed  efficiency  was  very  good  though  the 

rate  was  relatively  low.-Copyright  1976 
cal  Abstracts,  Inc. 
1661 


:ONTRIBUTION    OF    FERTILIZER    TO 
ROUND  WATER  OF  LONG  ISLAND, 

County  Dept.  of  Environmental  Control 
'Uge,  N.  Y.  Fresh  Water  Resources  Sec- 
nary  bibliographic  entry  see  Field  5B. 

/jo 


U-     MOLAL     VOLUMES     OF     SOME 
I  IONS  IN  SEAWATER, 

Univ.  (France).  Laboratoire 

lographie  Physique, 
jary  bibliographic  entry  see  Field  2K. 

'00 


*ALYSIS   OF  SULFATE   ION   IN   SEA- 
BY     DIFFERENCE     CHROMATOG- 

Hole   Oceanographic   Institution,    Mass. 

Chemistry. 

ary  bibliographic  entry  see  Field  2K. 

07 


ONATION  BY  MOLECULAR  WEIGHT 
iUATERUBSTANCES    W    GEORGIA 
Univ.,  Sapelo  Island.  Marine  Inst 
ary  bibliographic  entry  see  Field  5A. 


POTENTIAL  EFFECTS  OF  OIL  PRODUCTION 

??vrG^°«GES  BANK  COMMUNITIES:  A 
REVIEW  OF  THE  DRAFT  ENVIRONMENTAL 
IMPACT     STATEMENT     FOR     OUTER     CON 

NO  42TAL  SHELF  OIL  AND  GAS  LEASE  SALE 

Woods    Hole    Oceanographic    Institution,    Mass 

Seminar  in  Biological  Oceanography. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-04834 


OCEANOGRAPHIC   OBSERVATIONS    IN   THE 

GEORGIA  BIGHT:  DATA  REPORT  FOR  RV 

EASTWARD     CRUISES    E-3-74    (24-30    APRIL 

1974)  AND  E-12-74  (23-31  JULY  1974) 

Georg,a    Univ.,     Savannah.     Marine'   Extension 

Center. 

L.  P.  Atkinson. 

Technical  Report  Series  No.  76-1,  (1976)   131  p    l 

fig  2  tab,  2  append.  SG-04-6-158-44017   NSF-GX- 

33615, G-39141. 

Descriptors:  Georgia,  'Meteorological  data  'Data 
collections,  Aquatic  life,  Hydrography,  Biological 
communities,  'Organic  matter,  Water  pollution 
sources,  Chlorophyll. 

Identifiers:  'Georgia  Bight,  International  Decade 
of  Ocean  Exploration(IDO£). 

Data  from  Cruise  E-3-74  (24-30  April  1974)  and 
Cruise  E-12-74  (23-31  July  1974)  of  the  R/V  EAST- 
WARD in  the  Georgia  Bight  are  presented.  In- 
cluded are  the  NODC  station  printouts  with  the 
following  data:  depth,  temperature,  salinity  ox- 
ygen, phosphate,  nitrate,  silicate,  dissolved  or- 
ganic carbon,  weather,  ship's  position,  station 
time  and  depth.  Biological  data  include 
chlorophyll,  carbon-14  primary  productivity  par- 
ticulate carbon  and  nitrogen,  principal  zoop'lank- 
ton  species  and  main  benthic  macroinvertebrates 
Sediment  size  analysis  and  mercury  analysis  are 
also  included.  (NOAA) 
W77-04835 


HYDROGRAPHY   OF  ONSLOW   BAY    NORTH 

CAROLINA:  SEPTEMBER  1975  (OBIS  H) 

Georgia     Univ.,     Savannah.     Marine    Extension 

Center. 

L.  P.  Atkinson,  J.  J.  Singer,  W.  M.  Dunstan,  and  L 

J.  Pietrafosa. 

Technical  Report  Series  No.  76-2,  (1976)  154  p  36 

fig,  1  tab,  6  ref,  2  append.  SG-04-6-158-44017.    ' " 

Descriptors:  'Bays,  'Estuaries,  'Hydrography 
'Meteorological  data,  Baseline  studies,  Hydrolog- 
ic  data,  'Data  collections,  Nutrients,  Water  pollu- 
tion sources,  Salinity,  Temperature,  Chlorophyll 
'North  Carolina.  ' 

Identifiers:     'Onslow     Bay(NC),     Hydrographic 
data,  Intrusion. 

Data  and  a  preliminary  analysis  of  data  obtained 
from  cruise  two  (OBIS  H)  of  the  Onslow  Bay  In- 
trusion Study  are  presented.  Data  were  collected 
from  the  R/V  EASTWARD  on  3-14  September 
1975.  Over  the  course  of  OBIS  II,  two  intrusion 
cores  were  observed.  One  was  apparently  trapped 
nearshore  over  much  of  the  study  period    but  as 
time  went  on,  it  either  dissipated,  moved  too  far 
shoreward  or  moved  too  far  laterally  along  the 
shelf  to  be  detected  by  the  existing  observational 
grid.  The  other  (later)  intrusion  was  first  detected 
on  5-7  September  and  was  observed  to  be  moving 
into    the     Bay     from     the     southeast    over    the 
remainder    of    the    study    period.    The    intruded 
waters  were  not  of  low  enough  temperature  to 
carry  high  nutrient  concentrations  onto  the  shelf 
for  study.  However,  the  general  results  of  this 
study  tend  to  confirm  the  view  that  the  basic  grid 
array  and  methods  are  compatible  with  measure- 
ment of  the  processes  that  were  intitally  set  out  to 
study.  Analyses  of  these  data  relative  to  the  cur- 
rent  meter   data    will   allow   a   nearly    complete 
description  of  the  Onslow  Bay  system  during  the 
observational  period.  (NOAA) 
W77-04837 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 

DOCUMENTATION     OF     FOUR     OCEAN-RE- 
LATED COMPUTER  MODULES 

Massachusetts  Inst,  of  Technology,  Cambridge 

Dept.  of  Ocean  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04838 


ONSLOW  BAY  INTRUSION  STUDY:  HYDRO- 
GRAPHIC  OBSERVATIONS  DURING  CUR- 
RENT METER  SERVICING  CRUISES  IN  AU- 
1   HI  A  °CTOBER'  AND  DECEMBER  1975  OBIS 

Georgia     Univ.,     Savannah.     Marine    Extension 

Center. 

L.  P.  Atkinson,  J.  J.  Singer,  and  L.  J.  Pietrafesa 

Technical  Report  Series  No.  76^J,  June  1976  63  n 

19  fig,  1  tab,  4  ref,  2  append. 

Descriptors:  'Bays,  'Estuaries,  Hydrography 
Cruises,  'Data  collections,  Path  of  pollutants 
North  Carolina,  Chlorophyll,  Nitrates' 
Phosphates,  Salinity,  Vertical  distribution 
Identifiers:  'Onslow  Bay(NC),  'Intrusion,  Ta- 
bles(Data),  Cruise  reports. 

A  preliminary  analysis  of  chemical/physical  data 
obtained  during  three  current  meter  servicing 
cruises  in  Onslow  Bay  in  August,  October  and 

^vTx^J9,75  (OBIS  '•  HI-  IV>  aboard  ^e  R/V 
ADVANCE  II  is  presented.  The  objective  of  these 
cruises  was  to  collect  temperature  and  chemical 
data  to  correlate  with  the  data  recorded  by  current 
meters  and  thermographs  which  had  already  been 
deployed  or  which  were  about  to  be  deployed  at 
two  locations  in  the  study  area.  No  attempt  was 
made  at  this  time  to  correlate  the  data  to  these  re- 
lated records.  (NOAA) 
W77-04839 


JOHN'S   PASS  AND   BLIND   PASS   GLOSSARY 
OF  INLETS  REPORT  NO.  4,  «33ak  * 

Florida  Univ.,  Gainesville.  Coastal  and  Oceano- 
graphic Engineering  Lab. 
A.  J.  Mehta,  C.  P.  Jones,  and  W.  D.  Adams 
Florida  State  University  System  Sea  Grant  Pro- 
gram Report  No.  18,  December  1976.  71  p   6  fie  7 
tab,  50  ref. 

Descriptors:  'lnlets(Waterways), 

Geomorphology,    'Hydraulics,    'Sedimentation 
Florida,  'Baseline  studies,  'Resources  develop- 
ment, Coasts,  Water  resources,  Gulf  of  Mexico 
Identifiers:  'Glossaries. 

The  numerous  inlets  connecting  Florida's  inner 
waters  to  the  Atlantic  Ocean  and  the  Gulf  of  Mex- 
ico are  important  from  considerations  of  recrea- 
tional and  commercial  vessel  traffic  and  also 
because  they  provide  small  boats  access  to  safe 
refuge  during  unexpected  servere  weather  and 
waves  This  report  of  John's  Pass  and  Blind  Pass  is 
one  of  a  Glossary  of  Inlets'  series  to  be  prepared 
under  the  State  University  System  Sea  Grant  pro- 
JuCto  ^earshore  Circulation,  Littoral  Drift  and 
the  Sand  Budget  of  Florida.'  The  purpose  of  this 
series  is  to  provide  for  each  inlet  a  summary  of  the 
more  significant  available  information  and  to  list 
known  documentation.  The  proper  management 
use  and  control  of  Florida's  inlets  will  require  an 
appreciation  of  the  evolution  and  the  oast 
response  of  the  inlets.  (NOAA) 
W77-04841 


PETROLEUM,    TEMPERATURE,    AND    TOXI 
CANTS:  EXAMPLES  OF  SUSPECTED  RESPON- 

COSN?,YNEP^LK^LFND  BENTH°S  ™  ™E 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5C 

W77-04844 


THE    MANAGEMENT    OF    URBAN    COASTAI 
RESOURCES,  LUAMAL 

New  York  Sea  Grant  Inst.,  Albany. 


15 


Field  2-WATER  CYCLE      , 
Group  2L — Estuaries 

For  primary  bibliographic  entry  see  Field  6B. 

W77-04845 


WASTE  DISPOSAL, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  5E. 

W77-04847 

MARINE  STUDIES  OF  SAN  PEDRO,  CALIEOR- 
NIA.  PART  12:  BIOENHANCEMENT  STUDIES 
OF  THE  RECEIVING  WATERS  IN  OUTER  LOS 
ANGELES  HARBOR, 

University  of  Southern  California,  Los  Angeles. 

Inst,  of  Marine  and  Coastal  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04849 

THE  BIOLOGICAL  IMPORTANCE  OF  A  POL- 
LUTED ESTUARY, 

Leeds  Univ.  (England).  Wellcome  Marine  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-04860 

SOLUBILITY  OF  OXYGEN  IN  WATER,  SATU- 
RATION VALUES  FOR  FRESH  WATER  AND 
MIXTURES  OF  FRESH  AND  SEA  WATER, 

Nipak,  Inc.,  Pryor,  Okla. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04864 

COMPARISON  OF  AEROBIC  AND  ANAERO- 
BIC METHYLATION  OF  MERCURIC 
CHLORIDE  BY  SAN  FRANCISCO  BAY  SEDI- 
MENTS, 

California  Univ.,  Berkeley.  Div.  of  Environmental 

Health  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04867 


OPTIMAL  PUMPING  REGIMES  IN  AN  UNCON- 
FTNED  COASTAL  AQUIFER, 

Department      of      the      Environment,      Reading 
(England).  Central  Water  Planning  Unit. 
For  primary  bibliographic  entry  see  Field  4B. 

W77-04873 


THE  SORPTION  OF  IODATE  AND  IODIDE  BY 
RIVERINE  SEDIMENTS:  ITS  IMPLICATIONS 
TO  DILUTION  GAUGING  AND 

HYDROCHEMISTRY  OF  IODINE, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2K. 

W77-04874 


A  SINGLE-POTENTIAL  SOLUTION  FOR  RE- 
GIONAL INTERFACE  PROBLEMS  IN 
COASTAL  AQUIFERS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W77-04881 

INJECTION/EXTRACTION  WELL  SYSTEM-A 
UNIQUE  SEAWATER  BARRIER, 

Brown  and  Caldwell,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-04888 

AN  IN  SITU  SAMPLER  FOR  CLOSE  INTERVAL 
PORE  WATER  STUDIES, 

Lamont-Doherty         Geological         Observatory, 

Palisades,  N.  Y. 

For  primary  bibliographic  entry  see  Field  2K. 

W77-04894 


SOME  REMARKS  ON  COMPUTER  MODELING 
OF  COASTAL  FLOWS, 

California    Univ.,    Berkeley.    Dept   of   Civil   En- 
gineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W77 -04897 


MODEL  OF  HURRICANE  TIDE  IN  CAPE  FEAR 
ESTUARY, 

National     Meteorological    Center,     Washington, 

DC. 

J.  E.  Overland,  and  V.  A.  Myers. 

Journal  of  the  Waterways,  Harbors  and  Coastal 

Engineering  Division,  American  Society  of  Civil 

Engineers,  Vol.  102,  No.  WW4,  Proceedings  Paper 

12549,  p  407-424,  November  1976.  14  fig,  2  tab,  13 

ref ,  2  append. 

Descriptors:  *Estuaries,  'Hurricanes,  'Storm 
surge,  *Numerical  analysis,  'North  Carolina, 
•Statistical  methods,  Hydraulic  models,  Cli- 
matology, Tides,  Calibrations,  Water  levels. 
Dredging,  Computer  programs,  Model  studies, 
Mathematical  models,  Forecasting. 
Identifiers:  *Cape  Fear  estuary(NC),  Astronomi- 
cal tide,  Hurricane  parameters. 

Available  data  can  be  used  in  calibrating  a 
hydrodynamic-numerical  surge  model  which  can 
be  used  in  extrapolating  the  surge  response  to  an 
ensemble  of  hypothetical  storms.  Frequency  infor- 
mation is  provided  by  specification  of  the  hur- 
ricane climatology  of  the  region.  A  quasi  one- 
dimensional,  numerical-hydrodynamic  model  of 
storm  surge  in  the  Cape  Fear  River,  North 
Carolina,  was  formulated  as  an  aid  in  determining 
storm  tide  frequencies.  Separate  momentum 
balances  are  maintained  for  the  main  channel  and 
the  adjacent  shallows.  Input  at  the  ocean  was 
specified  from  a  hydrograph  computed  from  the 
storm  surge  model,  linearly  combined  with  the  as- 
tronomical tide.  Verification  was  made  for  the  as- 
tronomical tide  and  hurricanes  Hazel,  Diane,  and 
Helene.  Significant  interaction  between  the  hur- 
ricane surge  and  the  astronomical  tide  was  in- 
dicated. (Singh-ISWS) 
W77-04898 


Tides  on  a  continental  shelf  are  largely 
deep-ocean  tides,  with  direct  astronomic 
playing  a  minor  role.  The  principles  of  t 
tion,  and  the  appropriate  matching  c 
between  shelf  and  ocean,  are  described, 
of  data  necessary  for  development  of  a 
model  of  tides  in  a  shelf  region  is  discu 
servations  and  models  of  tides  on  thi 
Continental  Shelf  are  summarized,  an< 
ferent  roles  that  will  be  played  in  the 
further  observations  and  by  numerical  n 
outlined.  Mixing  and  dispersion  proceu 
surface  tides  and  to  the  large-amplitud 
tides  generated  at  the  continental  slop 
lined.  Quite  apart  from  the  effect  ot 
offshore  development,  the  influence  of  1 
engineering  projects  on  the  tides  themst 
often  be  examined.  This  point  is  illusti 
discussion  of  the  surprising  effects 
power  development  in  the  Bay  of  Fun 
dieted  to  have  on  the  tides  of  the  Gulf 
(See  also  W77-04934)  (Sinha-OEIS) 
W77-04938 


AN  INTRODUCTION  TO  SHEAR 
DISPERSION  AND  ITS  RELEVA1 
DISPERSION  ON  THE  CONTINENTAI 

California   Univ.,   Berkeley.   Dept    of 
gineering.  ' 

For  primary  bibliographic  entry  see  Field 
W77 -04939 


REVIEW  OF  OIL  SPREADING  ON 

Massachusetts  Inst,  of  Tech.,  Cambridg 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  FieU 

W77-04940 


PLANKTON  PROCESSES  IN  MID-AI 
NEARSHORE  AND  SHELF  WATB 
ENERGY-RELATED  ACTTVrnES, 

Rhode  Island  Univ.,  Kingston.  Graduate 

Oceanography. 

For  primary  bibliographic  entry  see  Fiel« 

W77 -04941 


WATER  DRAG  ON  ARCTIC  SEA  ICE, 

McGill  Univ.,  Montreal  (Quebec).  Ice  Research 

Project. 

For  primary  bibliographic  entry  see  Field  2C. 

W77-04901 


EFFECTS  OF  ENERGY-RELATED  ACTIVITIES 
ON  THE  ATLANTIC  CONTINENTAL  SHELF, 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
For  primary  bibliographic  entry  see  Field  6G. 
W77-04934 


WIND-DRIVEN  AND  THERMOHALINE  CIRCU- 
LATION OVER  THE  CONTINENTAL 
SHELVES, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  6G. 
W77-04937 


TIDAL  WATER  MOVEMENTS, 

Dalhouse  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 
Oceanography. 
C.  J.  R.  Garrett. 

In:  Proceedings  of  Conference  'Effects  of  Energy- 
Related  Activities  on  the  Atlantic  Continental 
Shelf',  held  at  Brookhaven  National  Laboratory, 
Upton,  NY,  Nov  10-12,  1975,  p  48-58,  June  1976.  4 
fig,  35  ref. 

Descriptors:  "Tidal  effects,  'Resources  develop- 
ment, 'Mathematical  models,  'Baseline  studies, 
Continental  shelf,  Tidal  waters,  Sediment  trans- 
port, Mixing,  Dispersion. 

Identifiers:  'Outer  Continental  Shelf,  'energy 
resources,  Atlantic  Continental  Shelf,  Bay  of 
Fundy,  Gulf  of  Maine,  Internal  tides. 


PETROLEUM,  TEMPERATURE,  At 
CANTS:  EXAMPLES  OF  SUSPECTED 
SES  BY  PLANKTON  AND  BENTHOS 
CONTINENTAL  SHELF, 

Rhode  Island  Univ.,  Kingston.  Graduati 

Oceanography. 

For  primary  bibliographic  entry  see  Fiel 

W77-04942 


STRUCTURE  AND  STABILITY  » 
MARINE  BENTHIC  COMMUNr 
SOUTHERN  NEW  ENGLAND, 
Marine  Biological  Lab.,  Woods  Hole,  M 
For  primary  bibliographic  entry  see  Fiel 
W77-04943 


PATTERNS     OF     LARVAL     FISH     1 
TIONS  IN  THE  MIDDLE  ATLANTIC  I 

National   Marine    Fisheries    Service, 

N.J.  Sandy  Hook  Lab. 

For  primary  bibliographic  entry  see  Fiei 

W77-04944 


FISHERIES    AND    RENEWABLE    RI 
OF  THE  NORTHWEST  ATLANTIC  SI 

National  Marine  Fisheries  Service,  W 
Mass.  Northeast  Fisheries  Center. 
For  primary  bibliographic  entry  see  Fie 

W77 -04945 


SOME  ASPECTS  OF  BOTTOM  ! 
TRANSPORT  MECHANICS  ON  1 
TINENTAL  SHELF, 

Chicago  Univ.,  111.  Dept.  of  the  ( 
Sciences. 
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Miller. 

roceedings  of  Conference  'Effects  of  Energy- 
ted  Activities   on   the   Atlantic   Continental 
r,  held  at  Brookhaven  National  Laboratory 
n,  NY,  Nov  10-12,   1975,  p   167-184,  June 

6 fig,  ltab,50ref. 

riptors:  'Sediment  transport,  'Bottom  sedi- 
s,  'Baseline  studies,  'Resources  develop- 
,  'Continental  shelf,  Boundary  layers,  Geolo- 

ifiers:  'Outer  Continental  Shelf,  'Energy 
rces,  'Atlantic  Continental  Shelf,  Environ- 
u factors. 

uon  is  focused  on  the  structure  of  the  boun- 
layer  on  the  continental  shelf  and  its  role  in 
■ediction  of  initial  sediment  motion.  A  brief 
ision  of  initial  sediment  motion  in  uniform 
s  given  by  way  of  introduction.  An  attempt 
sen  made  to  gather  together  the  scaling  and 
I  properties  of  the  bottom  boundary  layer  on 
ntinental  shelf.  Particular  attention  is  paid  to 
pects  that  relate  directly  to  sediment  trans- 
t  is  evident  that  gaps  appear  and  that  a  syste- 
program  of  field  measurements  is  needed 
ally  to  establish  typical  thickness  of  the 
hmic  region  of  the  boundary  layer.  The  seal- 
art  should  serve  as  necessary  background 
i  proper  design  of  instruments  for  field  mea- 
snts  and  as  a  basis  for  selection  of  ap- 
ite  boundary  conditions  and  general  criteria 
oper  construction  of  numerical  prediction 
i.  (See  also  W77-04934)  (Sinha-OEIS) 
4946 


)RMS   ON   THE   U.S.   ATLANTIC   CON- 
TAL  SHELF:  A  REVIEW, 

al  Oceanic  and  Atmospheric  Administra- 
Dckvule,  Md.  Office  of  Sea  Grant, 
mary  bibliographic  entry  see  Field  6G. 


BUTTON   AND   TRANSPORTATION   OF 
WED  SEDIMENTS, 

niv.,  of  New  York  at  Stony  Brook.  Marine 
s  Research  Center, 
bubel. 

«edings  of  Conference  'Effects  of  Energy- 
Actrv.ties   on   the   Atlantic   Continental 
teld  at  Brookhaven  National  Laboratory 

•    Yn  N,0V  1<M2'  ,975-  P  207-230,  June 
•g,  39  ref . 

»rs.  'Sediment  transport,  'Oil  pollution 
ces  development,  'Baseline  studies' 
elides,  Water  pollution,  Nuclear  power- 

rs:  'Outer  Continental  Shelf,  'Energy 
s,  Suspended  matter,  Literature  reviews 
Continental  Shelf,  Environmental  impact.' 


F^ToroYCEAXNPEDRuST0S  S  B^ThTc 

rVKf?-  1°d  uM^e  Service'  West  Vancouver 
(British  Columbia).  Pacific  Environment  Inst 

wnSSff b,bliographic  entry see  KeW  5C. 


NUMERICAL  MODEL  OF  THE  SALT-WFnrir 
REACH  OF  THE  DUWAMISH  RIVER  ESTUA 
RY  KING  COUNTY,  WASHINGTON 

ReestfcCeasDivSUrVey'  TaC°ma'  W*-  Wat" 
WTtStP  bibUoeraPhic  entrv  see  Field  5B. 


nary  purposes  of  this  paper  are  (1)  to 
eview  the  literature   on   the  suspended 
the  waters  overlying  the  Atlantic  shelf  of 
■a  states,  (2)  to  assess  the  significance  of 
a  matter  as  a  mechanism  for  transporting 
■dionuchdes  back  to  the  coast  and  there 
•>an,  and  (3)  to  determine  whether  addi- 
tuaies    of    suspended-matter    dispersal 
we  required  for  preparation  of  environ- 
>pact  statements  that  would  be  associated 
of  nuclear  power  plants  and  oil  drilling 
fc">bc  shelf.  The  paper  is  largely  a  review 
t  some  new  data  are  presented.  A  number 
s  ot  the  distribution  and  character  of 
1  matter  in  the  waters  of  the  Atlantic 
»  that  concentrations  of  total  suspended 
e  so  low  that  the  mechanism  for  the 
i  energy-associated  contaminants  back 
■st  is  meffective.  It  is  the  opinion  of  the 
«the  state  of  knowledge  is  adequate  for 
rauon  of  environmental  impact  state- 
*  also  W77-04934)  (Sinha-OEIS) 


ESTUARIAL  MODELS, 

CalifUrCe  Manaeement  Associates,  Lafayette, 
G.  T.  Orlob. 

In:  Systems  Approach  to  Water  Management  (Ed 
rV  AsiV,?-v?,swas)-  P  253293  (Chapter  7),  Mc- 
Graw-Hill, New  York,  N.Y.,  1976.  15  fig,  1  tab,  38 

Descriptors:  'Water  quality  control,  'Estuaries, 
Ecology  'Mathematical  models,  'Simulation 
analysis,  Biochemical  oxygen  demand,  Dissolved 
oxygen,  Advection,  Diffusion,  Hydrodynamics 
Equations,  Systems  analysis 
Identifiers:  Water  quantity,  Tidal  motion 
Delaware  Estuary  Model,  Bay-Delta  Models,  Gulf 
Coast  Models. 

The  estuary  is  doubtless  the  most  complex  system 
with  which  the  water  resources  analyst  must  deal 
Predicting  the  behaviour  of  the  estuarial  system 
has  challenged  investigators  for  years.  Physical 
hydrauhc  models,  although  useful  in  describing  ef- 
fects of  physical  changes,  have  not  been  able  to 
deal   with   the   important   dimension   of  quality 
However,  modern  computational  capability  has 
yielded  mathematical  models  of  estuarial  systems 
solvable  on  digital  computers,  which  have  become 
the  most  useful  tools  for  dealing  with  the  problems 
of  quahty.  Described  are  some  basic  theoretical 
considerations  upon  which  most  of  the  current 
models  are  founded,  considering  both  quantity  and 
quabty  relationships  and  introducing  some  new 
concepts   of   ecological   modelng   as   applied    to 
estuaries.  The  history  of  estuarial  model  develop- 
ment is  briefly  reviewed,  summarizing  the  work  of 
four  major  groups  of  investigators  in  the  United 
States  in  terms  of  the  scope  of  practical  applica- 
tion of  their  models.   Case  studies  using  these 
models  are  then  reviewed.  Covered  in  this  chapter 
l? a  ?  Dflaw,are  Estuary  Model,  the  Bay-Delta 
Models    the  Gulf  Coast  Models,  the  Triangular- 
blement  Hydrodynamic  Model,  and  the  Estuary 
bcologic  Model.  (See  also  W77-05008)  (Bell-Cor- 

W77-05015 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 

Biochemical   processes   within   the    nitrification 
denitrification  and   So4  reduction   zones   in   the 
Canaco  Trench  (Venezuela)  were  studied  on  the 
basis  of  hydrochemical  observations  carried  out 
on  board  the  R/V  LA  SALLE  in  April  1970,  March 
and    Aug.    1971    and    Sept.    1972.    Nitrification 
processes  were  encountered  in  the  upper  layer 
(from  the  surface  to  about  175  m)  with  02  concen- 
tration    between     3.0-4.0     ml/1.     Denitrification 
processes  appear  in  the  layer  between  175-320  m 
when  the  02  content  reduces  to  less  than  1.4  ml/1 
and  N03  disappears  at  an  02  value  lower  than  0  4 
ml/1.  Sulfate  reduction  occurs  from  a  depth  of 
about  320  m  to  the  bottom  with  concurrent  accu- 
mulation of  NH3  when  the  02  concentration  is 
less  than  0.14  ml/1.  In  the  nitrification  zone  there  is 
good   correlation   between   the   inorganic    N   ob- 
served and  calculated  from  phosphate  concentra- 
tions  based   on   the  ratio,   N:P   =    16  1     In   the 
denitrification  and  S04  reduction  zones    the  ob- 
served values  of  inorganic  N  were  considerably 
lower  than  the  calculated  values.  This  may  be  the 
results  of  the  production  of  molecular  N    Under 
the  denitrification  process,  there  is  no  good  cor- 
relation between  the  N03  reduction  and  the  in- 
crease  in   phosphate   concentration.   There   is   a 
better     correlation     between     the     increase     in 
phosphate  and  the  oxidation  equivalents.  In  the 
S04  reduction  zone,  there  is  a  good  correlation 
between  the  concentrations  of  sulfide  and  am- 
monia    as   well   as   between   tbe    ammonia    and 
phosphate  concentrations.   The  elemental  ratios 
obtained,  S:N:P  =  29:17:1,  differ  from  the  53  16  1 
™£ls  P.rfic^  by  Richard's  model-Copyright 
1976,  Biological  Abstracts,  Inc 
W77-05021 


»VSY»-Y     OF     MARINE     COMMUNITIES     IN 
PANAMA  AND  EXPERIMENTS  WITH  OIL 

Smithsonian    Tropical    Research    Inst.,    Balboa 

Canal  Zone. 

For  primary  bibliographic  entry  see  Field  5C. 

SOME     BIOCHEMICAL     CHARACTERISTICS 
^  ™EN™R  IN  THE  CARIACO  TRENCH, 

Universidad    d'e    Oriente,    Cumana    (Venezuela) 

Inst,  of  Oceanography. 

T.  Okuda,  J.  B.  Ruiz,  and  A.  J.  Garcia. 

?«  ^  °cean°er  Utuv  Oriente  Cumana  13(1/2)  p 
163-174,  1974.  * 

Descriptors:      Biochemistry,      South     America 
Phosphates,      'Nitrification,      'Denitrification, 
'Sulfates,  Model  studies. 

Identifiers:        'Sulfate       reduction,        'Cariaco 
Trench(Venezuela). 


A  WATER  QUALITY  DATA  REPORT  OF  THE 
COORDINATED  MONITORING  PROGRAM 
METHODS  AND  DATA  FOR  1973       rK"°KAM 

California  State  Resources  Agency,  Sacramento 

and  California  State  Dept.  of  Water  Resources 

Sacramento. 

Delta-Suisun   Bay   Ecological   Studies,   Methods 

and  Data  for  1973,  July  1975.  412  p. 

Descriptors:   'Bays,   'Water  quality,  'Estuaries 
California,  'Ecology,  'Water  analysis,  'Baseline 

Spme^    ^^^    C°aStS' 
Identifiers:  Delta-Suisun  Bay,  San  Francisco  Bay 
Coastalzone.  ' 

The  Delta-Suisun  Bay  Ecological  Studies  are  con- 
ducted jointly  by  the  United  States  Bureau  of 
Reclamation  (USBR)  and  the  California  State  De- 
partment of  Water  Resources  (DWR).  This  volume 
of  the  joint  water  quality  data  report  of  the  USBR- 
DWR  Coordinated  Monitoring  Program  consists 
ot  two  parts:  The  first  is  a  methodology  documen- 
tation of  the  collection,  preservation,  and  analysis 
procedures  used  in  obtaining  data  presented  in  this 
and  previous  reports.  This  section  will  be  updated 
and  published  along  with  future  reports  containing 
water  quality  data.  The  second  is  a  tabulation  of 
data  collected  in  the  field.  Future  data  will  be 
published  in  similar  reports.  (Sinha-OEIS) 
W77-05022 


BIOLOGICAL  IMPACT  CAUSED  BY  CHANGES 
ON  A  TROPICAL  REEF,  n«™*«.J» 

Guam  Univ.,  Agana.  Marine  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 


THE  ECOLOGICAL  IMPACT  OF  SYNTHETIC 
EROSAYNSTEMSOMPOlJNDS     °N     ES™*R1NE 

Mote  Marine  Lab.,  Sarasota,  Fla. 

For  primary  bibliographic  entry  see  Field  5C 

W77-05028 


' 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 

REPORT  OF  THE  CONFERENCE  ON  MARINE 

RESOURCES     OF     THE     COASTAL     PLAINS 

STATES,  DECEMBER  5-6,  1974, 

Coastal  Plains  Center  for  Marine  Development 

Services,  Wilmington,  N.C. 

For  primary  bibliographic  entry  see  Field  6B. 

W77 -05029 


THE  (COASTAL  PLAINS  REGIONAL  CENTER) 
DEEPWATER  TERMINAL  STUDY, 

Coastal  Plains  Regional  Commission,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-05O3O 


RESPONSIBLE  DEVELOPMENT  AND 

REASONABLE  CONSERVATION, 

For  primary  bibliographic  entry  see  Field  6B. 

W77-05031 


A  VIEW  OF  CARACAS, 

Deepsea  Ventures,  Inc.,  Gloucester  Point,  Va. 
For  primary  bibliographic  entry  see  Field  6E. 

W77-05032 


COASTAL  PLANNING  FOR  PLEASURE  BOAT- 
ING, 

Rhode  Island  Univ.,  Narragansett.  New  England 
Marine  Resources  Information  Program. 
For  primary  bibliographic  entry  see  Field  6B. 
W77-05033 


NORTH       CAROLINA'S       COASTAL       AREA 
MANAGEMENT  ACT, 

North  Carolina   State  Dept.   of   Administration, 

Raleigh.  Office  of  Marine  Affairs. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-05034 


COASTAL  PROCESSES  AND  CHANGE:  LEGAL 
IMPLICATIONS, 

State  Univ.  of  New  York  at  Buffalo.  Faculty  of 

Law  and  Jurisprudence. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-05040 

JUDICIAL  DECISION  MAKING  AND  THE  AD- 
MINISTRATION OF  COASTAL  RESOURCES, 

State  Univ.  of  New  York  at  Buffalo.  Faculty  of 

Law  and  Jurisprudence. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-05041 


FLORIDA     WATER     AND     RELATED     LAND 
RESOURCES  KISSIMMEE-EVERGLADES 

AREA, 

Florida  Dept.  of  Natural  Resources,  Tallahassee. 
For  primary  bibliographic  entry  see  Field  4B. 
W77-05048 


INTERIM  CLASSIFICATION  OF  WETLANDS 
AND  AQUATIC  HABITATS  OF  THE  UNITED 
STATES, 

Fish  and  Wildlife  Service,  Washington,  D.  C.  Of- 
fice of  Biological  Services. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-05049 


OREGON   COASTAL   ZONE   LAND:   USE, 
OWNERSHIP,  AND  VALUE  CHANGE, 

Oregon  State  Univ.,  Corvallis.   Sea  Grant  Coll. 

Program. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-O5058 


COASTAL  ZONE  MANAGEMENT  AND  INTER- 
GOVERNMENTAL COORDINATION, 

Louisiana  State  Univ.,  Baton  Rouge.  Sea  Grant 

Legal  Program. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-O5059 


THE    INTERNATIONAL    SEABED     AND    THE 

SINGLE  NEGOTIATING  TEXT, 

University     of     Wales     Inst,     of     Science     and 

Technology,  Cardiff. 

For  primary  bibliographic  entry  see  Field  6E. 

W77 -05060 


INVESTIGATIONS  ON  THE  PHYTOPLANK- 
TON  OF  THE  NORTHERN  CENTRAL  ATLAN- 
TIC- I  THE  PHYTOPLANKTON  OF  THE 
OFFSHORE  REGION  AT  30  W  RELATED  TO  A 
FEW  ENVIRONMENTAL  FACTORS  DETER- 
MINING THE  PRODUCTION,  (IN  GERMAN), 
For  primary  bibliographic  entry  see  Field  5C. 
W77-05097 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


Identifiers:  Membrane  separation  equip 
trafiltration. 

Membrane  separation  equipment  it  used 
variety  of  reverse  osmosis  and  uhr 
processes.  Among  the  uses  of  this  equij 
treatment  of  waste  water,  desalnation  | 
and  food  processing  such  as  treatment 
whey.  A  varity  of  structures  or  cartrid 
blies  have  been  used  for  supporting 
branes.  Membrane  filtration  is  limited  b] 
construction  and  cartridge  structure  and 
the  capability  of  circulating  the  car 
through  the  casing  is  limited  and  ther< 
responding  decrease  in  the  volume  of 
can  be  processed  through  the  unit.  Thu 
provides  a  canister  casing  for  housing 
supporting  semipermeable  membrane 
surfaces  in  parallel-series  relationsh 
releasable  attching  means  are  provided 
ing  and  securing  the  cartridges  to  the  si 
the  casing.  A  central  impeller  pump  pr 
culation  for  a  carrier  liquid  supplied  to  t 
across  the  membrane  surfaces.  Flow 
means  are  arranged  within  the  casini 
trolling  and  properly  channeling  the 
liquid.  (Sinha-OEIS) 
W77-04963 

3B.  Water  Yield  Improvenu 


BRINE  DESALINATION  PROCESS  WITH 
PHASE-BREAKING  BY  COLD  HYDROCARBON 
INJECTION, 

Texaco  Inc.,  New  York.  (Assignee). 

H.  V.  Hess,  and  W.  F.  Franz. 

U.S.  Patent  No.  3,983,032,  4  p,  1  fig,  3  ref ;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

950,  No  4,  p  1549,  September  28,  1976. 

Descriptors:    'Patents,    'Desalination   processes, 
♦Separation  techniques,  Saline  water,  Water  pu- 
rification, Water  treatment,  Water  quality  control, 
Desalination,  Organic  compounds,  *Brines. 
Identifiers:  'Aliphatic  hydrocarbons. 

A  process  for  extracting  fresh  water  from  brine 
consists  of  passing  the  brine  into  countercurrent 
contact  with  hot  hydrocarbon  under  pressure  of 
700  to  2500  psig  at  a  temperature  of  500  to  650  deg 
F  in  a  first  contacting  zone.  A  hydrocarbon-water 
solution  is  formed  was  well  as  concentrated  brine 
and  a  cooled  recycle  hydrocarbon  at  a  temperature 
of  70  to  200  feg  F.  The  improvement  which  con- 
sists in  injecting  the  solution  directly  with  substan- 
tially all  of  the  cooled  hydrocarbon  causes  the 
solution  to  separate  into  water  and  hydrocarbon. 
The  hydrocabron  can  be  recycled  and  the  water  is 
flash  evaporated  to  yield  steam  for  power  genra- 
tion.  The  steam,  after  use  for  powr  generation  can 
be  recovedered  as  fresh  water.  (Sinha-OEIS) 
W77-04951 


APPARATUS  FOR  CONTROLLING  MARINE 
FOULING  OF  SALT  WATER  COOLANT  HEAT 
EXCHANGERS,  PIPING  SYSTEMS,  AND  THE 
LIKE, 

General      Dynamics      Corp.,      Groton,      Conn. 

(Assignee). 

For  primary  bibliographic  entry  see  Field  8G. 

W77-04956 


LAND  SURFACE  MODD7ICATIO 
THEIR  EFFECTS  ON  RANGE  ANT. 
WATERSHEDS, 

Agricultural  Research  Service,  Sidney, 
For  primary  bibliographic  entry  see  Fie 
W77-04780 

3C.  Use  Of  Water  Of  Impai 
Quality 

EVALUATION  OF  THE  USE  OF  SLU 
TAINCMG  PLUTONIUM  AS  A  SOI 
TIONER  FOR  FOOD  CROPS, 

California   Univ.,    Livermore.    Lawrt 

more  Lab. 

For  primary  bibliographic  entry  see  Fie 

W77-04649 


SALINIZATION        OF        NEWLY-I1 

DESERT  SOILS  IN  THE  KHAUZKH7 

(TN  RUSSIAN), 

Desert  Inst.,  Ashkhabad  (USSR). 

K.  Redzhepbaev,  D.  Orazdurdyey,  anc 

Probl  Osvo  Pustyn'  5,  p  51-57, 1975. 

Descriptors:  'Salinity,  Soil  profiles, 
rigated  lands,  Saline  soils,  Deserts, 
Land  reclamation. 

Identifiers:  'Khauzkhan  Tract(USSR 
Ssr,  USSR,  *USSR(Turkm  SSR). 

Salinization  of  newly-irrigated  lands  o: 
han  (USSR)  tract  caused  salt  accumul 
surface  and  profile  of  the  soil.  Elimir 
cess  water  soluble  salts  and  applicatioi 
sive  land  use  methods  are  the  principa 
prove  soU.-Copyright  1976,  Biologies 
Inc. 
W77-04781 


MEMBRANE  SEPARATION  EQUIPMENT, 

Dorr-Oliver  Inc.,  Stamford,  Conn.  (Assignee). 
P.  J.  Hubbard,  and  E.  L.  Sandstrom. 
U.S.  Patent  No.  3,984,319,  10  p,  11  fig,  4  ref ;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  951,  no  l,p  259,  October  5,  1976. 

Descriptors:  'Patents,  'Membrane  processes, 
•Reverse  osmosis,  'Desalination,  'Waste  water 
treatment,  Filtration,  Membranes,  Semipermeable 
membranes,  Equipment,  'Separation  techniques, 
Food  processing  industry. 


TRIALS  OF  DRYLAND  FODDEF 
CYPRUS, 

Agricultural  Research  Inst.,  Nicosia  (< 
A.  Hadjichristodoulou. 
Experimental  Agriculture,  Vol.  12,  N< 
January,  1976.  5  tab,  6  ref. 

Descriptors:  'Competing  uses,  *Foi 
production,  'Semiarid  climates,  For 
Irrigation,  Irrigation  water,  Irrigatioi 
ligation  practices,  Saline  water,  Im 
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Crop  response,  Soil  types,  Sodium  com- 
ds,  Cereal  crops,  Calcareous  soils,  Sands 
ne  soils.  ' 

ifiers:  'Beets,  'Cyprus. 

s  semiarid  regions  of  the  Mediterranean  coun- 
where  the  period  from  June  to  October  is 
iletely  dry,  there  is  a  shortage  of  good  quality 
e  during  these  summer  months  because  of 
etition  for  irrigation  water  by  other  more 
able  crops.  The  possibility  of  growing  fodder 
under  rainfed  conditions  during  the  winter 
n  to  produce  summer  forage  was  examined 
mnents  were  conducted  in  Cyprus  over  a 
-year  period  in  slightly  alkaline  calcareous 
il  fine-textured  soils.  A  few  trials  were  also 
d  out  in  soils  of  medium  texture  (loam)  and 
indy  soils.  Experiments   included:   variety 
ig,  and  optimum  harvest  date  trials  and  sup- 
ntary  irrigation  trials.  Results  presented  in- 
that  rainfed  fodder  beets  can  significantly 
Id  both  cereals  and  legumes.  The  conclusion 
:hed  that  dryland  fodder  beet  is  a  promising 
or  semiarid  regions  like  Cyprus  because  it 
:es  more  dry  matter  than  rainfed  forage 
J  and  legumes,  and  more  feed  units  than 
aarley,  and  is  available  in  the  dry  summer 
1-  Arizona) 
4785 


ATED  FORAGE  PRODUCTION  UNDER 
EME  ARID  ZONE  CONDITIONS  IN 
[ARABIA, 

sity  College  of  North  Wales,  Bangor.  Dent 

culture.  *  ' 

worth. 

mental  Agriculture,  Vol.  12    No   2    d  177 

nil.  1976.  1  fig,  16  tab,  17ref.        ' 

iters:  'Forage  grasses,  'Irrigation  effects 
lands,  'Irrigation  efficiency,  Irrigation' 
ion  water,  Fertilizers,  Evaportranspira- 
orage,  Crop  response,  Feeds,  Leaching 
water,  'Saline  soils,  Impaired  water  use' 
[e,  Land  reclamation,  Forage  sorghum  Al- 
Phosphates,  Nitrogen,  Barley, 

Lrops),  Planting  management. 
ers:  'Saudi  Arabia. 

ential  for  forage  production  under  irrigated 
IDS  "J   extremely   arid   climates   was   in- 
ed.  Chmate,  soil  conditions  and  irrigation 
s  are  discussed  as  background  for  the  ex- 
tal  data.  Experiments  were  carried  out  on 
tots  in   Saudi  Arabia   and   the  principal 
)f  the  first  4  years  of  field  experiments  are 
a.  Both   temperate   and   tropical  annual 
as  well  as  perennial  species  were  tested 
:raUy  produced  high  yields  with  nutritional 
ertuizer  responses  and  different  manage- 
rs were  evaluated  and  their  relevance 
Evelopment  of  systems  of  forage  produc- 
discussed.  The  conclusion  is  reached  that 
e  extreme  arid  zone  conditions  of  Hofuf 
■abia,  with  its  acute  problems  of  saline  ir- 
water  and  saline  soils  with  poor  drainage 
"sues,  it  is  possible  to  grow  a  wide  range 
e  species  provided  the  water  supply  is 
.  (Jamail-  Arizona) 
So 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION-Field  3 

Conservation  In  Industry— Group  3E 


The  effects  of  soil  salinity  on  the  growth  and  com- 
position of  barley,  sugar  beet,  and  broad  beans, 
crops  that  differ  greatly  in  their  reaction  to  salini- 
ty, were  studied  in  an  attempt  to  define  critical  soil 
electrical  conductivity  at  which  growth  is  seriously 
affected    The  results  of  the  greenhouse  experi- 
ments indicate  that  barley  and  sugar  beet  yields 
benefited  from  the  added  sodium  in  the  soil  but 
broad  beans  were  always  adversely  affected   The 
salinity  and  conductivity  levels  for  the  three  crops 
tested  are  presented.  Water  use  data  are  presented 
and  indicate  that  water  use  by  broad  beans  con- 
trasted greatly  with  that  of  barley  and  sugar  beet 
At  increased  sodium  chloride  concentrations  total 
water  use  by  broad  beans  decreased  much  'more 
sharply,  but  transpiration  remained  constant  ex- 
cept for  a  significant  increase  at  the  highest  sodi- 
um chloride  concentration.  Greater  sodium  uptake 
promoted  increases  in  dry  matter  yields  of  all  plant 
parts  of  barley  and  sugar  beet,  indicating  that  sodi- 
um played  a  specific  role  in  their  metabolism.  It  is 
concluded  that  the  effects  caused  by  sodium  salts 
when  water  is  not  limiting,  are  related  not  only  to 
plant  species,  but  also  to  their  stages  of  growth 
(Jamail-Anzona) 
W77-04787 


QUANTITY    ASPECTS    OF    URBAN    STORM- 
WATER  RUNOFF, 

Espey,  Huston,  and  Associates,  Inc.,  Austin  Tex 
w°77Pr^nary  b,bu'ographic  entry  see  Field  4A.' 


WATERRUNOSFF,CTS     °'     URBAN     ST°RM" 

Water  Resources  Engineers,  Inc.,  Walnut  Creek 
Calif.  ' 

For  primary  bibliographic  entry  see  Field  5B. 
W77-04733 


WATER  DEEDS:  A  PROPOSED  SOLUTION  TO 
THE  WATER  VALUATION  PROBLEM 

r^rIf.0n*JUniv-   Tucson-   Coll.   of  Business   and 
rubuc  Administration. 

«?-,r-,Prmary  bibu°eraphic  entry  see  Field  6D. 

W 77-04792 


RECLAMATION   OF  WATER  FROM  WASTES 
IN  SOUTHERN  CALIFORNIA.  PASTES 

California  State  Dept.  of  Water  Resources   Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  5D 
W77-04850 


LAND     AND     WATER     USE     IMPACTS     ON 
VALLEY)"WATER    QUALITY   m    LAS   V£GAS 

Office  of  Radiation  Programs.  Las  Vegas  Nev 
For  primary  bibliographic  entry  see  Field  5B. 


THE  EFFECT  OF  NAC1  ON  THE  CONCENTRA- 
TION OF  PROLINE  IN  DIFFERENT 
HALOPHYTES,  (IN  GERMAN),         uu,**KtNT 

Techmsche  Hochschule,  Darmstadt  (West  Ger 
many);  and  Technische  Hochschule,  Darmstadt 
(West  Germany).  Botanisches  Institut. 
For  primary  bibliographic  entry  see  Field  21 
W77-04912 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

THE  COST  OF  MUNICIPAL  WATER  SUPPLY- 
A  CASE  STUDY, 

Municipal  Environmental  Research  Lab.    Cincin- 
nati, Ohio. 

For  primary  bibliographic  entry  see  Field  5F 
W77-04643 


THE  ENTITLEMENT  TO  MUNICIPAL  WATER 
SERVICE:   CONSTITUTIONAL  PROBLEMS  IN 

™SEREVICEMINAT,ON  °F  A  PUBLIC  UTILI- 

American  Bar  Association,  Washington  D  C  Ad- 
Growth  Commission  on  Housing  and  Urban 
For  primary  bibliographic  entry  see  Field  6E. 

3E.  Conservation  In  Industry 

INDUSTRIAL         EFFLUENT         TREATMENT- 

5SSSS^f?&AL  AND  BIOCHE= 
SUoUution  R'esearch  Lab-  stevenage 

For  primary  bibliographic  entry  see  Field  5D 
W77-04633 


STUDIES  ON  MAGNESIUM-BASED 

SEMICHEMICAL  PULPS  (4)  -  THE  CHEMICAL 
RECOVERY  FROM  THE  WASTE  LIQUORS 
AND  THEIR  REUSE,  V 

Kyushu  Univ.,  Fukuoka  (Japan). 

For  primary  bibliographic  entry  see  Field  5D 

W77-04634 


EFFLUENT  AND  WATER  TREATMENT  THE 
ECONOMICS  OF  LIME  DOSING  AND  IN 
HOUSE  WASTE  TREATMENT. 

f1?Lp^maTy  bibMographic  entry  see  Field  5D. 

W77-04699 


j?LnS0DIUM  ON  THE  GROWTH  OF 
'.imKE  BY  BARLEY,  SUGAR  BEET 

JAU  BEANS, 

j«l    Experimental    Station,    Harpenden 

l.andO.  Talibudeen. 

[  Agricultural  Science,  Vol.  86   No   1    D 

bniary,i976.4fig,3tab,29ref. 

"e,*100    ^ansport,     'Salinity,     'Salt 
tiectncal  conductance,  'Saline  soils 
And    lands,    Crop    response,    Crop 

n.  Conductivity,  'Sugar  beets,  'Barley 
efficiency,    'Beans,    Growth    stages' 

Nation,  Soil-water-plant  relationships 


COSTSIWATER    TXJNNEL    CUTS    DRAINAGE 

For  primary  bibliographic  entry  see  Field  5D 
W77-04654 


NO  SEWERS-NO  GROWTH, 

For  primary  bibliographic  entry  see  Field  5G 
W77-04666 


AWT  AT  WOODLANDS,  TEXAS, 

Houston  Univ.,  Tex.  Dept.  of  Civii  Engineering. 
For  primary  bibliographic  entry  see  Field  5D 
W77-04690 


WHITHER  VILLAGE  SEWAGE, 

For  primary  bibliographic  entry  see  Field  5D 
W77-04698 


GENERATION     OF     ELECTRICAL     ENERGY 

slud1;eMUNICIPAL  REFUSE  and  sewag* 

Burns  and  McDonnell,  Kansas  City  Mo 
J.  E.  Ruf,  and  H.  T.  Brown 

mb7U,ftr2VOll08'NOl'P38-41-JanUar>- 

Descriptors:  'Sewage  treatment,  'Electric  power 
production,  'Sewage  sludge,  'Municipal  wastes 
F^"8y:        Electricity,        Sludge        treatment! 
Economics,  Waste  water  treatment 
Identifiers:  'Energy  recovery,  Materials  recovery. 

Design  considerations  are  discussed  for  a 
proposed  energy  recovery  system  involving  in- 
cineration of  mixed  solid  waste  and  dried  sewage 
sludge.  Designs  are  based  on  filter  press  dewater- 
mg  and  direct  drying  of  vacuum  filtered  sludge 
iCr  P^SCS  Were  estimated  to  provide  sludge 
with  a  40%  solids  content  and  a  higher  heatino 
value  (HHV)  of  2500  Btu/pound.  Dried  sludge  esu 

£arJTm  e,rC  3nJ85%  $Uds  content  and  *  HHV  of 
6400  Btu/pound.  Costs  to  power  companies  for 

tnu,uy/r°,        d  Was  su88ested  to  be  $0,015  per 
KWH  for  firm  energy  and  $0,008  per  KWH  (1976 


1 
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prices).  A  concurrent  materials  recovery  process 
was  considered  due  to  its  compatibility  with  ener- 
gy recovery  processes.  Ferrous  metals  recovery  is 
now  feasible  and  aluminum  recovery  should  be  ef- 
fective before  1980.  Alternative  systems  which 
were  devised  included  the  grate-fired  waterwaU  in- 
cinerator, suspension-fired  waterwaU  incinerator, 
and  the  'Purox'  pyrolysis  system.  Economic  fac- 
tors such  as  annual  operation  and  maintenance 
costs  and  annual  credits  were  discussed  and  evalu- 
ated. (Collins-FIRL) 
W77 -04705 


REDUCTION  IN  VOLUME  OF  VISCOSE-AL- 
KALI EFFLUENTS  AND  THEIR  PURIFICA- 
TION (UMEN'SHENIE  KOLICHESTVA 
VISKOZNO-SHCHELOCHNYKH  STOKOV  I 
DCH  OCHISTKA), 

For  primary  bibliographic  entry  see  Field  51). 
W7.  04808 


WATER  AND  PAPER  (L'EAU  ET  LE  PAPIER), 

For  primary  bibliographic  entry  see  Field  5D. 

W77 -04812 

OPPORTUNITIES  AND  RISKS  OF  CLOSING 
THE  WATER  CYCLE  IN  PAPER  MILLS 
(CHANCEN  UND  RISIKEN  DER  WASSER- 
KREISLAUFSCHLIESSUNG  IN         PAPIER- 

FABRIKEN), 

Technische  Universitaet,  Darmstadt  (West  Ger- 
many). Institut  fuer  Paperf  abrikation. 
For  primary  bibliographic  entry  see  Field  5D. 
W77-04815 

SULFITE  VERSUS  KRAFT  FROM  THE  POINT 
OF  VIEW  OF  ENVUtONMENTAL  PROTEC- 
TION (SULFIT  VERSUS  SULFAT  AUS  DER 
SICHT  DES  UMWELTSCHUTZES), 

VIBCONSULT  A.  G.,  Zollikon  (Switzerland). 
For  primary  bibliographic  entry  see  Field  5D. 
W77-04816 

WASTEWATER  PROBLEMS  AND  ECONOMY 
(ABWASSERPROBLEME  UND  WHtTSCHAFT- 
LICHKEIT), 

Rondo  Ganahl  A.G.  (Austria). 

For  primary  bibliographic  entry  see  Field  5D. 

W77-04818 

HOW  TO  REDUCE  STEAM  CONSUMPTION  IN 
THE  PAPER  MILL  MACHINE  ROOM, 

Midland-Ross  of  Canada  Ltd.,  LaSalle  (Quebec). 
Air  Systems  Div. 
P.  J.R.Walker. 

Pulp  and  Paper,  Vol  50,  No  11,  p  134-138,  Oc- 
tober, 1976.  7  tab. 

Descriptors:  *Pulp  and  paper  industry,  *Steam, 
•Water  conservation,  'Energy,  Conservation, 
Water  reuse,  Technology,  Return(Monetary ) , 
Water  pollution  sources,  Water  pollution  control, 
Industrial  water. 

Identifiers:  Paper  mills,  Machine  rooms(Paper 
mill),  Paper  machines,  *Heat  recovery. 

A  well-planned  energy-conservation  program  con- 
sists of  fact-finding,  analysis,  and  implementation 
stages.  During  the  fact-finding  stage,  data  are  col- 
lected to  give  the  mill  engineer  a  reasonable  idea  of 
where  the  energy  is  being  consumed.  In  the  second 
stage,  the  data  are  analyzed  to  detemine  exactly 
where  and  how  much  energy  is  consumed  in  the 
mill  and  to  establish  the  best  energy  investments. 
The  final  stage  involves  instituting  programs  for 
energy  conservation.  Application  of  this 
procedure  to  a  100  ton/day  paper  mill  reduced 
energy  use  by  43%  through  a  series  of  energy  con- 
servation steps  (enclosing  the  paper  machine 
recirculation  of  more  process  water,  introductin  of 
less  fresh  water,  more  heat  recovery,  etc.).  Te 
energy-conserving  steps  taken  in   the  mill  used 


available      technology,      and     the      investments 
achieved  excellent  rates  of  return.  (Witt-ICP) 
W77 -04822 

NSSC  RECOVERY  PROCESS  ELIMINATES 
FIVE-DAY  BOD  5  LOAD  AND  RECOVERS 
CHEMICALS, 

Sonoc  Products  Co.,  Hartsville,  S.  C. 

For  primary  bibliographic  entry  see  Field  5D. 

W77 -04826 

ENVrRONMENTAL  CONCERNS  OF  (SWEDISH) 
WOOD-PROCESSING  INDUSTRIES, 

National  Swedish  Environment  Protection  Board, 

Stockholm. 

For  primary  bibliographic  entry  see  Field  50. 

W77-04828 

ENVIRONMENTAL  CONCERNS  OF  WOOD- 
PROCESSING  ttJDUSTRIES  (IN  AUSTRIA), 

Bundeskammer  der  GewerbUchen  Wirtschaft, 
Vienna  (Austria). 

For  primary  bibliographic  entry  see  Field  5G. 
W77 -04829 

MILL  VISIT  TO  HAINDL  PAPIER  GMBH  AT 
SCHONGAU  (BESICHTIGUNG  DES  WERKES 
SCHONGAU  DER  HAINDL  PAPIER  GMBH). 

For  primary  bibliographic  entry  see  Field  5D. 

W77 -04830 

CONSERVATION  AS  A  MAJOR  ALTERNA- 
TIVE, 

Brookhaven  National  Lab.,  Upton,  NY. 

K.  C.  Hoffman. 

Report  No.  BNL-20566,  October  1975.  13  p.  4  tab. 

Descriptors:  'Conservation,  'Electric  power  de- 
mand, 'Electric  power,  'Fuels,  Electric  power  in- 
dustry Electric  powerplant,  Nuclear  powerplants, 
Hydroelectric  plants,  Electric  power  production, 
Peaking  capacity,  Peak  loads,  Peak  power,  Elec- 
tric power  costs,  Fossil  fuels,  Resource  allocation, 
Regulation,  Comparative  costs,  Projections,  Ener- 
gy- 


THE  ROCKY  ROAD  TO  WATER  MjK 
C  Y 

Loble,  Picotte  and  Pauly,  Helena,  Mont. 

H  Loble,  and  C.B.  Loble. 

North  Dakota  Law  Review,  Vol  52,  No  3, 

(1976). 

Descriptors:  'Governmental  intcn 
•Energy,  'Water  allocation(Poucy),  'Cos 
Industrial  wastes.  Wastes,  Water 
sources,  Acidic  water.  Interstate  riv 
terstate.  Water  law,  Appropriation,  WaU 
Reservation  doctrine.  Rivers  and  Harb 
Rivers,  Water  quality  standards,  Federa 
ment,  Federal  jurisdiction. 
Identifiers:  'Administrative  regulations, 
Scenic  Rivers  Act. 

This  article  examines  the  procedures  inv< 

the  problems  posed  by  appropriation  of  v 

energy  in  Montana,  Wyoming  and  Nortl 

Low  sulfur  coal  resources  in  the  Northi 

Plains  Region  are  enormous,  but  mining 

requires  large  amounts  of  water    Appi 

and  use  of  the  available  water  for  energy 

ment  involves  complex  procedures  on 

and  federal  levels.   State  laws  vary  o 

diversion  of  waters  for  use  in  another  st 

states  have  adopted  the  prior  appropris 

trine,  rather  than  the  riparian  doctrine.  T 

government  has  allowed  the  states  to 

the  granting  or  witholding  of  water  right  i 

tions  as  modified  by  the  reserved  right 

for  federal  and  Indian  claims.  Both  the  I 

Harbors  Act  and  the  National  Wild  a 

River  System  Act  affect  water  appropi 

energy  development.  The  authors  evalua 

problems,   indluding   those   between  t 

those  concerning  water  in  federal  reset 

those  affecting  the  environment.  The  an 

gest  that  the  difficulties  in  solving  the  en 

are  compounded  by  the  procedural  co 

involved     in    water    appropriation     f( 

development.  Consideration  may  have  1 

to  reducing  the  paper  work,  cutting  do 

delays,  and  devoting  time  and  money  to 

development  of  energy.  (Welch-Florida) 

W77-04904 


The  implications  of  conservation  as  an  alternative 
to  nuclear  power  are  that  the  former  is  in  reality 
only  an  alternative  to  the  wasteful  use  of  energy. 
However,  a  strong  conservation  movement  may 
reduce  the  level  tc  which  any  specific  supply  op- 
tions must  be  developed  as  a  given  future.  Three 
components  of  conservation  are  considered:  (1) 
conservation  of  all  energy  forms;  (2)  conservation 
of  scarce  energy  resources  such  as  oil  and  gas;  and 
(3)  conservation   of  electric  power.   Each  com- 
ponent requires  a  different  set  of  strategies,  i.e., 
the  development  of  more  efficient  energy  conver- 
sion and  utilization  technologies  for  the  first  com- 
ponent, a  strategy  of  interfuel  substitution  for  the 
se<  >nd  and  increasing  the  overall  system  load  fac- 
tor .or  the  third.  The  third  component  is  extremely 
capital  intensive  because  of  the  characteristics  of 
electric  demand,  the  instaled  generating  capacity 
is  used  at  only  about  50%  capacity.  In  view  of  the 
severe    capital    limitations   foreseen,    it   will   be 
necessary    to    increase    the   utilization   of   these 
generating  facilities  and  a  target  of  60%  for  1985  is 
realistic.  An  increase  of  this  magnitude  can  be  at- 
tained by  a  combination  of  peak  load  marginal  cost 
pricing  load  management  to  encourage  the  shift  of 
peak  demands  to  off-peak  periods,  and  the  use  of 
storage  to  shift  generating  demands  from  peak  to 
off-peak  times.  (Harris-Wisconsin) 
W77-04854 

WASTED  HEAT  AND  AQUATIC 

ECOSYSTEMS, 

Atkins      Research      and      Development.Epsom 

(England). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04869 


METHODOLOGY  AND  CRITERIA  FC 
ENERGY  PLANTS  IN  IDAHO, 

Idaho  Univ.,  Moscow.  Water  Resource 

Inst. 

For  primary  bibliographic  entry  see  Fiel 

W77-05006 

3F.  Conservation  In  Agricu 


THE  METHOD  OF  CALCULATINC 
ABSORBING  FOREST  BELT  UNDI 
CAL  CONDITIONS  OF  CUBA,  (IN  Rl 

Vsesoyuznyi     Nauchno-Issledovatelsl 
Lesovodstva  i  Mekhanizatsii  Lesnogo 
va,  Pushkino  (USSR). 
For  primary  bibliographic  entry  see  Fie 

W77-04747 

THE  PULSED  WRIGATION  PRINt 
CONTROLLED  SOn.  WETTING, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Fi< 

W77-04770 

NO-TILL  IN  THE  GREAT  PLAINS: 
PRODUCTION  WITHOUT  IRRIGAT 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agi 
D.G.  Hanway. 

Crops  and  Soils,  Vol.  29,  No.  1 
November,  1976. 

Descriptors:  'Water  conservation,  »S 
tion,  'Cultivation,  "Farm  managemei 


20 


Crop  production,   Irrigation,  Irrigation  ef- 
Range      management,      *Great     Plains 
oration,    Transpiration,     Agriculture,     Soil 
gement,  Land  use,  Dry  farming,  Crops. 

iction  in  the  U.S.  Great  Plains  has  extended 
y  since  the  dust  bowl  of  the  1930's,  partly 
i  irrigation.  But  this  may  be  coming  to  an  end 
se  of  a  declining  water  table  and  higher  costs 
screasing  availability  of  fuel  to  run  irrigation 
s.  Some  presently  irrigated  areas  will  have  to 

to  dryland  production,  necessitating  the 
ation  of  tillage.  Effects  of  this  curtailment 
icussed.  Tillage  wastes  water,  extremely  im- 
t  in  areas  of  limited  raintall  with  high  poten- 
>r  evaporation  and  transpiration  of  moisture 
been  used  for  weed  control,  but  this  can  be 
pushed  by  properly  applied  herbicides 
suggestions  include  use  of  smaller  tractors 
ice  compaction  of  the  soil,  increased  atten- 

control  of  rodents  whose  populations  will 
se  without  tillage,  and  the  development  of 
■op  varieties  that  will  thrive  in  a  no-till  en- 
ient.  The  soil  and  water  conservation 
s  of  no-till  also  aid  production.  The  deter- 
to  no-till  discussed  include  inadequate 
b  and  development  of  no-till  practices   the 

environmentally  safe  herbicides,  the  high 
solved  in  changing  machinery,  the  need  for 
wlopment  of  new  varieties  of  crops  for  no- 
ivation,  and  a  tradition  that  favors  tillage 
-Arizona) 
1783 
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M   REQUIREMENT   OF   SODIC    SOILS 

outh  Wales  Dept.  of  Agriculture,  Rydal- 
(Austxalia).     Biological     and     Chemical 
a  Inst, 
nary  bibliographic  entry  see  Field  2G. 

784 


>   OF    DRYLAND    FODDER    BEET    IN 

ural  Research  Inst.,  Nicosia  (Cyprus), 
lary  bibliographic  entry  see  Field  3C. 

'85 


TED  FORAGE  PRODUCTION   UNDER 

^„ARID     ZONE     CONDITIONS     IN 

vRABIA, 

ty  College  of  North  Wales,  Bangor.  Dept 
iilture.  v  ' 

ary  bibliographic  entry  see  Field  3C. 
86 


MANAGEMENT  IN  LINSEED 

agricultural  Research  Inst.  (New  Delhi) 

gronomy. 

>apatra,  and  N.  P.  Singh. 

arming,  Vol.  26,  No.  3,  p  19-20,  .'i.ne, 

*Water       management(Applied) 

nlT\  *FJ£*  crops'   *Cr°P  response! 

n  effects,  Fibers(Plants),  Irrigation,  Root 

Koot  development,  Irrigation  efficiency 

practices,   Soil   types,    Grains(Crops); 

s:  *Linseed,  *India. 

s  important  as  a  fiber  crop,  a  source  of 
"  a  feed  for  cattle.  India  is  a  major 
;  country  of  linseed,  but  grain  yield  is 
mainly  due  to  cultivation  without  irriga- 
proper  fertilization  during  periods  of 
1  uncertain  rainfall.  Linseed  plants  have 
-apacity  to  adjust  to  drought  conditions, 
By  shedding  their  lower  leaves,  but  the 
'  branches  and  number  of  capsules  per 
-reduced  appreciably  resulting  in  lower 
nit  area.  The  crop,  however,  responds 
■ry  to  irrigation  applications.  Experi- 
re  conducted  in  various  areas  of  India 


under  widely  different  soil  and  climatic  conditions 

fSJ  U,   I  C/fect  of  Jettons  applied  at  dif- 

ferent stages  of  growth.  Only  tie  highest  yields  ob- 
tained under  different  irrigation  frequency  groups 
applied  at  different  stages  are  reported.  Results  in- 
dicate that  depending  upon  climatic  factors  and 
rainfall  during  crop  growth,  linseed  crops  can  be 
given  one  to  four  irrigations  on  light  sandy  loam 
sods  of  Delhi,  one  to  two  irrigations  on  black  soils 
of  Jabalpur,  and  one  irrigation  on  tarai  soils  of 
An^onfr  profitable  erain  Production.  (Jamail- 
W77-04788 


SOIL  STRUCTURAL  BREAKDOWN  UNDER  IR- 
RIGATION, 

New  South  Wales  Dept.  of  Agriculture,  Rydal- 

Re^arcitsT3"^      Bi0,°eiCal     a"d     Chemical 
T.  S.  Abbott. 

Agricultural  Gazette  of  New  South  Wales  Vol  87 
No.  2,  p  51-54,  April,  1976. 

Descriptors:  *Irrigation  effects,  *Soil  structure 
Dispersion,  *Slaking,  Irrigation,  Flood  irrigation' 
Clays  Drying,  Aeration,  Pores,  Soil  compaction' 
Leaching,  Irrigation  practices,  Sands,  Gypsum' 
Alkaline  soils,  Water  management(Applied)  -Soil 
types,  *Soil  aggregates. 
Identifiers:  *Trickle  irrigation. 

An  important  factor  to  consider  when  choosing 
land  for  irrigation  is  soil  type.  Soil  structural 
breakdown  and  ways  to  help  prevent  it  are 
discussed.  There  are  two  main  types  of  structural 
breakdown.  The  first  is  slaking,  the  breakdown  in 
water  of  aggregates  to  smaller  aggregates  It  is 
caused  partly  by  the  air  in  the  aggregate  exploding 
out  as  water  rushes  in  and  partly  by  the  swelling  of 
clay  particles  in  the  aggregate.  The  second  is 
dispersion,  the  breakdown  in  water  of  aggregates 
to  individual  sand,  silt,  and  clay  particles  The 
causes  of  structural  breakdown  and  crusting  are 
discussed  in  detail;  a  test  for  breakdown  is 
described  If  the  problem  is  clay  dispersion  in 
clayey  soils,  it  is  likely  that  sodium  levels  are  too 
high  and  the  application  of  gypsum  will  usually  be 
helpful.  Water  management  is  another  approach 
When  structural  breakdown  is  a  problem,  soils 
should  be  flooded  for  as  short  a  period  as  is  prac- 
ticable. Surface  crusting  and  ways  of  lessening  its 
W77C-04789         d'SCUSSed-  (Jamail-Arizona) 


SKIP  FURROW  IRRIGATION  FOR  COTTON 

Tamil     Nadu     Agricultural     Univ.,     Coimbat'ore 
(India).  Coll.  of  Agricultural  Engineering. 
R.  K.  Sivanappan,  D.  Chandrasekaran,  and  E  S 
A.  Saifudeen. 

Indian  Farming,  Vol.  26,  No.  3,  p  11-13,  June, 
1976.  I  fig,  l  tab. 

Descriptors:  *Planting  management,  -Irrigation 
efficiency,  -Irrigation  practices,  -Furrow  irriga- 
tion, Irrigation  systems,  Surface  irrigation  Ir- 
rigation water,  -Cotton,  Crop  production,  Water 
delivery,  Percolation. 
Identifiers:  *Skip  furrow  irrigation. 

Furrow  irrigation  is  adaptable  to  fine  textured 
soils  where  moisture  can  spread  laterally  without 
much  deep  percolation,  and  is  suitable  for  row 
crops.  Skip  furrow  irrigation,  a  type  of  furrow  ir- 
rigation, involves  the  cultivation  of  an  additional 
crop  within  the  same  furrow.  It  is  theoretically 
possible  to  save  50  percent  of  the  irrigation  water 
without  a  significant  reduction  in  yields.  Field  ex- 
periments were  conducted  to  study  the  efficiency 
of  skip  furrow  irrigation  for  cotton.  The  spaces 
available  between  pairs  of  furrows  were  inter- 
cropped with  pulse  without  any  exclusive  irriga- 
tion Water  was  applied  to  the  field  at  50  percent 
available  moisture  level,  which  was  determined 
with  a  speedy  moisture  meter.  Based  upon  the  ex- 
perimental studies,  it  was  concluded  that  the  skip 
furrow  method  is  capable  of  saving  50  percent  of 


irrigation  water  and  with  this  savings  in  water  ad- 
ditional areas  can  be  brought  under  irrigation 
:>pace  for  intercropping  is  provided  thereby  in- 
creasing the  total  profit  obtainable  for  a  given  unit 
of  land.  There  is  no  significant  difference  in  yield 
from  the  skip  furrow  method  when  compared  to 
W77°  0479?U°naI  fUITOW  method  (Jamail-Arizona) 


EFFECT  OF  SOIL  RECLAMATION  ON 
HYDROPHYSICAL  PROPERTIES  OF  DESERT 
TAKYR  SOILS,  (IN  RUSSIAN),  »«»1*T 

For  primary  bibliographic  entry  see  Field  2G 
W77-04799 


WATER  REGIME  OF  CENTRAL  KARA  KUM 
SOILS  IN  CONNECTION  WITH  RANGELAND 
AFFORESTATION,  (IN  RUSSIAN)  KANt-fcLAND 

Akademiya  Nauk  Turkmenskoi  SSR,  Ashkhabad 

Inst,  of  Deserts. 

For  primary  bibliographic  entry  see  Field  2G 

W77-04855 


EFFECT  OF  THE  GROUNDWATER  LEVEL 
AND  SODL  MOISTURE  CONTENT  ON 
PHOTOPHOSPHORYLATION      OF      BARLEY 

b'e^russun),0^    chloro"-asts,    (in 

For  primary  bibliographic  entry  see  Field  21 
W77-04884 


DROUGHT  EFFECT  ON  THE  OPTICAL  PRO- 

ukranJan?  WINTER  WHEAT  leavfs-  <»n 

Akademiya  Nauk  URSR,  Kiev.  Institut  Fiziologii 

Rastenii  i  Agrokhimii. 

For  primary  bibliographic  entry  see  Field  21 

W77-04916 


WHAT'S     REALLY     HAPPENING     IN     WEST- 
LANDS, 

For  primary  bibliographic  entry  see  Field  6E 
W77-04921 


VALVE     FOR     IRRIGATION 


DISTRIBUTION 
CHANNELS, 

D.  E.  Benkert. 

U.S.  Patent  No.  3,982,400,  9  p,  12  fig,  6  ref  Offi- 

%°\  o<anex!e  ?f  the  United  States  patent  Office 
Vol.  950,  No  4,  p  1343,  September  28,  1976. 

Descriptors:  'Patents,  -Irrigation,  -Irrigation 
systems  -Irrigation  efficiency,  Irrigation  prac- 
tices, Water  delivery,  Water  control,  -Valves 
Remote  control,  Water  distribution(Applied). 

One  or  more  domed  valve  closure  members  are 
made  to  open  and  close  ports  in  the  side  walls  of  ir- 
rigation channels.  Each  closure  member  is  cantil- 
evered  by  a  semi-flexible  arm  from  a  frame  that 
has  a  pivot  pomt  lying  in  a  plane  substantially  coin- 
cident with  the  plane  of  the  sealing  surface  of  the 
valve.  A  pneumatic  bellows,  which  may  be 
remotely  controlled,  exerts  pressure  to  close  the 
closure  member  against  the  sealing  surface  of  the 
wall  about  the  port.  An  adjustable  limit  stop  fixes 
the  degree  of  opening  of  the  closure  member  as  it 
swings  arcuately  away  from  the  valve  port  to 
open.  A  manual  control  level  with  an  adjustable 
limit  stop  and  an  over-center  locking  arrangement 
replaces  or  supplements  the  pneumatic  closure  ar- 
rangement. (Sinha-OEIS) 
W77-04950 


AUTOMATIC  WATERING  INSTALLATION 

H.  R.  Di  Palma.  ' 

U.S.  Patent  No.  3,984,052,  18  p,  13  fig,  8  ref;  Offi- 

v^fx/6,01  the  United  Sta,es  Pa»ent  Office 
Vol  951 ,  No  1,  p  170,  October  5,  1976. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F— Conservation  In  Agriculture 


Descriptors:  "Patents,  'Irrigation,  'Irrigation 
systems,  'Irrigation  efficiency,  Irrigation  prac- 
tices, Water  distribution(AppUed) ,  Water  control, 
Automation,  Automatic  control. 

A  watering  installation  which  works  automatically 
provides  a  movable  carriage  with  a  motor  element, 
a  front  wheel,  and  a  nozzle  for  throwing  the  water 
and  which  is  connected  to  a  coupling  device,  as 
well  as  a  stationary  water  circuit  including  a  pipe 
provided  with  outlet  mouths  distributed  along  its 
length.  The  front  wheel  is  provided  with  guide 
means  ensuring  its  cooperation  with  the  pipe  act- 
ing as  a  guide  rail.  The  carriage  has  a  retractable 
abutment  arranged  in  such  a  way  that  it  cooperates 
with  each  outlet  mouth  for  stopping  the  carnage.  A 
contact  cooperates  with  each  outlet  mouth  for 
moving  the  connector  or  coupling  device  of  the 
nozzle  and  coupling  it  with  each  outlet  mouth. 
(Sinha-OEIS) 
W77-04955 

CONTENT  OF  FREE  AMINO  ACIDS  IN  IR- 
RIGATED AND  UNIRR1GATED  TYPICAL 
SIEROZEM  SOILS,  (IN  RUSSIAN), 

Akademiya    Nauk    Uzbekskoi    SSR,    Tashkent. 

Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-05045 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 

THE  NORTH  PLATTE  RIVER  BASIN 
ECONOMIC  SIMULATION  MODEL  (A 
TECHNICAL  REPORT  AND  SUPPLEMENT  TO 
THE  TECHNICAL  REPORT), 

Wyoming    Univ.,     Laramie.     Water    Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-04601 

STORMWATER  MANAGEMENT  LOOKS  TO 
NATURAL  DRAINAGE. 

The  American  City  and  County,  Vol  91,  No  10,  p 
51-53,  October,  1976.  2  tab. 

Descriptors:  'Water  management(Applied), 
'Storm  water,  'Storm  runoff,  'Urban  runoff, 
•Drainage  systems,  Flood  control,  Drainage  area, 
Drainage  practices,  Detention  reservoirs,  Storage. 

New  trends  in  stormwater  are  discussed,  with  par- 
ticular emphasis  on  detention,  long-term  equaliza- 
tion, and  natural  drainage.  The  objective  of  these 
solutions  is  to  attenuate  both  peak  and  total  short- 
term  runoff  and  to  reduce  major  facilities  invest- 
ments required  for  protecting  against  flood 
hazards  in  the  lower  portion  of  an  urban  drainage 
basin.  The  initial  planning  for  a  residential  subdivi- 
sion should  begin  with  a  study  of  the  total  drainage 
areas,  with  the  major  components  of  the  system 
(streams,  large  depressions,  lakes,  and  ponds) 
being  located  for  an  assessment  of  their  storm- 
water  management  potential.  During  this  phase 
existing  plans  for  stormwater  management  should 
be  assessed  both  in  terms  of  the  effect  of  the  sub- 
division drainage  on  basin-wide  drainage  and  vice 
versa.  Temporary  storage  can  be  achieved  using 
rooftop  and  parking  lot  ponding;  while  ponds, 
reservoirs,  and  stream  channels  provide  per- 
manent storage.  Street  design  in  residential  areas 
should  take  into  account  the  functions  of  streets  as 
part  of  the  stormwater  management  system.  Max- 
imum use  should  be  made  of  natural  drainage.  The 
installation  of  stormwater  inlets  should  be  delayed 
as  long  as  possible  because  as  soon  as  the  runoff 
enters    the    pipe    system    it    is    carried    rapidly 


downstream  and  may  pose  flood  hazards  in  the 
lower  part  of  the  drainage  basin.  (Kreager-FIRL) 

W77-04653 

STORMWATER    TUNNEL    CUTS    DRAINAGE 

COSTS 

For  primary  bibliographic  entry  see  Field  5D. 

W77 -04654 


FLOOD  DAMAGE  MITIGATION. 

For  primary  bibliographic  entry  see  Field  6F. 

W77-04724 

QUANTITY    ASPECTS    OF    URBAN    STORM- 
WATER  RUNOFF,  . 

Espey,  Huston,  and  Associates,  Inc.,  Austin,  Tex. 

W.  H.  Espey,  and  D.  E.  Winslow. 

In:   Short  Course   Proceedings:   Applications  of 

Stormwater  Management  Models,  August  19-23, 

1974     Amherst,    Massachusetts,    University    of 

Massachusetts,  Amherst,  p  83-137.  13  fig,  7  tab,  73 

ref. 

Descriptors.     'Analytical    techniques,    'Runoff, 
'Urban  runoff,  'Peak  discharge,  'Storm  runoff, 
Storm  water,  Design,  Drainage  systems. 
Identifiers:  Peak  storm  flow. 

Consideration  must  be  given  in  designing  drainage 
facilities  to  the  required  design  to  storm  rainfall, 
the  rainfall-runoff  relationships  as  affected  by  the 
surface,    and    geometric    characteristics    of    the 
watershed.  The  system  must  adequately  dispose  of 
all  surface  runoff  from  the  design  storm  without 
serious  damage  to  physical  facilities  or  serious  in- 
terruption of  normal  traffic.  Runoff  from  storm 
exceeding  the  design  storm  must  be  disposed  of 
with  minimum  damage  to  physical  facilities  and 
traffice  interruption.  The  sytem  must  have  max- 
imum reliability  of  operation.  The  concept  of  ram- 
fall  excess,  methods  for  determining  rainfall  ex- 
cess, overland  flow  analysis,  runoff  hydrographs, 
urban  drainage  systems,  open  channel  flow,  and 
method   of  routing  are   discussed.   Many  urban 
design  techniques  consist  of  a  combination  of  em- 
pirical, statistical,  and  theoretical  methods.  Urban 
hydrology    literature    is    categorized    as    empiri- 
cal/statistical formulas,  flood  frequency  analysis, 
and  simulation  methods,  empirical  formulas  are 
generally    based    on    some   form    of   hydrologic 
hypothesis;  resulting  relationships  are  developed 
by  empirical  derivation  of  equations  and/or  coeffi- 
cients.   Flood    frequency    equations    have    been 
developed  which  predict  the  peak  flow  for  urban 
basins  for  selected  recurrence  intervals.  Simula- 
tion methods  generally  attempt  to  describe  in  a 
somewhat  analytical  fashion  the  various  physical 
processes  involved  in  the  generation  of  runoff. 
(See  also  W77-04730D)  (Snyder-FIRL) 
W77 -04732 

QUALITY  ASPECTS  OF  URBAN  STORM- 
WATER RUNOFF, 

Water  Resources  Engineers,  Inc.,  Walnut  CreeK, 

Calif. 

For  primary  bibliographic  entry  see  Field  3B. 

W77-04733 

THE  METHOD  OF  CALCULATING  WATER- 
ABSORBING  FOREST  BELT  UNDER  TROPI- 
CAL CONDITIONS  OF  CUBA,  (IN  RUSSIAN), 

Vsesoyuznyi     Nauchno-Issledovatelskii     Institut 

Lesovodstva  i  Mekhanizatsii  Lesnogo  Khozyaist- 

va,Pushkino(USSR). 

V.  A.  Mel'chanov ,  and  H.  Erero. 

Lesovedenie  6,  p  74-79,  1975. 

Descriptors:  Absorption,  'Forests,  Methodology, 
Rivers    'Tropical  areas,  Grasses,  Shrubs,  Tobac- 
co Oranges,  Pine  trees,  'Deciduous  forests. 
Identifiers:  *Cuba(San  Diego  River),  Yucca. 


A  formula  for  calculating  the  width  of  < 
sorbing  forest  belts  along  the  San  Diegc 
suggested.  Forests  stands  for  recommend 
lower  1/3  of  slopes  for  the  complete  ab*o 
surface  flow  waters  (Grass,  shrubs, 
orange  groves,  pasture  land,  yucca  pin 
deciduous  forests  and  mangoes  are  ment 
Copyright  1976,  Biological  Abstracts,  Inc 
W77-04747 

DRAINAGE  TO  A  WATER  TABLE  AN 
BY  THE  GREEN-AMPT  APPROACH, 

Agricultural      Research      Council,      C 
(England).  Unit  of  Soil  Physics. 
For  primary  bibliographic  entry  see  Field 
W77 -04762 

CHANGES  UM  FOREST  STRUCTURES 
EMMENTAL  EXPRESSED  IN  TH1 
COUNT  AND  DISTRIBUTION  AND  TH 
BLE  LONG-TERM  DETERIORATI 
WATER  UTU-IZATION,  (IN  GERMAN 
Swiss  Forest  Research  Inst.,  Birmensdoi 
A.  Kurth. 

Eidg  Anst  Forstl  Versuchswes  Mitt  51( 
146,  1975. 

Descriptors:  'Forests,  'Climates,  *Wa 

tion,  Distribution,  Trees,  Conservatioi 

tion. 

Identifiers.  'Switzerland(Emmental). 

The  ecology,  climate  and  vegetation  c 
mental  (Switzerland)  and  the  surroui 
lend  themselves  well  to  the  selection 
which  trees  of  all  ages  and  developme 
occur  in  a  2000-5000  m2  area.  Suitabl« 
by  local  farmers  every  8  yr  are  sufficier 
taining  this  state  in  which  significantly 
than  large  trees  are  present.  Despite  this 
of  the  upper  Emmental  contains  proj 
tained  selective  forests,  20%  is  somei 
lively  maintained  and  50%  is  not  care 
situation  may  lead  to  the  eventual  disinl 
the  protective  function  of  the  forest  fo 
table  of  the  area.-Copyright  1976,  Bio 
stracts,  Inc. 
W77-04778 

SUMMARY,    PHASE    1    -    ARIZOf 

WATER   PLAN:   INVENTORY   OF  I 

AND  USES. 

Arizona  Water  Commission,  Phoenix. 

For  primary  bibliographic  entry  see  Fie 

W77-04782 


BIG  THOMPSON  CANYON  FLASH 
JULY  30-AUGUST  1,  1976.  A  REPOI 
ADMINISTRATOR. 

National  Oceanic  and  Atmospheric 

tion,  Rockville,  Md. 

For  primary  bibliographic  entry  see  F» 

W77-04833 


A  SMPLE  DIAGNOSTIC  MODEL  ' 
MINE  THE  FEASHHLITY  OF  SAL1 
TROL  OF  EURASIAN  WATERMILF 

North  Carolina   State   Univ.,  Raleij 

Geosciences. 

For  primary  bibliographic  entry  see  Fi 

W77-04848 


THE  STATE  OF  KANSAS,  STA 
PLAN  STUDIES,  PART  C,  LITTLE 
RIVER  BASIN, 

Kansas  Water  Resources  Board,  Top' 
For  primary  bibliographic  entry  see  F 

W77 -04851 
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STATE    OF    KANSAS,    STATE    WATER 
STUDIES,    PART    B,    KANSAS    LONG 
E  WATER  REQUIREMENTS. 

i  Water  Resources  Board,  Topeka. 
mary  bibliographic  entry  see  Field  6B 

1852 


OF  DELAWARE  NEW  CASTLE  COUN- 
IIVER  BASIN,  WATER  QUALITY 
GEMENT  PLAN.  V 

re  State  Dept.  of  Natural  Resources  and 
i mental  Control,  Dover, 
nary  bibliographic  entry  see  Field  5G 
856 


OF  DELAWARE  SUSSEX  COUNTY 
BASIN,  WATER  QUALITY  MANAGE- 
PLAN. 

re  State  Dept.  of  Natural  Resources  and 

mental  Control,  Dover. 

lary  bibliographic  entry  see  Field  5G. 


CTICUT  RIVER  BASIN  PROGRAM. 
I,  PHASE  I.  WATER  QUALITY  RECON- 
NCE  FOR  THE  CONNECTICUT  RIVER 
MENTAL  STUDY. 

mental  Protection  Agency,  Boston,  Mass., 

lary  bibliographic  entry  see  Field  5G. 


TECT  OF  VERTICAL  SAND  DRAINS 
E  HYDRAULIC  RESISTANCE  OF  A 
KVIOUS  LAYER, 

onal  Water  Supply  Consultants,  Rotter- 

Iherlands). 

ary  bibliographic  entry  see  Field  8D 

n 


TCATION    OF    NESTED    TRD3UTARY 
FN  ANALYSIS  OF  DRAINAGE  BASIN 

iv.  of  New  York  at  Buffalo.  Dept    of 

ly. 

u-y  bibliographic  entry  see  Field  2E. 


O.  SYSTEMS  OF  WATER  ADMINIS- 

nt  of  Economic  and  Social  Affairs  (UN), 
ry  bibliographic  entry  see  Field  6E. 


REALLY    HAPPENING     IN     WEST- 

7  bibliographic  entry  see  Field  6E. 


II    £°^TROL  REGULATIONS; 

LL   FORD    DAM    AND    RESERVOIR, 
X)  RIVER,  TEXAS, 

ngineers,  Washington,  D.C. 

y  bibliographic  entry  see  Field  6F. 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL-Field  4 
Control  Of  Water  On  The  Surface-Group  4A 


Identifiers:  *Administrative  regulations. 

The  Department  of  the  Army  through  the  Corps  of 
Engineers .has  amended  the  regulations  governing 
Uie  use  administration,  and  navigation  of  the  Ohio 
Kiver  the  Mississippi  River  above  Cairo,  Illinois 
and  their  tributaries.  The  regulations  which  deal 
with  use  of  the  navigation  locks  include:  safety 
rules  for  vessels  using  the  locks;  procedures  for 
reporting    navigation    incidents;    the    order    of 
precedence  for  vessels  using  the  locks;  lockage  of 
recreational  crafts;  simultaneous  lockage  of  tows 
with  other  tows  carrying  dangerous  cargoes-  the 
positioning  of  vessels  awaiting  a  lockage  or  access 
through  a  navigable  pass;  a  list  of  signals  to  be 
used  by  vessels  and  by  the  locks;  rules  relating  to 
mooring  at  the  locks  and  outside  of  the  locks-  a 
prohibition  on  the  discharge  of  refuse  into  the 
locks;  the  operation  of  vessels  during  high  water 
and  floods  m  designated  vulnerable  areas-  and  the 
use  of  buoys  at  movable  dams.  The  regulations 
pertaining  to  these  various  factors  are  set  forth 
ICapehart-FlonrfR' 
W77-04927 


EN»™2ULAT10N:  OHI°  RrvER, 

?S£Affi?CAtto',UJNO,s 

ngineers,  Washington   DC 

BUter,  Vol  40,  No  148,  p  32121-24,  July 

I  '.Negation,  'Regulation,  "Locks, 
r,  Mississippi  River,  Boats,  Rivers 
Navigable  rivers,  Ships,  Federal 
,  Adm.rustrative  agencies,  Barges,  Ac- 
fety,  Oil  spills,  Floods,  Buoys,  Struc- 
aulic  structures,  Gates,  Wastes 


AUTOMATIC  WATERING  INSTALLATION 

For  primary  bibliographic  entry  see  Field  3F    ' 
W77-04955 


WATER  RESOURCES  DATA  FOR  COLORADO 
WATER    YEAR    1975  -VOLUME    1.    MISSOURI 

GRVAENRDEABSAsiNARKANSAS  *™  BAfflN'  "» 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  7C 

W77-04975 


DETERMINATION  OF  CHANNEL  CAPACITY 
OF  THE  SACRAMENTO  RIVER  BETWEEN 
ORDBEND  AND  GLENN,  BUTTE  AND  GLENN 
COUNTIES,  CALIFORNIA, 

Geological    Survey,    Menlo    Park,    Calif     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2E 

W77-04977 


DISTRIBUTION  FUNCTIONS  FOR  STATISTICS 
DERIVED   FROM   BIVARIATE  NORMAL   AND 

?,y¥A^ATE     TWOPARAMETER      LOG-NOR- 
MAL POPULATIONS, 

Geological  Survey,  Reston,  Va.  Water  Resources 

For  primary  bibliographic  entry  see  Field  2E 
W77-04978 


PREDICTION     OF     SEDIMENT     YIELDS     IN 
WISCONSIN  STREAMS,  ** 

Geological      Survey,      Madison,      Wis       Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2J 

W77-04991 


DEVELOPING  CRITERIA  TO  CLASSIFY  WILD 
AND  SCENIC  RIVERS, 

Idaho  Univ.,  Moscow.  Dept.  of  Sociology. 
For  primary  bibliographic  entry  see  Field  6B 
W77-04995 


OUTDOOR     RECREATION     IN     WATERSHED 
RESERVES, 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  6B 

W77-04996 


OF        SYNTHETIC        FLOW 


GENERATION 
SEQUENCES, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  2E 

W77-0501 1 


LUJlFTAFEWATER       QUANTITY        MANAGE- 
MENT MODELS, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Environmen- 
tal Engineering. 
D.  P.  Loucks. 

In:  Systems  Approach  to  Water  Management  (Ed 
r-y  AsjV,K-  Biswas),  p  156-218  (Chapter  5),'  Mc- 
Graw-Hill, Inc.,  New  York,  N.Y.,  1976  14  fie  8 
tab,  23  ref.  OWRT-C-1640(No.  3151)(7). 

Descriptors:         'Multiple-purpose         reservoirs, 
Surface       waters,        'Mathematical       models 
Optimization,   'Alternative  planning,   'Regional 
analysis,  'Economic  efficiency,  'Water  manage- 
ment(Applied),  River  basins,  Simulation  analysis 
Linear    programming,    Evaluation,    Investment' 
Cost-benefit       analysis,       Computer       models,' 
Methodology,  Water  supply,  Storage,  Stochastic 
processes,     Equations,     Annual,     Water     yield 
Streamflow,  Probability,  Water  aUocation(Policy)' 
Water  utilization,   Agriculture,   Flow   augmenta- 
tion,   Navigation,    Recreation,    Demand,    Con- 
straints, Seasonal,  Operations  research 
Identifiers:  Cost  minimization,  Benefit  maximiza- 
tion   Damage  reduction,  Static  models,  Dynamic 
models,  Deterministic  models,  Loss,  Cost  effec- 
tiveness,    Hydropower,      Mixed     integer     pro- 
gramming, Separable  programming,  Rule  curves 
•Preliminary  screening. 

Surface  waters  provide  the  major  portion  of  the 
worlds    agricultural,    industrial,    and    domestic 
water  supplies  and  are  the  major  cause  of  flood 
damage.  This  chapter  deals  with  the  quantity  regu- 
lation of  surface  water,  focusing  on  the  definition 
and  evaluation  of  alternatives  for  controlling  the 
allocation  and  distribution  of  surface  water  flows 
Presented  are  screening  models  to  make  prelimina- 
ry estimates  of:  (1)  the  desired  amount  and  relia- 
bility of  various  yields  or  allocations  of  water  to 
each  consumptive  or  nonconsumptive  use   (2)  the 
requirements  for  over-year  as  well  as  within-year 
reservoir  storage  capacity  based  on  the  sequence 
of  historical  or  simulated  flows;  (3)  the  require- 
ments for  structural  flood  control  measures  and 
the  desired  level  of  flood  protection  at  each  poten- 
tial damage  site;  and  (4)  the  reservoir  operating 
rule  curves.  Approximations  are  made  to  render 
the  models  compatible  with  currently  available 
computer  solution  techniques  and  capacities    the 
emphasis  is  on  models  that  can  be  readily  applied 
by  water  resource  planners,  even  in  situations  with 
limited  data  and  computer  capacity.  Optimization 
procedures  include  linear  programming,  separable 
programming  and  mixed  integer  programming,  and 
objective  functions  include  benefit  maximization 

W^-SScoleur386  redUCU°n  ^  "*" 
W77-05013 


ECONOMIC  MODELS, 

Colorado  Univ.,  Boulder.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6A 
W77-05017 


WATER-RESOURCES 


MULTIOBJECTIVE 
PLANNING, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 


RESPONSIBLE  DEVELOPMENT 

REASONABLE  CONSERVATION, 

For  primary  bibliographic  entry  see  Field  6B 
W77-05031 


AND 


NORTH   CAROLINA'S   COASTAL   AREA 
MANAGEMENT  ACT 

RaT\Cn«Una  ,S» te  Dept'   of  Administration, 

Raleigh.  Office  of  Marine  Affairs. 

For  primary  bibliographic  entry  see  Field  6E. 


f. 
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Field  4-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A— Control  Of  Water  On  The  Surface 


INTERIM    CLASSIFICATION    OF    WETLANDS 

AND  AQUATIC   HABITATS  OF  THE  UNITED 

STATES,  _,  „   fsa 

Fish  and  Wildlife  Service,  Washington,  D.  C.  OI- 

fice  of  Biological  Services. 

L.  M.  Cowardin,  V.  Carter,  F.  C.  Golet,  and  E.  T. 

LaRoe. 

March  1976. 1 10  p,  6  fig,  8  tab,  1  ref. 

Descriptors:  'Classification,  *Wetlands,  *Aquatic 
habitats,  'Aquatic  environment,  Freshwater, 
Shallow  water,  Standing  waters,  Terrestial 
habitats,  Wildlife  conservation,  Wildlife  habitats, 
Systematics,  Classification(Biological),  Taxono- 
my, Habitats,  Ecology,  Intertidal  areas,  Estuarine 
environment,  Speciation,  Biological  communities, 
Ecotypes,  Ecosystems,  Vegetation,  Vegetation  ef- 

Identifiers:  Circular  39,  Classification  structure, 
Province,  Ecological  system,  Habitat  class, 
Habitat  order,  Habitat  type. 

Since  the  1954  U.  S.  Fish  and  Wildlife  Service  wet- 
lands inventory,   wetlands  in  the  United   States 
have   undergone    great   natural   and   man-related 
changes.    Consequently,    in     1974    the    Service 
directed  its  Office  of  Biological  Services  to  con- 
duct a  new  and  more  extensive  national  wetlands 
inventory.    Poor    definition    of    classes    and    the 
failure  to  make  ecologically  critical  distinctions, 
such  as  between  fresh  and  subsaline  inland  wet- 
lands, led  to  much  criticism  of  the  Circular  39  or 
Martin  system  of  classification  and  of  the  1954  in- 
ventory   itself.    As    no    satisfactory    alternative 
system  for  national  classification  exists,  the  first 
step  toward  a  new   national  inventory   was  the 
development  of  a  new  classification  system.  Based 
on  the  advice  of  numerous  experts  throughout  the 
country,  this  interim  system  was  compiled.  The 
classification  has  three  primary  objectives:  (1)  to 
group  ecologically  similar  habitats;  (2)  to  furnish 
habitat  units  for  inventory  and  mapping;  and  (3)  to 
provide  uniformity  in  concepts  and  terminology 
throughout  the  U.  S.  The  classification  structure  is 
hierarchical     progressing     from     provinces,     to 
ecological   systems   and   subsystems,   to   habitat 
classes,   subclasses,   and   orders,   and   finally   to 
habitat  type,  a  modification  of  the  order  for  water 
regime  and  chemistry.  This  classification  structure 
is  explained  in  great  detail  textuaUy  and  numerous 
diagrams  and  tables  are  included  to  illustrate  its 
operation.  In  addition  the  correlation  between  the 
new  system,  Circular  39,  and  the  other  common 
regional  and  Canadian  systems  is  demonstrated. 
(Moorhouse-Florida) 
W77-05049 

AREAWIDE  PLANNING  UNDER  THE 
FEDERAL  WATER  POLLUTION  CONTROL 
ACT  AMENDMENTS  OF  1972:  INTERGOVERN- 
MENTAL AND  LAND  USE  IMPLICATIONS, 

For  primary  bibliographic  entry  see  Field  5G. 
W77-05050 

ENVIRONMENTAL  LAW:  FWPCAA  IN- 
TERPRETED TO  SUBJECT  DREDGING 
OPERATION  OF  CORPS  OF  ENGINEERS  TO 
STATE  PERMIT  PROGRAMS. 

For  primary  bibliographic  entry  see  Field  5G. 
W77 -05051 


W77 -05054 

LEGISLATIVE  DEVELOPMENTS-DEEP- 

WATER  PORT  ACT  OF  1974, 
For  primary  bibliographic  entry  see  Field  6E. 
W77-05056 


DROUGHT  RESISTANCE  OF  LARCH  SPECIES 

INTRODUCED   TO   THE   CENTRAL   FOREST- 

STEPPE  REGION,  (IN  RUSSIAN), 

Central  Research  Inst,  of  Forestry,  Genetics  and 

Plant  Breeding,  Voronezh  (USSR). 

A.  V.Lukin. 

Fiziol  Rast.  21(5),  p  1079-1082, 1974. 

Descriptors:  'Drought  resistance,  Forests, 
'Forest  management. 

Identifiers:  'Larch  species,  Larix-decidua,  Larix- 
gmelinii,  Larix-leptolepis,  Larix-polonica,  Larix- 
sibirica,  Larix-sukaczewii,  'USSR. 

The  drought  resistance  of  larch  species  introduced 
to  the  Forest-Steppe  Experimental  Breeding  Sta- 
tion (near  Lipetsk)  (USSR)  was  studied  in  1972. 
The  species  originating  from  the  Soviet  Far  East 
and  East  Asia,  Larix  gmelinii  and  L.  leptolepis, 
suffered  most.  L.  decidua,  L.  polonica,  L.  sibirica 
and  L.  sukaczewii  manifested  the  highest  drought 
resistance.  These  species  are  recommended  for 
man  planting  under  the  conditions  of  the  Central 
Forest-Steppe  region-Copyright  1975,  Biological 
Abstracts,  Inc. 
W77-05098 
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MOV 


Lex- 


HYDROLOGY  AND  WATER  QUALITY  IN  THE 
CENTRAL  KENTUCKY  KARST:  PHASE  I, 

Kentucky  Water  Resources  Research  Inst., 

ington. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04602 


at 


CLEARCUT    AND    POTENTIAL 
INTO  GROUND  WATER, 

Washington     Univ.,     Seattle.     Coll 

Resources. 

For  primary  bibliographic  entry  tee  Field  1 

W77 -04723 


GROUNDWATER   POLLUTION  FROM 
TIC  TILE  FD2LD, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  I 

ing. 

For  primary  bibliographic  entry  »ee  Field 

W77  -04728 


GROUND-WATER  POLLUTION  ASPB 
LAND  DISPOSAL  OF  SEWAGE 
REMOTE  RECREATION  AREAS, 

Forest      Service      (USDA),      Escanaba 

Hiawatha  National  Forest. 

For  primary  bibliographic  entry  see  Field 

W77-04756 


PREDICTION  OF  FUTURE  NITRATE  ( 
TRATIONS  IN  GROUND  WATER, 

Water  Research  Centre,  Marlow  (Englai 

menham  Lab. 

For  primary  bibliographic  entry  see  Field 

W77-04757 


THE    CONTRIBUTION    OF    FERTIL1 
THE  GROUND  WATER  OF  LONG  ISL, 

Suffolk  County  Dept.  of  Environments 

Hauppauge,  N.  Y.  Fresh  Water  Resot 

tion. 

For  primary  bibliographic  entry  see  Fiek 

W77 -04758 


DESIGN  AND  OPTIMIZATION  OF  ( 
WATER  MONITORING  NETWORKS  1 
LUTION  STUDIES, 

Minnesota  Univ.,  Minneapolis.  Dept.  a 

and  Geophysics. 

For  primary  bibliographic  entry  see  Fiel 

W77-04759 


INFILTRATION    OF    WATER    ON    A    CATTLE 

FEEDLOT 

Agricultural   Research   Service,   Lincoln,   Nebr. 

North  Central  Region. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04626 

POLLUTED  GROUNDWATER:  A  REVD2W  OF 
THE  SIGND7ICANT  LITERATURE, 

California   Univ.,    Berkeley.   Dept.   of  Civil  En- 
gineering. . 
For  primary  bibliographic  entry  see  Field  5B. 

W77-04631 

LAND  APPLICATION  OF  WASTEWATER:  THE 
FATE  OF  VmUSES,  BACTERIA  AND  HEAVY 
METALS  AT  A  RAPID  INFILTRATION  SITE, 

Army     Medical     Bioengineering    Research    and 

Development  Lab.,  Fort  Detrick,  Md. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-04647 


MONITORING    CYCLIC    FLUCTUA1 
GROUND-WATER  QUALITY, 

Ohio  State  Univ.,  Columbus.  Dept.  fl 

and  Mineralogy. 

For  primary  bibliographic  entry  see  Fiel 

W77-04760 


SUMMARY,     PHASE     1     -     ARIZON 

WATER   PLAN:    INVENTORY   OF  R 

AND  USES. 

Arizona  Water  Commission,  Phoenix. 

For  primary  bibliographic  entry  see  Fiel 

W77-04782 


THE  STATE  OF  KANSAS,  STAT1 
PLAN  STUDFES,  PART  C,  LITTLE  t 
RIVER  BASIN, 

Kansas  Water  Resources  Board,  Topek 
For  primary  bibliographic  entry  see  Fie 
W77-04851 


DEVELOPMENTS  IN  WATER  QUALITY  AND 
LAND  USE  PLANNING:  PROBLEMS  IN  THE 
APPLICATION  OF  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  AMENDMENTS 
OF  1972, 

American  Bar  Association,  Washington,  D.  C.  Ad- 
visory Commission  on  Housing  and  Urban 
Growth.  . 

For  primary  bibliographic  entry  see  Field  5G. 
W77-05052 

SELECTED  ENVIRONMENTAL  LAW  ASPECTS 
OF  THE  GARRISON  DIVERSION  PROJECT, 

For  primary  biWmgraphic  entry  see  Field  6E. 


HYDROMINERAL  DEPOSITS  AT  VOLVIC,  (IN 
FRENCH), 

For  primary  bibliographic  entry  see  Field  2K. 
W77-04656 

SUBSURFACE    APPLICATION    SOLVES   COM- 
MUNITY'S SLUDGE  DISPOSAL  PROBLEM. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-04707 


SURVIVAL     OF     COLD70RM     BACTERIA     IN 
SEWAGE   SLUDGE   APPLIED   TO    A   FOREST 


ANALYTICAL  STUDY  OF  THE  C 
AQUIFER  IN  CROSBY  COUNTY,  TE 

Texas  Water  Development  Board,  Aus 
A.  W.  Wyatt,  A.  E.  Bell,  and  S.  Morris( 
Report  No.  209,  September  1976.  69  p. 
tab.,  65  ref. 

Descriptors:  'Aquifers,  'Groundwal 
supply,  'Projections,  Aquifer  cha 
Water  storage,  Pumping,  Water  we 
'Recharge,  Irrigation  water,  Water 
Overdraft,  Groundwater  reservoir 
recharge,  Groundwater  resources,  C 
basins. 
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[iers:  'Ogallala  aquifer(Texas),  Well  yields, 
f  County(Texas). 

jsby  County,  Texas,  groundwater  in  the 
la  aquifer  declining  at  ten  times  the  natural 
ge  rate  prompted  a  study  to  estimate  the 
t  of  water  in  storage,  to  project  depletion  of 
iter  by  decades  through  2020,  and  to  per- 
local  users  of  the  water  to  institute  timely 
vation  measures.  The  report  contains  esti- 
of  pumpage,  pumping  lifts,  and  other  data 
to    current    and    future    municipal    and 
tural  water  use  in  the  county.  No  attempt  is 
however,  to  project  the  amount  of  water  in 
round   storage   which   may   ultimately   be 
rable.   Geological   characteristics,   storage 
ies,  saturated  thickness,  volume  of  water 
*e,  and  recharge  and  irrigation  return  flows 
nmanzed.  Illustrations  guide  landowners 
ter  users  as  to:  (1)  how  much  water  is  in 
under  any  given  tract  of  land;  (2)  what  can 
to  weU  yields  if  the  saturated  thickness 
bes;  (3)  estimates  of  current  pumping  lifts 
at  they  are  expected  to  be  in  the  future  with 
Bd  energy  costs;  and  (4)  the  results  of  all- 
servation  efforts.  Projections  are  based  on 
lrologic  data,  the  depletion  of  saturated 
»s,  calculated  volume  of  water  in  storage, 
ed  pumpage  and  pumping  lifts,  and  well- 
timates.  (Auen-Wisconsin) 
366 


IIC  LEACHATE  THREATENS  GROUND- 
1  QUALITY, 

oa  Univ.,   Norman.   Dept.   of  Civil   En- 

g  and  Environmental  Science. 

lary  bibliographic  entry  see  Field  5B 

170 


a  PUMPING  REGIMES  IN  AN  UNCON- 
:OASTAL  AQUIFER, 

tent     of     the     Environment,      Reading 

1).  Central  Water  Planning  Unit. 

itbrown. 

rf  Hydrology,  Vol  31,  No  3/4,  p  271-280 

:r  1976.  4  fig,  1  tab,  2  ref,  1  append. 

ors:  'Pumping,  'Coasts,  'Water  table 
Mathematical  models,  'Water  manage- 

phed),      Water      wells,      Groundwater 

s,  Water  resources  development,  Storage 
Equations,     Aquifer     characteristics 

iter  intrusion. 

's:  Cyclic  storage. 

lalytical  models,  containing  a  manageable 
)f  parameters,  can  be  set  up  to  describe 
le  in  groundwater  storage  associated  with 
g  development  of  an  unconfined  aquifer, 
se  of  a  coastal  aquifer  at  a  higher  level  of 
lent,  abstraction  (especially  durin  the 
(«nod)  must  increaseingly  take  place  at 
Jte  from  the  coast.  Such  sites  are  termed 
tes,  and  their  use  avoids  the  problems  of 
roachment.  The  precise  way  in  which,  at 
Ti^DnUally  cyclic  conditions,  the  abstrac- 
be  moved  away  from  sites  close  to  the 
arguis  (termed  leakage  sites)  as  optimum 
ent  approaches  can  also  be  investigated 
i  models.  (Visocky-ISWS) 


"ECT  OF  VERTICAL   SAND   DRAINS 
HYDRAULIC    RESISTANCE    OF    A 
IVIOUS  LAYER, 

nal  Water  Supply  Consultants,  Rotter- 

lerlands). 

ry  bibliographic  entry  see  Field  8D. 


ATTVE        EVALUATION        OF        A 
FOR  ESTIMATING  RECHARGE  TO 
HIT  BASINS  OF  NEVADA, 
nrv-,  Reno.  Center  for  Water  Resources 


For  primary  bibliographic  entry  see  Field  2F. 

W77-04878 


™S™ICAL  STUDY  OF  CONFFNED-UN- 
X2^SN?"!  AQUD7ERS  INCLUDING  EFFECTS 
OF  DELAYED  YIELD  AND  LEAKAGE, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  2F 
W77-04882 


INJECTION/EXTRACTION  WELL  SYSTEM-A 
UNIQUE  SEAWATER  BARRIER,       a*S,tM    A 

Brown  and  Caldwell,  Pasadena  Calif 
N.  T.  Sheahan. 

Ground  Water,  Vol.  15,  No.  1,  p  32-50,  January- 
February  1977.  12  fig,  10  ref. 

Descriptors:  'Saline  water  intrusion,  'Injection 
wells,  'Groundwater  barriers,  'California,  Wells 
Water  wells,  Groundwater  recharge,  Aquifers' 
Sea  water,  Salinity,  Irrigation,  Waste  water 
disposal,  Artificial  recharge,  Groundwater 
Hydrology. 

Identifiers:  'Palo  Alto(Calif),  'San  Francisco 
Bay(Calif). 

A  multiple-aquifer  system  in  the  bayfront  area  of 
Falo  Alto,  California,  is  being  intruded  with  sea- 
water  from  San  Francisco  Bay.  In  order  to  combat 
this  potential  degradation  of  the  groundwater  sup- 
plies in  the  area,  a  sea  water  intursion  barrier  is 
being  constructed,  consisting  of  a  series  of  injec- 
tion wells  used  to  inject  2.0  million  gallons  per  day 
(7-6  million  liters  per  day)  of  reclaimed  wastewater 
into  a  shallow  aquifer.  The  injected  water  is  sub- 
sequently removed  by  a  similar  system  of  extrac- 
tion wells  to  avoid  any  possible  degradation  of  the 
water  supply  aquifers  from  this  source  and  to 
allow  reuse  of  the  reclaimed  wastewater.  The  in- 
vestigation phase   included  test  drilling    aquifer 
testing     and   injection   testing   to   determine   the 
ieasibihty  of  the  injection/extraction  (I/E)  con- 
cept The  number,  spacing,  and  location  of  I/E 
doublets  were  optimized  by  using  a  digital  com- 
puter model.  The  double-cased,  double-screened 
wells  were  constructed,  using  corrosion-resistant 
materials,  and  the  wells  were  designed  for  ease  of 
routine  maintenance.  In  operation,  injection  and 
extraction  will  be  computer  controlled  by  sensing 
piezometric  levels  in  a  series  of  monitor  wells. 
Water  pumped  from  the  extraction  wells  will  be 
sold  for  industrial  and  agricultural  purposes.  The 
I/E  well  system  has  been  approved  for  Federal  and 
State  grand  funding.  (Sims-ISWS) 
W77-04888 


IMPROVING  THE  SANITARY  PROTECTION 
OF  GROUND  WATER  IN  SEVERELY  FOLDED 
FRACTURED,  AND  CREVICED  LIMESTONE     ' 

Agricultural  Research  Service,  Beltsville,  Md.    ' 
For  primary  bibliographic  entry  see  Field  5 B 
W77-04890 


LAND  AND  WATER  USE  IMPACTS  ON 
GROUND-WATER  QUALITY  IN  LAS  VEGAS 
VALLEY, 

Office  of  Radiation  Programs.  Las  Vegas,  Nev. 
For  primary  bibliographic  entry  see  Field  5 B 
W77-04891 


MAPS  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  CONCHO,  ST.  JOHNS,  AND 
WHITE  MOUNTAINS  AREAS,  APACHE  AND 
NAVAJO  COUNTD2S,  ARIZONA--I975, 

Geological      Survey,      Tucson,      Ariz'.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C 

W77-04971 


WATER  USE  IN  MISSISSIPPI,  1975, 

Geological      Survey,      Jackson,      Miss.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 


W77-04972 


WATER  RESOURCES  DATA  FOR  COLORADO 
WATER  YEAR  1975-VOLUME  1.  MISSOURI 
RIVER  BASIN,  ARKANSAS  RIVER  BASIN,  RIO 
GRANDE  BASIN. 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  7C 

W77-04975 


SALINE  WATER  IN  THE  LITTLE  ARKANSAS 
RIVER  BASIN  AREA,  SOUTH-CENTRAL  KAN- 
a  AS, 

Geological     Survey,     Lawrence,     Kans.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B 

W77-04979 


WATER  LEVELS  IN  ARTESIAN  AND  NONAR- 
TESIAN  AQUIFERS  OF  FLORIDA,  1973-74 
Geological     Survey,     Tallahassee,     Fla.     Water 
Resources  Div. 
H.  G.  Healy. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-262  471 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche' 
Water-Resources  Investigations  76-101,  October 
1976.  115  p,  54  fig,  1  tab. 

Descriptors:  'Florida,  'Groundwater  'Water 
level  fluctuations,  'Aquifers,  'Observation  wells 
Hydrographs,  Hydrologic  data. 

Based  on  measurements  of  water  level  in  675  wells 
selected  from  a  network  of  about  1 ,300  observa- 
tion wells,  ground-water  levels  during  May  1973  - 
May  1974  declined  from  2  to  4  feet  in  the  Floridan 
aquifer  through  most  of  north  and  central  peninsu- 
lar Florida.  Hydrographs  of  55  wells  show  the 
downward  trends  of  ground-water  levels  con- 
tinued in  several  areas  of  heavy  pumping,  the  most 
notable  area  being  in  west-central  Polk  County 
where  declines  ranged  from  18  to  nearly  28  feet  In 
northwest  Florida,  declines  ranged  from  less  than 
1  foot  to  2  feet  in  the  sand-and-gravel  aquifer  In 
the  southeastern  coastal  part  of  the  State  levels 
rose  1  to  2  feet.  (Woodard-USGS) 
W77-04985 


LAND  SUBSIDENCE  IN  THE  SANTA  CLARA 
VALLEY,  CALIFORNIA, 

Geological    Survey,    Sacramento,    Calif     Water 
Resources  Div. 
J.  F.  Poland. 

In:  Land  Subsidence  in  California;  Second  Inter- 
national Symposium  on  Land  Subsidence  held  in 
Anaheim,  California,  A-l  -  A-9,  December  1976  6 
fig,  6  ref. 

Descriptors:    'Land    subsidence,    'Compaction 
'Groundwater,  'Withdrawal,  'Aquifers' 

Aquitards,  'California,  Groundwater  recharee' 
Imported  water.  ' 

Identifiers:  'Santa  Clara  Valley(Calif). 

In  California,  withdrawal  of  ground  water  from 
the  Santa  Clara  Valley  (North)  increased  nearly 
fourfold  from  1915-20  to  1960-65,  to  228  million 
cubic  meters.  The  artesian  head  which  in  1915 
was  at  or  above  land  surface  from  San  Francisco 
Bay  to  San  Jose,  declined  about  58  m  by  1966 
Periodic  releveling  of  bench  marks  shows  that  land 
subsidence  began  about  1918;  by  1969,  downtown 
San  Jose  had  settled  4  m,  and  marsh  lands  near  the 
Bay  had  sunk  as  much  as  2.4  m.  The  subsidence 
created  major  problems  in  levee  construction  to 
restrain  Bay  waters  and  in  repair  of  well  casings 
ruptured  by  compaction.  The  local  ground-water 
supply  has  been  augmented  by  salvage  of  flood 
waters  from  local  streams  and  by  water  importa- 
tion. Surface-water  imports  to  Santa  Clara  County 
increased  from  37  million  cubic  meters  in  1964-65 
to  183  million  cubic  pumping,  the  artesian  head  in 
an  index  well  recovered  31  m  from  1967  to  1975 
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Records  of  compaction  of  the  confined-aquifer 
system  have  been  obtained  from  two  deep  exten- 
someters  since  1961.  In  San  Jose,  the  rate  of  com- 
paction decreased  from  30  cm  per  year  in  1361  to 
0.3  cm  in  1973,  proving  that  subsidence  at  that  site 
had  been  stopped  by  the  artesian-head  recovery. 
(Woodard-USGS) 
W77-04992 

LAND  SUBSIDENCE  IN  THE  SAN  JOAQUIN 
VALLEY,  CALIFORNIA, 

Geological    Survey,    Sacramento,    Calif.    Water 
Resources  Div. 
B.  E.  Lofgren. 

In:  Land  Subsidence  in  California;  Second  Inter- 
national Symposium  on  Land  Subsidence  held  in 
Anaheim,  California,  G-l  -  G-20,  HI  -  H2, 
December  1976.  15  fig,  21  ref. 

Descriptors:    "Land    subsidence,    "Compaction, 
•Aquifers,    "Withdrawal,    "California,    Ground- 
water, Oil,  Aquitards,  Geologic  mapping,  Irriga- 
tion, Groundwater  recharge,  Imported  water. 
Identifiers:  *San  Joaquin  Valley(Calif). 

Four  types  of  man-induced  subsidence  occur  in 
San  Joaquin  Valley,  Calif.  In  decending  order  of 
areal  extent  these  causes  are:  (1)  ground-water 
overdraft,  (2)  hy drocompaction ,  (3)  oxidation  of 
organic  soils,  and  (4)  oil-  and  gas-field  withdrawal. 
Roughly  half  the  entire  valley,  representing  13,500 
sq  km  of  productive  farmland,  has  subsided  due  to 
ground-water  pumping.  Maximum  subsidence  ex- 
ceeds 8.84  m.  Widespread  pumping  from  40,000  ir- 
rigation wells,  equaling  one-quarter  of  all  ground 
water  pumped  for  irrigation  in  the  country,  caused 
this  subsidence.  Large  imports  of  surface  water 
from  three  major  aqueducts  have  reduced  the 
pumping.  Subsidence  has  stopped  in  much  of  the 
valley.  About  650  sq  km  of  irrigable  land  is  af- 
fected by  hy  drocompaction,  and  subsidence 
ranges  from  1-5  m.  Up  to  0.6  m  of  subsidence  mea- 
sured over  oil  and  gas  fields  in  the  ranges  from  1-5 
m.  Up  to  0.6  m  of  subsidence  measured  over  oil 
and  gas  fields  in  the  southern  part  of  the  valley  is 
due  to  fluid  withdrawals;  however,  the  production 
of  most  of  the  fields  was  waning  before  leveling 
controls  were  established  to  measure  subsidence. 
(Woodard-USGS) 
W77-04993 

NITROGEN  AND  METAL  CONTAMINATION 
OF  NATURAL  WATERS  FROM  SEWAGE 
SLUDGE  DISPOSAL  ON  LAND, 

Purdue  Univ.,  Lafayette,  Ind.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05002 

METHODOLOGY  AND  CRITERIA  FOR  SITING 
ENERGY  PLANTS  IN  H>AHO, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-05006 


GROUND-WATER  MODELS, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W77-05012 

FLORIDA     WATER     AND     RELATED     LAND 
RESOURCES  KTSSIMMEE-EVERGLADES 

AREA, 

Florida  Dept.  of  Natural  Resources,  Tallahassee. 

H.  Shields. 

1974.  180  p,  64  fig,  51  tab. 

Descriptors:    "Florida,    "Water    table    aquifers, 
•Groundwater,  "Watersheds(Basins), 

•Hydrology,  Aquifers,  Water  supply,  Water  table, 
Zone  of  saturation,  Water  levels,  Recharge,  Natu- 


ral recharge,  Surfaces,  Groundwater  basins, 
Groundwater  availability,  Water  sources,  Water 
storage,  Surface  water  availability,  Water  distribu- 
tion(Applied),  Water  utilization,  Aquifer  charac- 
teristics, Large  watersheds,  Water  law.  Water  pol- 
icy, Drainage  programs,  Flood  control. 
Identifiers:  "Kissimmee-Everglades  Area(Fla). 

Information  is  provided  on  the  Kissimmee-Ever- 
glades region,  its  ground  water  hydrology,  surface 
water  resources,  water  use,  and  water-related  pro- 
jects. The  area  is  bounded  by  the  Highlands  Ridge 
on  the  northwest,  the  Atlantic  Coast  Ridge  on  the 
east,  and  the  Coastal  Marsh  on  the  south.  Ground- 
water is  an  abundant  resource  in  the  area  as  both 
artesian  and  non-artesian  aquifers,  consisting  of 
numerous  water  bearing  formations,  underUe  the 
regions.   The    Floridan   aquifer   is   the   principal 
source   of  groundwater  in   the   north   while   the 
highly    permeable    Biscayne   aquifer   serves    the 
lower  east  coast.  Groundwater  supplies  in  each  of 
the  area's  five   watersheds  are  examined  on   a 
county  by  county  basis.  Abundant  rainfall  yields 
vast  quantities  of  fresh  surface  water  which  is 
stored  in  Lake  Okeechobee,  numerous  lakes  in  the 
Kissimmee  River  Basin,  and  in  the  Conservation 
Areas.  A  water  budget  investigation  of  surface 
water  in  each  watershed  is  reported  showing  all 
water  entering,  stored  in,  and  leaving  each  area  in 
a  set  time  period.  A  quantitative  study  of  present 
and  projected  water  use  is  included.  A  survey  of 
all  federal,  state  and  local  water  related  projects  is 
provided.  Extensive  use  of  diagrams,  graphs,  and 
tables  is  made  throughout  the  study  and  bibliogra- 
phies    are     included     following     each     section. 
(Moorhouse-Florida) 
W77-05048 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


EFFECTS    OF    AGRICULTURAL    LAND    USES 
ON  RUNOFF  QUALITY. 

Tennessee  Univ.,  KnoxvUle.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04612 


EVAPOTRANSPIRATION -SOME         GROWTH 

AREAS,  ,    ,  . 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2D. 

W77-04777 


CHANGES  IN  THE  WATER  BALANCE  WITH 
LAND  MODIFICATION  IN  SOUTHERN  AUS- 
TRALIA, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Plant 
Industry. 
F.  X.  Dunin. 

In:  Watershed  Management  on  Range  and  Forest 
Lands  Proceedings  of  the  Fifth  Workshop  of  the 
U  S  /Australia  Rangelands  Panel,  Boise,  Idaho, 
June  15-22,  1975,  p  157-163,  March  1976.  1  fig,  3 
tab,  36  ref. 

Descriptors:  "Water  balance,  "Land  management, 
"Erosion,  "Soil-water-plant         relationships, 

"Australia,  "Land  clearing,  "Watershed  manage- 
ment, Irrigation  effects,  Saline  water  intrusion, 
Overland  flow,  Soil  water,  Soil  erosion,  Damages, 
"Land  use. 

Hydrologic  disturbance  due  to  land  modification 
in  southern  Australia,  especially  in  agricultural, 
mountainous  and  forested  catchments,  is  studied 
and  interpreted.  Loss  of  topsoil  caused  reduction 
of  agricultural  productivity.  Irrigation  practices  in- 
creased slinity  of  the  Murray  River,  Australia's 
largest,    and    resulted    in    major    water    supply 


problems  in  downstream  areas  C 
salinization  of  nonirrigated  land  has  t 
cially  damaging  to  agricultural  prod 
western  Australia.  The  most  significant 
effects  were  due  to  removal  of  trees  ii 
tion  with  grazing.  Damage  has  b 
pronounced  in  semi-arid  to  sub-humii 
ments,  where  degeneration  has  involve* 
sion  and  salting.  Early  grazing  managen 
regions  changed  overland  water  flow  pi 
thereby,  plant  communities.  In  areas  < 
fertility  and  erratic  rainfall,  lands 
changed  by  sequential  development 
areas,  soil  detachment  and  crusting,  f< 
reduced  infiltraton  and  increased  ovei 
Problems  in  mountain  regions  with  reg 
snowfall  and  in  rainfed  forested 
discussed.  (Jahns-Arizona) 
W77-04779 


LAND  SURFACE  MODD7ICATIO 
THEIR  EFFECTS  ON  RANGE  ANI 
WATERSHEDS, 

Agricultural  Research  Service,  Sidney, 
For  primary  bibliographic  entry  see  Fie 
W77 -04780 

TABLES  OF  GEOMETRY  FOR  L 
DARD  ROADS  FOR  WATERSHED 
MENT  CONSIDERATIONS,  SLOPE 
AND  END  AREAS, 

Forest  Service  (USDA),  Ogden,  Utah, 
tain  Forest  and  Range  Experiment  Stat 
For  primary  bibliographic  entry  see  Fi« 
W77-04831 


THE    MANAGEMENT    OF    URBAN 
RESOURCES, 

New  York  Sea  Grant  Inst,  Albany. 
For  primary  bibliographic  entry  see  Fi( 
W77-04845 

LAKE  ONTARIO  ATLAS:  LAND  USI 

New  York  Sea  Grant  Inst.,  Albany. 
For  primary  bibliographic  entry  see  Fi 
W77-04846 


LAND  AND  WATER  USE  IM1 
GROUND-WATER  QUALITY  IN  I 
VALLEY, 

Office  of  Radiation  Programs.  Las  Ve, 
For  primary  bibliographic  entry  see  Fi 
W77-04891 


EFFECTS  OF  ENERGY-RELATED 
ON  THE  ATLANTIC  CONTINENTA 

Brookhaven  National  Lab.,  Upton,  N 
For  primary  bibliographic  entry  see  F: 
W77-04934 


EFFECTS  OF  OFF-ROAD  VEHIC1 
THE  HYDROLOGY  AND  LANE 
ARID  ENVIRONMENTS  IN  CEN 
SOUTHERN  CALIFORNIA, 

Geological    Survey,    Menlo    Park, 

Resources  Div. 

C.  T.  Snyder,  D.  G.  Frickel,  R.  F.  Ha< 

F.  Miller. 

Available  from  the  National  Techn 

tion  Service,  Springfield,  VA  22161  a 

Price  codes:  A04  in  paper  copy,  A01  i 

Water-Resources  Investigations  76-9 

1976.  45  p,  1 1  fig,  5  tab,  6  ref. 

Descriptors:    "Accelerated   erosion, 
•Recreation,    "Erosion   rates,    Rain 
Sediment  yield,  Environmental  effe< 
tion,  California. 
Identifiers:  'Motorcycle  hill-climbin| 
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sly  separated  sites  in  California  used  for 
le  hill-climbing  were  studied  to  evaluate 
:t  on  the  landscape  and  hydrology.  At 
Hills  in  central  California,  an  area  for- 
!d  by  motorcycles  together  with  an  ad- 
used  area  were  monitored  from  1971  to 
servations  in  both  areas  included  mea- 
i  of  precipitation,  runoff,  soil  moisture, 
tensity,  plant  cover,  and  erosion  surveys! 
ipring  Canyon  in  souther  California  ero- 
neasured  on  a  site  that  is  currently  being 
notorcycle  hill-climbing.  At  the  Panoche 
the  area  used  by  motorcycles  produced 
it  times  as  nuch  runoff  as  the  unused 
larly,  sediment  yield  from  the  used  areas 
ibic  meters/sq  km,  while  the  quantity  of 
from  the  unused  area  was  not  measura- 
indard  methods.  At  the  Dove  Spring 
ite,  which  is  still  being  used  for  hill- 
irosion  surveys  show  that  degradation  in 
cen  as  much  as  0.3  m  in  the  period  1973- 
ction  of  soils  and  reduction  of  permea- 
ars  to  be  the  most  serious  hydrologic 
motorcycle  use  at  Panoche  Hills.  In- 
ilk  density  of  soils  reduces  depth  of 
jenetration  which   deprives   plants   of 
eeded  for  growth.  (Woodard-USGS) 


r-CONTROL  METHODS  m  URBAN 
MENT:  SOME  EXAMPLES  AND  IM- 

NS, 

Survey,  Reston,  Va.  Water  Resources 

I  bibliographic  entry  see  Field  4D. 


ershed  Protection 


fLATION, 

bibliographic  entry  see  Field  2E. 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL-Field  4 

Watershed  Protection— Group  4D 


"ION      AND      STREAMFLOW       IN 
D  FOREST  LANDS, 

ntain  Forest  and  Range  Experiment 

ipe,  Ariz. 

bibliographic  entry  see  Field  2G. 


ER  MOVEMENT:   INFILTRATION 
UTION,      AND      GROUNDWATER 

dth  Scientific  and  Industrial  Research 
.Canberra  (Australia).  Div.  of  En- 
Mechanics, 
bibliographic  entry  see  Field  2G. 


MSPKATION-SOME         GROWTH 

•,  Nathan  (Australia).  School  of  Aus- 

mmental  Studies. 

"bliographic  entry  see  Field  2D. 


N  THE  WATER  BALANCE  WITH 
fflCATION   IN   SOUTHERN   AUS- 

th  Scientific  and  Industrial  Research 
Canberra  (Australia).  Div.  of  Plant 

ibliographic  entry  see  Field  4C. 


In.  Watershed  Management  on  Range  and  Forest 
ttqIa'  Pyoc,eedin8S  of  the  Fifth  Workshop  of  the 
U.S./Austraha  Rangelands  Panel,  Boise,  Idaho 
June  15-22,  1975,  p  165-174,  March  1976.  4  fig  54 

Descriptors:  *Water  yield  improvement,  'Erosion 
control,  'Watershed  management,  'Range 
management,  'Forest  watersheds,  Rainfall-runoff 
relationships,  Surface  runoff,  Snowmelt  Soil 
f^v  Terra?m8.  Contour  farming,  'Montana, 
Fertilization,  Land  reclamation,  Chiselling 
Identifiers:  Level  bench  terracing,  Gully  plugs, 

Land  surface  modifications  can  reduce  runoff  and 
erosion  and  increase  soil  water  and  subsequent 
forage  production,  especially  on  arid  and  semiarid 
rangelands.   Such   treatments   usually   cause   im- 
poundment or  retention  of  rainfall  and  snowmelt 
with  an  increased  soil  permeability  when  treat- 
ment is  mechanical.  Reduced  surface  runoff  al- 
lows more  precipitation  to  enter  the  soil,  increas- 
ing  evapotranspiration   and    sometimes   ground- 
water supplies.  Modification  treatments  discussed 
include  level  bench  terracing,  contour  furrowing 
pitting,  use  of  gully  plugs,  ripping  and  chiselling 
and  contour  trenching.  Level  bench  terracing  is  I 
severe  and  expensive  modification  of  rangeland 
using  long,  flat  terraces  diked  at  the  ends  and  front 
to  provide  water  storage  capacity.  Contour  fur- 
rowing provides  rainfall  and  snowmelt  runoff  re- 
tention   improved  infiltration  and  snowtrappine- 
other  benefits  are  described.  Pitting  is  simple  to 
apply,  with  benefits  similar  to  those  of  contour 
furrowing.  Fertilization  may  be  used  with  such 
treatments  to  take  advantage  of  greater  soil  water 
and  to  increase  water  extraction  by  stimulating 
root  growth.  Also  discussed  are  the  uses  of  modifi- 
cation treatments  with  respect  to  land  reclamation 
problems  in  Montana.  (Jahns-Arizona) 
W77-04780 


ARID     ENVIRONMENTS     DM    CENTRAL     AND 
SOUTHERN  CALD70RNIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4C 

W77-04980 


TABLES    OF    GEOMETRY    FOR    LOW-STAN- 
EriSE  ^ADS   F°R   WATERSHED   MANAGE- 
MENT CONSIDERATIONS,  SLOPE  STAKING 
AND  END  AREAS,  «ivino, 

Forest  Service  (USDA),  Ogden,  Utah.  Intermoun- 

tain  Forest  and  Range  Experiment  Station 

W.  F.  Megahan. 

General  Technical  Report  INT-32,  October   1976 

104  p,  4  fig,  10  ref ,  append. 

Descriptors:  'Road  construction,  'Erosion  con- 
trol, Watershed  management,  Road  design  Ero- 
sion, Sedimentation,  Soil  conservation,  Engineer- 
ing- 

Tables  were  developed  to  provide  various  dimen- 
sions for  low-standard  roads  built  with  a  balanced 
construction  technique.  The  information  is  in- 
tended to  provide  a  means  of  evaluating  potential 
watershed  impacts  of  road  construction  and  of 
helping  to  plan  for  appropriate  corrective  actions 
Additional  dimensions  are  provided  to  assist  in 
slope  staking  and  for  estimating  excavation 
volumes.  The  information  has  application  in  both 
tne  road  location  and  design  phases  of  the  road 
construction  process.  The  tables  are  for  use  in 
situations  where  low  road  costs  preclude  detailed 
engineering  design  or  where  engineering  talents 
are  unavailable.  (Witt-IPC) 
W77-04831 


^MODIFICATIONS      AND 
;CTS   ON   RANGE    AND   FOREST 

esearch  Service,  Sidney,  Mont. 


CLASSD7ICATION    OF    NESTED    TRD3UTARY 

f  A?S?  m  ANALYSIS  OF  DRAINAGE  BASIN 

SHAPE, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2E 

W77-04880 


EFFECTS   OF   OFF-ROAD   VEHICLE   USE   ON 
THE     HYDROLOGY     AND     LANDSCAPE     OF 


SEDIMENT-CONTROL   METHODS   DV   URBAN 
?LICATroNSENT:  S°ME  EXAMPLES  AND  IM- 

Geological  Survey,  Reston,  Va.  Water  Resources 

Div. 

H.  P.  Guy. 

Geological  Society  of  America  Special  Paper  174 

P  21-35,  1976.  9  fig,  1  tab,  10  ref. 

Descriptors:    'Sediment  control,    'Urbanization 
Erosion    'Land  use,  'Watershed  management! 
Methodology,    Evaluation,    Sediment    transport 
Vegetation.  r 

Identifiers:     Sediment-detention     basins      Straw 
bales. 

Sediment-control    methods    in    areas    of    urban 
development   must   be   more   carefully   designed 
temporally  and  spacially  than  methods  used  in 
rural  areas,  Several  jurisdictions  have  adopted  a 
manual  for  sediment-control  methods  that  is  based 
largely  on  rural  sediment-control  technology  The 
applications  of  those  general  methods  too  often 
have  adverse  geomorphic  implications  when  large 
quantities  of  sediment  suddenly  move  into  and 
through  natural  streams.  An  example  of  adverse 
effects  of  attempted  sediment  control  is  the  use  of 
small  sediment-detention  basins  downstream  from 
a   development   project    when    the    construction 
phase  will  last  for  only  a  few  months.  The  result  is 
that  (1)  damage  is  done  to  the  waterway  during  in- 
stallation,    maintenance,     and,     if     necessary 
removal  of  the  structure;  (2)  Utile  of  the  fine  sedi- 
ment is  trapped  and  considerable  coarse  sediment 
may  be  lost  during  a  storm  of  long  recurrence  in- 
terval; (3)  maintenance  may  be  neglected  by  the 
contractor,    which   can    cause   a   failure    of   the 
system;  and  (4)  the  cost  of  the  detention  is  passed 
on  to  the  customer.  The  need  for  such  a  detention 
basin  might  be  avoided  by  designing  the  facility  so 
as  to  insure  minimum  disturbance  of  the  land- 
scape, a  reduction  in  direct  overland  flow,  and 
better  timing  of  construction  to  minimize  soil  ex- 
W77,(M982ln8  the  rainy  SeaSO"'  (Woodard-USGS) 


RELATION     OF     EROSION     TO     SEDIMENT 
YIELD, 

Geological     Survey,     Lakewood,     Colo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2J 

W77-04986 


SEDIMENT    PROBLEMS    AND    PLANNING    IN 

™lifornVRANCISC°     BAY     REGION' 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2J 

W77-04989 


A  SUBALPINE  SNOWMELT  RUNOFF  MODEL 

Wyoming    Univ.,     Laramie.     Water    Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  2A 

W77-05000 


FLORIDA     WATER     AND     RELATED     LAND 

RESOURCES  KISSIMMEE-EVERGLADES 

AKItA, 

Florida  Dept.  of  Natural  Resources,  Tallahassee 
For  primary  bibliographic  entry  see  Field  4B 
W77-05048 


r 
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Field  4-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4D— Watershed  Protection 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


CONFINED  ANIMALS  AND  PUBLIC  ENVIRON- 

Agricul'tural  Extension  Service,  Stillwater,  Okla. 
Feedlot  Waste  Management. 
For  primary  bibliographic  entry  see  Field  5B. 
W77  -04617 

INFILTRATION  ON  A  CATTLE  FEEDLOT, 

Agricultural    Research    Service,    Lincoln,    Nebr. 
North  Central  Region. 

For  primary  bibliographic  entry  see  Field  3B. 
W77 -04625 

INFILTRATION    OF   WATER    ON    A    CATTLE 

FFFDLOT 

Agricultural   Research    Service,    Lincoln,    Nebr. 

North  Central  Region. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04626 

METHODOLOGY  FOR  THE  STUDY  OF  URBAN 
STORM  GENERATED  POLLUTION  AND  CON- 
TROL 

Envire'x,   Inc.,   Milwaukee,  Wis.   Environmental 

Science  Div. 

For  primary  bibliographic  entry  see  Field  3D. 

W77-04640 

OVERLAND  FLOW  TREATMENT  OF  RAW 
WASTEWATER  WITH  ENHANCED 

PHOSPHORUS  REMOVAL, 

Robert  S.  Kerr  Environmental  Research  lab.,  Ada, 

For  primary  bibliographic  entry  see  Field  5D. 
W77-04641 

DETERMINATION  OF  RADIUM  REMOVAL 
EFFICIENCIES  IN  IOWA  WATER  SUPPLY 
TREATMENT  PROCESSES, 

Iowa    Dept.    of    Environmental     Quality,     Des 

Moines.  .  ,_ 

For  primary  bibliographic  entry  see  Field  5K 

W77-04652 

BIOLOGICAL  PURIFICATION  OF  URBAN 
WASTEWATERS  BY  MEANS  OF  ROTATING 
BIOLOGICAL  DISKS  (EPURATION 

BIOLOGIQUE  DES  EAUX  USEES  URBAINES 
AU  MOYEN  DE  DISQUES  BIOLOGIQUES 
TOURNANTS), 

For  primary  bibliographic  entry  see  Field  5D. 
W77-04685 

FECAL  COLIFORM  AND  FECAL 

STREPTOCOCCUS  DENSITY  RELATIONSHIPS 
IN  WASTE  DISCHARGES  AND  RECEIVING 
WATERS,  .   .    .      „.     . 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, Ohio.  ,_ 
For  primary  bibliographic  entry  see  Field  5B. 

W77-04711 


Descriptors.  'Pollutant  identification,  'Waste 
water  treatment,  'Sewage  treatment,  'Sewerage, 
♦Biochemical  oxygen  demand,  Chemical  oxygen 
demand,  Treatment  facilities,  'Septic  tanks, 
'Effluents. 

An  analysis  of  twenty  samples  of  septic  tank  ef- 
fluent from  a  residence  near  Ottawa  was  used  to 
determine  its  chemical  and  bacteriological  charac- 
teristics Observations  indicated  that  effluent  pH 
was  7  0  or  less  during  64%  of  the  time.  There  was  a 
smaller  range  of  pH  variance  in  the  effluent  than 
with  raw  sewage,  probably  contributable  to 
hydraulic  scouring  and/or  sludge  gasif ication  caus- 
ing quantities  of  sedimented  material  to  re-enter 
the  effluent  stream.  Ratios  were  determined  for 
BOD/COD  (0.49),  COD/SOC  (7.8),  and  BOD/SOC 
(3.8).  Mean  phosphate  levels  were  lower  than  in 
raw  sewage,  though  occasionally  higher.  Anaero- 
bic reactions  in  the  septic  tank  caused  ammonia 
nitrogen  increases  and  nitrate  nitrogen  decreases 
when  compared  to  raw  sewage.  Mean  fecal 
coliforms  were  about  8%  of  mean  total  coliforms 
Mean  ratio  values  of  fecal  coliforms/fecal 
streptococci  were  1.59,  near  that  of  raw  sewage. 
Levels  of  Pseudomonas  aeruginosa  were  less  than 
in  raw  sewage.  (Collins-FIRL) 
W77-04714 


Characterizing  sewage  sludges  was  $1 
method  of  determining  sewage  sludge  pa 
distribution  has  been  developed  that  p< 
ferentiation  from  4  to  4000  microns  an 
used  with  other  characteristics  to  ch 
sewage  sludges  in  cases  of  defined 
methods.  The  method  has  been  tested 
treated  sewage  sludges  with  different  o 
sludges  treated  using  varying  concent 
flocculants.  It  has  been  proposed  as  a 
tional  provisional  standard  method. 
FIRL) 
W77-04716 


CHARACTERIZATION  OF  SEPTIC  TANK  EF- 
FLUENT-A  STATISTICAL  ANALYSIS 
Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

T.  Viraraghavan. 

Journal  of  the  Institution  of  Engineers  (India),  Vol 
56,  No  3,  p  1 15-1 17,  June,  1976.  2  fig,  2  tab,  4  ref. 


BOD  AS  POLLUTIONAL  PARAMETER, 

Delhi  Coll.  of  Engineering  (India). 

H.  S.  Bhatia. 

Journal  of  the  Institution  of  Engineers  (India) 

Vol.  56,  No.  3,  p  87-89,  June,  1976.  3  fig,  1  tab,  9 

ref. 

Descriptors:  'Pollutant  identification,  'Analytical 
techniques,  'Biochemical  oxygen  demand, 
'Testing  procedures,  'Control,  Incubation,  Time, 
Waste  water  treatment,  'Bioindicators. 

The  limitations  of  standard  BOD  tests  and  alterna- 
tives for  them  were  discussed.  Limitations  of  the 
standard  tests  include:  the  complexity  of  testing 
more  than  once  daily,  the  lack  of  effecUve  process 
control  due  to  the  5-day  incubation  period    the 
nonquantitative  quality  of  the  5-day  test  without 
approximation  of  the  ratio  of  5-day  to  ultimate  ox- 
ygen  demand,    the   inherent   deviation   in   BOD 
results      and    the    inaccurate    determination    of 
biological  treatment  processes  by  a  5-day  analysis. 
Alternative  approaches  may  be  oxygen  based,  car- 
bon based,  or  nitrogen  based.  The  first  considers 
most     standard     test     limitations.     Manometnc 
techniques  give  a  more  adequate  reservoir  of  ox- 
ygen and  eliminate  the  necessity  of  high  dilutions. 
With  polarographic   methods,   dissolved   oxygen 
can  be  measured  in  less  than  10  minutes.  Impuri- 
ties are  oxidized  by  oxygen  gas.  The  carbon  based 
tests  measure  catalytic  conversion  of  organic  car- 
bon in  the  waste   by  a  non-dispersive  infrared 
analyzer.  No  presently  available  organic  chemical 
can  resist  this  oxidation.  BOC/total  organic  carbon 
(TOC)  ratios  are  based  on  the  theoretical  ratio  of 
BOD5  to  TOC.  Low  ratios  in  secondary  effluent 
indicate  a  large  number  of  organics  resistant  to 
further  biochemical  oxidation  in  the  fmal  effluent. 
Nitrogen  based  tests  are  still  undergomg  investiga- 
tion The  major  deterrent  to  the  use  of  these  new 
methods    is   the    complexity    of   equipment   and 
procedures.  (Collins-FIRL) 
W77-04715 

EXAMINATION  OF  SEWAGE  ShVDGEY/rTH 
SPECIAL  REGARD  TO  PARTICLE  SIZE  DIS- 

TRIBUTION 

(KLAERSCHLAMMUNTERSUCHUNG  UNTER 
BESONDERER  BERUECKSICHTIGUNG  DER 
TEILCHENGROESSENVERTEILUNG), 

R.  Leschber,  and  W.  Haacke. 


A     SIMPLE    TUBE-TYPE    WATER 
SAMPLER, 

Agricultural    Research    Service,    Phoe 

Water  Conservation  Lab. 

R.  G.  Gilbert,  and  J.  B.  Miller. 

Water  Resources  Research,  Vol.  12,  Ni 

815,  August,  1976.  1  fig,  3  tab,  5  ref. 

Descriptors.  'Pollutant  identiiicatioi 
sampling,  'Profiles,  'Design,  'Ponds, ' 
solved  oxygen,  Oxygen. 

Plexiglass  tube-type  water  samplers  we 
and  constructed  for  use  in  small  ponds, 
iglass  tube  with  holes  drilled  at  int 
responding  to  water  layers  to  be  samp 
tain  a  water  sample,  the  tube,  open  a 
and  with  the  side  ports  closed,  was  loi 
cally  into  the  water.  With  the  top  sto 
tube  was  raised  and  its  lower  end  sto 
under  the  water  surface.  While  the  I 
vertically,  the  water  profile  samples  2 
after  removing  the  top  stopper  and  s 
collecting  from  top  to  bottom  the  w 
from  each  side  port.  Dissolved  o: 
profiles  of  two  ponds  collected  with  U 
pier  were  compared  with  those  measi 
oxygen  probe  directly  in  the  ponds  am 
Dorn  water  sampler.  Chemical  ani 
analyses  of  water  samples  obtained  w 
type  sampler  and  Kemmerer  and  Van 
samplers  were  also  compared.  Disso 
profiles  measured  by  all  three  m< 
similar.  Similar  relative  results  were  o 
water  samples  collected  with  all  thr 
but  the  tube-type  sampler  was  more 
obtaining  water  profile  samples  becau 
plicity  of  design  and  operation.  (Snydc 
W77 -04717 


Vom  Wasser,  Vol.  45,  p  305-325,  1975.  10  fig,  9  ref. 

Descriptors:  'Waste  water  treatment,  Analytical 
techniques,  'Sewage  sludge,  'Particle  size, 
•Waste  treatment,  Sewerage,  Sludge  treatment, 
Flocculation. 


4-AMINOBIPHENYL,     2-     NAPHT1 
AND   ANALOGS:   ANALYTICAL   P 
AND      TRACE      ANALYSIS      IN 
STRATES,  . 

National  Center  for  Toxicological  K 
ferson,  Ark.  ,..„«■ 

C.  L.  Holder,  J.  R.  King,  and  M.  C.  B< 
Journal  of  Toxicology  and  Environo 
Vol.  2,  No.  l,p  111-129,  September, 
tab,  14  ref. 

Descriptors:  'Pollutant  identificatioi 
ments,  Analysis,  'Monitoring,  'Sail 
lution,  'Analytical         techniqu 

trophotometry,  Organic  compounds. 
Identifiers:  Carcinogens,  'Am 
♦Naphthylamines,  Benzene. 

Monitoring  methods  were  descrit 
levels  of  4-aminobiphenyl,  2-naphtl 
their  hydrochloride  salts  in  1 
microbiological  growth  media,  p 
human  urine,  and  mouse  t 
trophotofluorometry  (SPF)  was  us 
dred  milliliters  of  waste  water  was 
milliliter  culture  with  2  grams  of  > 
kaline,  shaken  for  2  minutes,  cent 
minutes,  cleaned  up,  and  prepare! 
Benzene  was  used  for  extraction.  F< 
periments,  waste  water  was  spiked 
through  the  addition  of  milliliter  o 
water)  with  the  appropriate  amount 
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it  5  C  overnight,  and  analyzed.  Recoveries 
jed    89%    with    good    precision,    and    the 
round  of  unspiked  samples  was  0.2-0  3  ppb 
lethod  was  successfully  used  to  evaluate 
tory-scale    adsorber    system    performance 
je  recovenes  were  95%  (4-aminobiphenyl) 
(4-ammobiphenyl        HC1),        90%        2- 
lylamine),  and  80%  (2-naphthylamine  HC1) 
s-FIRL) 
»718 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Identification  Of  Pollutants— Group  5A 


tMINING      STABILITY      OF      SLUDGE 

AEROBIC  DIGESTERS, 

*  and  Associates,  Inc.,  Pittsburgh,  Pa. 

nary  bibliographic  entry  see  Field  5D 

719 


TION  OF  TRENDS  DM  WATER  QUALI- 

lTA    FROM    RECORDS    WITH    DEPEN- 

DBSERVATIONS, 

gton  Univ.,   Seattle.   Dept.   of  Civil  En- 

«• 

ftenmaier. 

lesources  Research,  Vol.  12,  No  5  p  1037- 

«7«07^.1,fig-3tab',2ref-1'a''"'end- 

tors:  'Water  quality,  'Time  series  analy- 
rtistical  methods,  Analytical  techniques 
s.  Data  processing,  Monte  Carlo  method' 
processes,  Temperature,  Water  tempera- 
spended  solids.  Conductivity,  Water  doI- 
ollutants,  Model  studies. 
rs:  'Water  quality  trend  analysis. 

I  statistical  tests  for  trend,  both  paramet- 
oonparametric,  assume  independence  of 
ions,  a  condition  rarely  encountered  in 
ws  obtained  by  using  moderate  to  high 
requencies.  A  method  was  developed  for 
ang  the  power  of  the  parametric  t  tests 
parametric  Spearman's  rho  test  and 
bitney's  test  against  step  and  linear  trends 
nsionless  'trend  number'  which  is  a  func- 
end  magnitude,  standard  deviation  of  the 
ss,  and  sample  size.  For  the  case  of  de- 
nervations, use  of  an  equivalent  inde- 
ample  size  rather  than  the  actual  sample 
shown  to  enable  use  of  the  same  trend 
leveloped  for  the  independent  case  An 
related  result  is  the  existence  of  an 
it  on  power  (trend  detectability)  over  a 
t  horizon,  regardless  of  the  number  of 
uten,  for  a  lag  1  Markov  process.  (Sims- 


herent  uncertainty  and  inhomogeneity  of  natural 
hydrogeolog.cal  systems,  the  true  monitoring  net- 

kZw.,.CHann0tKbe  SpCCified  before  some  basic 
knowledge  about  system  configuration  and 
dynamics  is  known.  Forethought,  planning,  and  in- 
corporation of  design  criteria  as  part  of  the  initial 
pnase  of  project  management  establishes  the 
monitonng  network  strategy.  Optimization  of  the 
monitoring  network  takes  place  through  the 
completion  of  the  following  five  phases  (1) 
preuminary  network  design  and  information 
gathering,  (2)  initial  installation  and  testine  (3) 
completion  and  verification,  (4)  operational  and 
(5)  project  termination.  Experience  gained  from 
monitoring  the  conditions  at  the  University  of 
Minnesota  s  chemical  and  special  waste  disposal 

nroUd"  r?  m  */  design  and  optimization 
procedure.  Concern  for  possible  groundwater  con- 
tamination led  to  analysis  of  surface  and  subsur- 
face, physical  and  chemical  conditions  Sub- 
sequently, a  monitoring  system  was  established  to 
meet  project  objective.   No  degradation  of  the 

(SuntTlwsr8  f°Und  dUring  ^  fiVeyear  StUdy" 

W77-04759 

a^eralogy""  "  C°'UmbuS  '  »»<    of  Geology 
For  primary  bibliographic  entry  see  Field  5B 
W  77-04760 


Descriptors:  'Water  analysis,  'Nitrites,  'Pollutant 
identification  'Spectrophotometry,  Analytical 
techniques  'Trace  elements,  Water  pollution 
t^S*.  SeParation  techniques,  Water  proper- 
ties, Water  chemistry,  Hydrogen  ion  concentra- 
tion, Surface  waters,  Rivers,  Foreign  countries 
Identifiers:  'Japan,  Okayama  Prefecture(Japan). 

Traces  of  nitrite  in  river  water  can  be  determined 
by  extraction  spectrophotometry.  Nitrite  in  100  ml 
of  sample  water  at  pH  1.5-3.0  diazotizes  p- 
aminoacetophenone,  which  is  then  coupled  with 
m-phenylenediamine  at  the  same  pH  The  2  4- 
diamu.o-4'  -acetylazobenzene  formed  is  extracted 
into  5  or  10  ml  of  toluene  at  pH  9  and  the  ab- 
sorbance  is  measured  at  450  nm.  The  ions  normally 
present  in  nver  water  do  not  interfere.  The  nitrite 
contents  in  river  waters  in  Okayoma  Prefecture 
Janan,  are  1-30  ppb.  (Witt-IPC) 
W77-04797 


vVHATF»NA»3S,i^LSlJLFATE  ION  W  SEA- 
RAPHY  DWraRENCE     CHROMATOG- 

Woods    Hole   Oceanographic    Institution,   Mass 

Dept.  of  Chemistry. 

^or  P™"3^  bibliographic  entry  see  Field  2K. 

NATf,»T'lTION  °F  TRACE  VANADIUM  IN 
FAPh!^^1ERS  BY  A  COMBINED  ION 
METHOD  YT,C  pHOTOMETRIC 

^m^insasm  Univ  •  Kofu  (Japan).  Dept.  of  Applied 
T.  Fukasawa,  and  T.  Yamane. 
Analytica  Chimica  Acta,  Vol.  88,  No.  1   p  147-153 
January,  1977.  1  fig,  9  ref ,  1  tab. 


ION  OF  FUTURE  NITRATE  CONCEN- 
S  IN  GROUND  WATER, 

*arch  Centre,  Marlow  (England).  Med- 

y  bibliographic  entry  see  Field  5B. 


^LOPTIMIZATION  OF  GROUND- 
gJJJTOWNG  NETWORKS  FOR  POL- 

Univ.,  Minneapolis.  Dept.  of  Geology 
ysics.  6/ 

ikuch,  and  B.  A.  Labno. 
r««,    Vol.    14,    No.    6,    p    455-462, 
December  1976.  6  fig,  2  tab,  5  ref. 

:  'Network  design,  'Water  pollution, 
«r,  'Monitoring,  Waste  disposal 
P»,  Networks,  Planning,  Wells,  Obser- 
I  Sampling,  Leachate,  Chemical  analy- 
'  Portion,  Pollutants,  Geology 
aquifers,  Hydrogeology . 

iful  design  and  operation  of  a  ground- 
wnng  and  surveillance  system  were 
a  stepwide  process  of  obtaining 
X  information.   Because  of  the   in- 


Descnptors:  'Water  analysis,  'Pollutant  identifi- 
cation, 'Photometry,  'Ion  exchange,  'Metals 
Analytical  techniques,  'Trace  elements,  Water 
pollution  sources,  Separation  techniques  Water 
S^'V  Watter  chemistry.  Surface  waters, 
Rivers  Lakes  Anion  exchange,  Cation  exchange 
Identifiers:  'Vanadium. 

A  description  if  given  of  a  sensitive,  selective  and 
simple  method  for  the  determination  of  trace 
vanadium  in  natural  waters.  Vanadium  is 
separated  and  concentrated  by  a  combined  cation- 
and  amon-exchange  procedure  in  0.05  M  HC1 
0.1%  hydrogen  peroxide  media,  and  determined  bv 
a  catalytic  method  based  on  the  oxidation  of  gallic 
acid  by  bromate.  The  proposed  method  is  applica- 
ble to  the  analysis  of  natural  waters.  The  relative 
standard  deviations  are  3.9%  for  0.8  ppb  of  vanadi- 
um in  nver  water  and  3.2%  for  1.9  ppb  of  vanadi- 
um in  lake  water  (surface).  As  little  as  0.03  ppb  of 

or°etW<^hrrPC)deterinined  "  Samp,e$  otmml 
W77-04796 


?m~«CJ!I0,NPH0T0METRIC    DETERMINA- 
WATErJ  AMOUNTS  OF  NITRITE  IN 

Okayama  Univ.  (Japan).  Dept.  of  Chemistry. 
K.  Toei,  and  T.  Kiyose. 

Analytica  Chimica  Acta,  Vol.  88,  No.  1   p  125-129 
January,  1977. 6  ref,  1  tab. 


2niM,ZATION  OF  A  SIMPLE  SPOTTINC 
PROCEDURE  FOR  X-RAY  FLUORESCENCE 
ANALYSIS  OF  WATERS,  ^"""^UNCE 

CheSyUniV-    WUriJk    (Be,giUm)     DCpt     °f 
J.  Smits,  and  R.  Van  Grieken. 
Analytica  Chimica  Acta,  Vol.  88,  No   1    n  97-107 
January,  1977.  2  fig,  20  ref,  4  tab.  '  ' 

Descriptors:  'Water         analysis,  'X-ray 

fluorescence,  'Pollutant  identification,  Analytical 
techniques,  Trace  elements,  Evaporation.  Indus- 
trial water,  Aqueous  solutions 
Identifiers:  'Sample  preparation,  Filter  paper. 

Several  sample  preparation  methods  for  waters  for 
energy-disersive  x-ray  fluorescence  were  ex- 
amined, as  well  as  the  influenence  of  sample  size 
on  the  analytical  characteristics.  The  most 
satisfactory   simple  rapid  method   proved  to  be 

4p0rHiV  'r..ml  °f  Water  SamP,e  on  a  Whatman- 
41  cellulose  filter  paper  provided  with  a  wax  ring 
ol  29  mm  diameter  and  evaporating  the  water  with 
an  unhealed  air  stream  from  underneath.  Sensitivi- 
ties are  below  100  ppb  for  most  elements  and  often 
below  50  ppb  when  the  optimal  secondary^ 
fluorescer  is  used.  Accuracy  and  precision  are 

Trl%  T  thC  '5:2r°  ran«e  """  method  is  £ 
pucable  to  many  dilute  equeou*  solutions,  as  is  U- 

InH^hii  Z  ?  ySJS  °f  «*»«■«  water  samples 
ana  ashed  biological  material.  (Witt-IPC) 


LIQUID      EXTRACTION      FOR      THE     RAPID 
WATErTAT,°N    °F    HALOMETHANK    IN 

^rg/  Res¥earch  and  Development  Administra- 
uon,  Ames,  Iowa. 

J.  J.  Richard,  and  G.  A.  Junk 

Journal  American  Water  Works  Association,  Vol. 

69,  No.  1 ,  p  62-64,  January,  1977.  8  ref,  3  tab. 

Descriptors:  'Water  analysis,  'Pollutant  idenfica- 

'm;,i,  I"   ,    ?hromatography,        'Halogens. 

vS       n  t^031  techniques,  Trace  elements 

Water  pollution  sources.  Separation  techniques 

Water  properties,  Water  chemistry,  Solvent  ex- 

'ructions. 

Identifiers:  'Halocarbons,  'Halomethanes. 

tJ^^.u  *i  8ive"  of  a  raPid  and  simple 
w»£ tL°T  d«ten?"»tioii  of  halomethanes  in 
water.  The  procedure  involves  vigorous  shaking  of 
™«hi  "f  ntane,with  subsequent  gas  chromato- 
graphic analysis  of  the  pentane  extract  using  an 
electron-capture  detector.   Less  than  0.1   micro- 

fTT'}Zm£j°-ml  water  samP'e  »  easily  de- 
tected. (Witt-IPC) 

W77-O4803 


A    RAPID    AND    SENSITIVE    METHOD    FOB 

IN  WA^R^0  VOLATILE  O^AnSSaLIDK 

Monsanto  Co.,  St.  Louis,  Mo 
J.  P.  Mieure. 


I 

i 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A— Identification  Of  Pollutants 


Journal  American  Water  Works  Association,  Vol. 
69,  No.  1 ,  p  60-62,  January,  1977.  1  fig,  5  ref ,  1  tab. 

Descriptors:  'Water  analysis,  'Pollutant  identifi- 
cation, 'Gas  chromatography,  'Halogens, 
•Organic  compounds.  Analytical  techniques, 
Trace  elements,  Water  pollution  sources.  Separa- 
tion techniques.  Water  properties.  Water  chemis- 
try, Potable  water,  Natural  streams,  Waste 
water(Pollution),  Solvent  extractions,  Methane. 
Identifiers:  'Halocarbons. 

A  method  is  presented  which  is  suitable  for  deter- 
mine volatile  organohalides  in  drinking,  natural,  or 
waste  waters.  The  method  is  based  on  extraction 
into  an  organic  solvent  followed  by  measurement 
by  electron-capture  gas  chromatography.  The 
lower  detection  limit  for  each  organohalide  com- 
ponent is  less  than  1  mi-rogram/Uter  with  a  rela- 
tive reproducibility  of  plus  or  minus  3.  Routine 
samples  can  be  monitored  at  a  rate  of  10-12  per 
hour.  (Witt-IPC) 
W77-04804 

IDENTIFICATION  AND  DETERMINATION  OF 
PHTHALATE  ESTERS  IN  RIVER  WATER  BY 
HIGH-PERFORMANCE  LIQUID  CHRO- 
MATOGRAPHY, 

Mie  Prefectural  Univ.,  Tsu  (Japan).  Dept.  of  In- 
dustrial Chemistry. 
S.  Mori. 

Journal  of  Chromatography,  Vol.  129,  p  53-60, 
December  22,  1976.  4  fig,  7  ref,  1  tab. 

Descriptors:  'Water  analysis,  'Pollutant  identifi- 
cation, 'Chromatography,  Organic  compounds, 
Analytical  techniques,  Trace  elements,  Water  pol- 
lution sources,  Water  properties,  Water  chemis- 
try, Surface  waters,  Rivers,  Separation 
techniques. 
Identifiers:  'Phthalates. 

The  use  of  three  separation  modes  (normal  and 
reverse-phase  adsorption  chromatography  and  gel 
chromatography)  with  an  ultraviolet  absorption 
detector  of  variable  wavelength  provides  the  basis 
for  a  sensitive  method  for  the  determination  of 
phthalate  esters  in  river  water.  Phthalates  in  river 
water  were  extracted  with  n-hexane,  and  the  ex- 
tract was  injected  into  three  chromatographic 
systems:  porous  polymer  beads-n-hexane  (at  224 
nm);  porous  polymer  beads-methanol  (at  224  nm); 
and  polystyrene  GPC  gel-chloroform  (at  243  nm), 
without  any  pretreatment  such  as  cleanup  or  con- 
centration. Average  concentrations  of  approxi- 
mately 45  ppb  of  din-butyl  phthalate  and  10  ppb  of 
di-2-ethylhexyl  phthalate  (DOP)  were  found  in  a 
given  river  water.  Phthalate  concentrations  as  low 
as  2  ppb  could  be  determined.  The  limit  of  deter- 
mination could  be  lowered  by  the  use  of  a  concen- 
tration process.  The  absolute  detection  limit  was  2 
ng  of  DOP  at  224  nm.  (Witt-IPC) 
W77-O4805 


GAS  CHROMATOGRAPHY-MASS  SPEC- 
TROMETRY OF  CHLOROPHENOLS  IN  SPENT 
BLEACH  LIQUORS, 

Swedish      Forest      Products      Research      Lab., 

Stockholm. 

K.  Lindstrom,  and  J.  Nordin. 

Journal  of  Chromatography,  Vol.  128,  No.  1,  p  13- 

26,  November  17,  1976.  6  fig,  7  ref,  3  tab. 

Descriptors:  'Bleaching  wastes,  'Gas  chromatog- 
raphy, 'Mass  spectrometry,  Wastes,  Industrial 
wastes,  Water  pollution  sources,  Analytical 
techniques.  Pollutant  identification.  Chemical 
analysis,  'Phenols,  Pollutants,  Pulp  wastes,  Pulp 
and  paper  industry,  Effluents,  Chromatography. 
Identifiers:  'Chlorophenols,  Kraft  mills. 

Spent  bleach  liquors  from  the  bleach  plants  of 
some  kraft  pulp  mills  were  investigated  for  their 
content  of  chlorophenols.  The  chlorophenols  are 
determined  as  their  ethyl  derivatives  by  means  of 
gas  chromatography-mass  spectrometry  after  ex- 


traction, fractionation,  and  purification.  Separa- 
tion of  the  various  components  is  performed  by 
means  of  open-tube  glass  columns  connected  to 
either  a  flame  ionization  detector  or  an  electron 
capture  detector.  (Witt-IPC) 
W77 -04806 

FRACTIONATION  BY  MOLECULAR  WEIGHT 
OF  ORGANIC  SUBSTANCES  IN  GEORGIA 
COASTAL  WATER, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

J.  R.  Wheeler. 

Limnology  and  Oceanography,  Vol.  21,  No.  6,  p 

846-852,  November,  1976.  7  fig,  12  ref,  1  tab. 

Descriptors:  'Sea  water,  'Organic  compounds, 
'Georgia,  'Water  analysis,  'Pollutant  identifica- 
tion, 'Membrane  processes,  Marshes,  Car- 
bohydrates, Carbon,  Color,  Water  pollution 
sources,  Reverse  osmosis,  Separation  techniques, 
Water  quality,  Southeast  U.S.,  Coasts,  Salt 
marshes,  Coastal  marshes. 

Identifiers.  Molecular  weight,  'UltrafUtration 
membranes. 

Ultrafiltration  membranes  were  used  to  separate 
organic  substances  in  Georgai  coastal  water  into 
fractions  to  which  approximate  molecular  weight 
(MW)  ranges  could  be  assigned.  Salt  marsh  water 
contained  high  concentrations  of  dissolved  organic 
carbon  between  1 ,000  and  30,000  MW,  as  weU  as 
high  concentrations  of  dissolved  carbohydrate  in 
all  MW  classes.  Concentrations  of  dissolved  car- 
bohydrate in  offshore  waters  were  low,  and  in 
some  MW  fractions  (especially  those  above  30,000 
MW)  carbohydrate  was  at  times  undetectable.  Ab- 
sorbances  at  254  nm  by  MW  fractions  roughly 
paralleled  concentrations  of  dissolved  organic  car- 
bon. Most  of  the  color  of  marsh,  sound, 
nearshore,  and  offshore  waters,  once  the  particles 
were  removed,  was  due  to  substances  between 
1 ,000  and  30,000  MW.  (Witt-IPC) 
W77-04809 

BOISE     MEASURES     SLUDGE     ULTRASONI- 
CALLY, 

Boise  Cascade  Corp.,  St.  Helens,  Oreg. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-04825 

PETROLEUM    IDENTIFICATION    BY    LASER 
RAMAN  SPECTROSCOPY, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Chemis- 
try. 

M.  Ahmadjian,  and  C.  W.  Brown. 
Marine  Reprint  No  64.  Reprinted  from:  Analytical 
Chemistry,  Vol  48,  No  S,  p  1257-1259,  July  1976.  5 
fig,  6  ref. 

Descriptors:  'Oil  spills,  'Pollutant  identification, 
•Water  pollution  sources,  'Spectroscopy,  Analyti- 
cal techniques,  Oil  pollution,  Path  of  pollutants. 
Identifiers:  'Laser  Raman  Spectroscopy. 

The  fingerprinting  of  oil  spills  and  the  subsequent 
identification  of  the  polluter  is  now  carried  out 
routinely  by  the  U.S.  Coast  Guard.  The  possibility 
of  using  laser-Raman  spectroscopy  as  an  addition 
tool  for  the  fingerprinting  of  oil  spills  has  been  in- 
vestigated. The  Raman  spectra  of  No.  2  fuel  oils, 
kerosenes,  lubricating  oils,  weathered  oils,  and  ac- 
tual spill  oils  were  measured.  It  was  found  that 
Raman  spectroscopy  provides  a  fast  and  simple 
method  for  the  identification  of  petroleum 
products.  It  is  highly  suited  for  work  with  the 
lighter  fuel  oUs  where,  because  of  the  rapid 
changes  which  these  oils  undergo  once  they  have 
been  spilled,  it  is  usually  desirable  to  use  several 
techniques  to  match  them  with  their  source. 
(NOAA) 
W77-04843 


LIGHT  EXTINCTION  MEASUREM 
THE  EXPERIMENTAL  LAKES  A 
DATA, 

Fisheries      and       Marine      Service, 

(Manitoba).  Freshwater  Inst. 

J.  A.  Shearer,  and  D  R   DeClercq 

Technical  Report  No.  646.  1976   1 18  p. « 

pend. 

Descriptors:   'Light  penetration,   'Me 

•Canada,  Depth,  Lakes,  Pollutant  ide 

'Data  collections. 

Identifiers:  'Experimental  Lakes(Caiu 

extinction. 

Light  penetration  measuremens,  repre 
year's  data  taken  with  a  sensor  desigi 
sure  spectrum  quanta  between  400  ai 
limicrons,  of  16  lakes  in  the  Canadian 
tal  I^kes  Area  are  detailed  in  two  appc 
pendix  I  gives  the  field  measuremet 
depth  recalculated  as  percentage  of  su: 
along  with  the  mean  extinction  coeffici 
depth  intervals  profiled.  Appendix  II 
same  data  as  plots  of  percentage  of  su 
ance  against  depth,  in  meters;  perceu 
plotted  on  a  logarithmic  scale  and  dept 
scale.  The  units  are  recorded  in  micro 
m/sec.  (Auen- Wisconsin) 
W77-04862 


CONNECTICUT  RIVER  BASIN  I 
PART  IH,  PHASE  I.  WATER  QUAL1* 
NAISSANCE  FOR  THE  CONNECTW 
SUPPLEMENTAL  STUDY. 

Environmental  Protection  Agency,  Bo 

Region  I. 

For  primary  bibliographic  entry  see  Fi 

W77-04871 


METHOD   OF   SEPARATING    ZOO 

AND  PHYTOPLANKTON  IN  SESTO 

Akademiya      Nauk      URSR,      Kie 

Hidrobiologii. 

M.  Ya.  Gavrilenko,  T.  I.  Birger,  and  S 

Gusynskaya. 

Gidrobiol  Zh  11(6),  p  106-108,  1975. 

Descriptors:  'Zooplankton,  'Ph 
•Seston,  'Separation  techniques,  ' 
•Copepods,  'Crustaceans,  Daphnia, 
perature,  Hydrogen  ion  concentrati 
identification. 

Identifiers:  Acanthocyclops 

Anesthetic-drugs,  Aphanizomeno 
Bosmina-coregoni,  Chydoru 

Cyclops,  Daphnia-cucullata,  Dap 
Diaphanosoma-brachyrum ,  Ethano 
Leptodora-kindtii,  Methanol,  Mici 
ginosa,  Procaine,  Shading,  Urethane. 

For  a  more  accurate  determina 
biochemical  composition  of  sei 
separated  into  components  by  mean: 
izing  substances  (urethan,  procai 
(ethanol  and  methanol),  for 
physiochemical  factors  (temperate 
and  complete  shading).  The  invest 
carried  out  on  unfixed  living  seston 
taming  a  more  or  less  homogeneo 
blue-green  algae  species  (Microcys: 
and  Aphanizomenon  flos-aquae)  an 
zooplankton  organisms,  the  bulk  < 
composed  of  members  of 
(Acanthocyclops  americanus  a 
Cyclops)  and  Cladocera  (Chydor 
Daphnia  hyalina,  D.  cucullata,  Bosi 
Diaphanosoma  brachyurum,  LepUx 
Copyright  1976,  Biological  Abstract! 
W77-04872 


TOTAL  SOIL  FLUORIDE  DET1 
BY  A  SINGLE  DISTILLATION  SEI 
ELECTRODE  PROCEDURE, 

Ohio  Agricultural  Research  and 
Center,  Wooster.  Lab.  for  Environn 
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r  primary  bibliographic  entry  see  Field  2G 
r7-04885 


SQUEEZER  FOR  EFFICIENT  EXTRACTION 
PORE  WATER  FROM  SMALL  VOLUMES 
ANOXIC  SEDIMENT, 

:higan     Univ.,     Ann     Arbor.     Great     Lakes 
search  Div. 

primary  bibliographic  entry  see  Field  2J 
7-04892 


IN  SITU  SAMPLER  FOR  CLOSE  INTERVAL 
KE  WATER  STUDIES, 

nont-Doherty         Geological         Observatory 

sades.N.Y. 

primary  bibliographic  entry  see  Field  2K 

7-04894 


i  EFFECT  OF  SALT  ON  SMALL,  ARTD7I- 
L  LAKES, 

coosin  Univ.,  Milwaukee.  Dept.  of  Geological 

nces. 

I  Cherkauer,  and  N.  A.  Ostenso. 

er  Resources  Bulletin,  Vol.  12,  No.  6  p  1259- 

■,  December  1976. 4  fig,  1  tab,  10  ref. 

:riptcrs:  'Wisconsin,  *Salts,  *Artificial  lakes 
indes,  Lakes,  Lake  beds,  Hydrology  Water 
ity.  Winter,  Runoff,  Watersheds(Basins) 
uty,  'Pollutant  identification, 
tifiers:  Salinity  stratification,  Chloride  con- 
ration. 

bridge  Lakes,  in  Milwaukee,  Wisconsin 
ve  runoff  from  a  3.8  sq  km  drainage  area  Al- 
i%  of  the  watershed  is  covered  by  shopping 
:rs,  apartment  buildings,  and  roadways.  Deic- 
gents  used  on  the  paved  areas,  primarily  NaCl 
some  CaC12,  dissolved  in  surface  runoff  and 
■ed  the  lakes  during  the  1974-75  winter  season 
highly  saline  inflow  was  denser  than  the 
vmg  lake  water  and  formed  a  saline  water 
im  at  the  lakes'  bottom.  The  salinity  stratifi- 
n  remained  stable  until  the  spring  thaw  when 
id  decay  began.  After  the  stratification  had 
peared,  the  lakes  continued  to  act  as  a 
?e  site  for  dissolved  salts.  Chloride  concen- 
ns  in  the  lakes  remained  well  above  the  levels 
I  m  natural  lakes  until  the  advent  of  the  next 
g  season.  Furthermore,  outflow  from  the 
also  showed  abnormally  high  salt  concentra- 
year-round.  (Lee-ISWS) 
M896 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Identification  Of  Pollutants— Group  5A 


W77-04975 


»mc     SURVEY     OF     HYPOLIMNETIC 

'logical  Associates,  Ojai,  Calif, 
■unary  bibliographic  entry  see  Field  5G 
>4899 


?,$S,AUTY   AND    BATHYMEiRY    OF 
LAKE,  ANCHORAGE,  ALASKA, 

gical   Survey,   Anchorage,    Alaska.    Water 
rces  Div. 

"nary  bibliographic  entry  see  Field  7C. 
4970 


™°,WING  GROUND-WATER  CONDI- 
I  Mn,^  C0NCH0,  ST.  JOHNS,  AND 
„STT^S  AREAS,  APACHE  AND 
JO  COUNTIES,  ARIZONA-1975, 

?cal      Survey,      Tucson,      Ariz.      Water 
cesDiv. 

jnajy  bibliographic  entry  see  Field  7C. 


R  SOURCES  DATA  FOR  COLORADO, 
raT™ R.197s~VOLUME  1.  MISSOURI 
BE  BiSw     KANSAS  RIVER  BASIN•  RI° 

ical  Survey,  Denver,  Colo. 

nary  bibliographic  entry  see  Field  7C. 


WATER   RESOURCES   DATA   FOR   CALIFOR- 

UECOKul4-     PART     2       WATER      «UA"TY 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry'see  Field  7C 

W77-04976 


BACKFLUSHING  FILTERS  FOR  FIELD 
PROCESSING  OF  WATER  SAMPLES  PRIOR 
TO  TRACE-ELEMENT  ANALYSES, 

Geological  Survey,  Menlo  Park,  Calif.  Water 
Resources  Div. 

V  C.  Kennedy,  E.  A.  Jenne,  and  J.  M.  Burchard 
Water-Resources  Investigations  76-126  (open-file 
report),  November  1976.  12  p,  5  fig,  5  ref. 

Descriptors:  'Water  sampling,  'Filtration 
Reparation  techniques,  'Trace  elements  'Water 
analysis,  On-site  investigations,  Methodology 
Water  quality,  Heavy  metals,  Analytical 
techniques,  'Pollutant  identification 
Identifiers:  Filter  membrane,  Suspended  sedi- 
ment, Backflushing  filters. 

A  portable  unit  is  described  for  filtering  water 
samples  at  field  sites  in  such  a  manner  that  the  fil- 
trate is  suitable  for  analysis  not  only  of  major  con- 
stituents but  also  of  trace  elments  at  the  mocro- 
gram-per-liter  level.  A  battery-operated  peristaltic 
pump  forces  the  water  sample  through  medical- 
grade  silicone  tubing  into  and  through  an  all-plastic 
in-line  filter  which  can  be  backflushed  when  sedi- 
ment clogs  the  filter  membrane.  Initial  filtration 
rate  exceeds  500  milliliter/minute  and,  because  of 
the  backflushing  feature,  a  total  time  for  filtering 
high-sediment-bearing  waster  samples  is  greatly 
reduced.  (Woodard-USGS)  ex 

W77-04981 


RECONNAISSANCE  WATER  SAMPLING  FOR 
RADIUM-226  IN  CENTRAL  AND  NORTHERN 
FLORIDA,  DECEMBER  1974-MARCH  1976 

Geological  Survey,  Tallahassee,  Fla.  Water 
Resources  Div. 

G.  A.  Irwin,  and  C.  B.  Hutchinson. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-262  376 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche' 
Water-Resources  Investigations  76-103,  October 
1976.  16  p,  1  fig,  3  tab,  3  ref. 

Descriptors:  'Water  pollution  sources 
radioactivity,  'Radium  radioisotopes  'Florida' 
Groundwater,  Surface  waters,  Phosphates,  Min- 
ing, Water  quality,  'Pollutant  identification 
Identifiers:  Central  and  northern  Florida 
'Radium-226. 

Analyses  of  115  water  samples  collected  from 
December  1974  through  March  1976  in  eight 
Florida  Counties  indicated  that  22  samples  (19  per- 
cent) had  radium-226  activities  equal  to  or  in  ex- 
cess of  3  piC/liter  (picocuries  per  liter),  the  con- 
centration limit  recommended  for  drinking  water 
by  the  U.S.  Public  Health  Service.  The  maximum 
radium-226  activity  was  90  piC/liter  in  water  from 
a  shallow  well  in  Polk  County.  The  sampling 
reconnaissance  was  generally  limited  to  areas  of 
active  phosphate  mining  and  areas  of  undisturbed 
phosphate  deposits.  Most  of  the  sampling  was 
from  water  wells.  Thirteen  surface-water  samples 
were  collected  in  the  Peace  River  drainage  basin 
The  maximum  radium-226  detected  in  surface- 
water  samples  was  3.6  piC/liter  in  Little  Charlie 
Creek  at  State  Road  664A  in  Hardee  County 
(Woodard-USGS) 
W77-04983 


SI«!^AUL     METROPOLITAN     AREA,     MEM- 
NESOTA, 

Geological     Survey,     St.     Paul,     Minn.     Water 

Resources  Div. 

S.  P.  Larson,  W.  B.  Mann,  IV,  T.  D.  Steele,  and  R 

H.  Susag. 

Available  from  the  National  Technical  Informa- 

Uon  Service,  Springfield,  VA  22161  as  PB-262  377 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche! 

Water-Resources  Investigations  76-94,  July  1976 

55  p,  23  fig,  7  tab,  12  ref. 

Descriptors:  'Water  quality,  'Water  pollution  ef- 
fects, 'Mississippi  River,  'Time  series  analysis 
Statistical  methods,  Water  pollution  sources' 
Water  pollution  treatment,  Dissolved  oxygen' 
Biochemical  oxygen  demand,  Water  temperature' 
'Minnesota. 
Identifiers:  *Minneapolis-St  Paul  area(Minn). 

Historical  records  were  analyzed  to  determine  ef- 
fects of  population,  pollution-control  strategy  and 
other  factors  on  water  quality  of  the  Mississippi 
River.  Isopleths  of  DO  (dissolved  oxygen)  concen- 
trations and  lines  of  equal  stream  temperature  in- 
dicated periodic  data  could  be  used  to  guide  sam- 
pling of  certain  critical  conditions  in  time  and 
space     Long-term    records    revealed    generally 
mixed  changes  in  quality  in  the  Mississippi  River 
Several   mean-time    series    were    used    to    show 
seasonal  variation  in  water  quality  and  effects  of 
initiation  of  wastewater  treatment  in  1938    Ken- 
dall's tau  statistical  test  indicated  a  significant  in- 
crease in  DO  in  the  upper  reach  of  the  river  during 
the  period  of  record.  If  only  the  post- 1938  period  is 
considered,  DO  conditions  remained  fairly  con- 
stant below  the  metropolitan  plant  and  biochemi- 
cal   oxygen    demand    increased    throughout    the 
main-stem  reach.  Significant  trends  in  stream  tem- 
perature were  indicated  for  winter  periods  using 
Kendalls    tau    procedure.    The    Mann-Whitney 
statistical  test  gave  estimates  of  a  98-percent  con- 
fidence  uiterval   of  the   magnitudes   of  change. 
(Woodard-USGS) 
W77-04984 


^?,U^?,BR^M  STATKTICAL  MECHANICAL 
CALCULATION  OF  THE  MOLECULAR  DIFFU- 
SION COEFFICIENT  FOR  ISOTOPIC  IMPURI- 
TIES  IN  LIQUID  WATER, 

Nevada  Univ.,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  IB 
W77-04999 


EMBRYOPATHIC      EFFECTS      OF      WATER 

J5?5«™,mAND  SEDIMENT-ACCUMULATED 
CADMIUM,  MERCURY  AND  ZINC  ON 
REPRODUCTION  AND  SURVIVAL  OF  FISH 
TUCKYMPHIBIAN    POPULAT,OnS    IN    KEN- 

Kentucky  Water  Resources  Research  Inst  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  5C 
W77-05003 


A  WATER  QUALITY  DATA  REPORT  OF  THE 
COORDINATED  MONITORING  PROGRAM 
METHODS  AND  DATA  FOR  1973.        K"OKAM" 

Ca.Uf°™a  St?te  Resources  Agency,  Sacramento; 
and  California  State  Dept.  of  Water  Resources 
Sacramento.  * 

For  primary  bibliographic  entry  see  Field  21 
W77-05022 


COLUMBIA    BASIN    SALMON     AND    STEEL 
HEAD  ANALYSIS,  SUMMARY  REPORT 

Biological  Services,  Inc.,  Portland,  Oreg.   ' 
For  primary  bibliographic  entry  see  Field  5C. 


GRAPHIC  AND  ANALYTICAL  METHODS  FOR 
ASSESSMENT  OF  STREAM-WATER  QUALITY- 
MISSISSIPPI  RIVER  IN  THE  MINNEAPOLIS- 


CONTINUOUS  MONITORING  OF  TOTAL  DIS 
SOLVED  GAS  PRESSURE,  INTERIM  TECHNI- 
CAL PROGRESS  REPORT,  MN1 

Virginia  Mason  Research  Center,  Seattle,  Wash. 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A— Identification  Of  Pollutants 


w 
H|i~~ 

ESI 


B.  G.  D'Aoust,  and  H.  R.  Seibold. 
Prepared  for  EPA  Environmental  Monitoring  and 
Support  Laboratory,  Cincinnati,  Ohio,  Virginia 
Mason  Research  Center,  Seattle,  Washington,  Oc- 
tober 22,  1976,  26  p.,  3  tab.,  7  fig.,  5  ref.  EPA 
R804175010. 

Descriptors.  *Monitoring,  'Dissolved  gas,  On-site 
investigation,  "On-site  data  collection, 
•Methodology,  Atmospheric  gas,  Statistics,  Dam, 
Dam  sites,  Spillways,  Atmospheric  pressure, 
•Supersaturation,  Water  quality,  Technology, 
•Pollutant  identification. 

Identifiers:  Continuous  monitoring,  Total  dis- 
solved gas  pressure,  Nitrogen,  Supersaturation , 
•Gas  bubble  disease,  Supersaturation  monitoring, 
•Dissolved  gas  pressure. 

The  first  nine  months  of  this  work  has  seen  the 
completion  of  three  field  studies  using  the  continu- 
ous monitoring  concept  and  laboratory  testing  of 
three  different  mechanical  configurations.  Work  m 
the  fall  of  1976  is  expected  to  concentrate  chiefly 
on  configuration  and  response  time.  During  two 
separate  periods,  one  in  July  and  one  in  August- 
September,  1976,  a  dissolved  as  pressure  sensor 
and  recorder  (DGP)  was  stationed  in  the  taflrace  of 
Bonneville  Dam  on  the  Columbia,  and  recorded 
(DGP)   continuously   for   two-day   and  four-day 
periods.  Hourly  dam  spill  records  for  each  period 
were   obtained   through   the   Bonneville   project 
chief  and  spill  plotted  against  (DGP)  levels.  Cor- 
relation coefficients  of  .91  and  .98  were  obtained 
for  the  two-day  and  four-day  periods  respectively, 
and  allowed  rather  accurate  prediction  of  super- 
saturation  by  the  spill  rate  in  1000  ft3/second.  This 
appears  to  demonstrate  the  advantage  of  the  con- 
tinuous monitoring  concept,  as  a  means  of  accu- 
rately relating  river  level  temperature  and  spill  rate 
to  supersaturation  on  a  real  time  basis.  (Katz) 
W77-05079 

WATER   RESOURCES   SERVICE    DISSOLVED 
GAS  STUDY:  INTERIM  DATA  SUMMARY, 

British  Columbia  Water  Resources,  Victoria.  Pol- 
lution Control  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-05080 


WATER  RESOURCES  SERVICE  DISSOLVED 
GAS  STUDY:  COMPILATION  OF  FIELD  MEA- 
SUREMENTS, „•  *-  >      D  i 

British  Columbia  Water  Resources,  Victoria.  Pol- 
lution Control  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-05081 


REPORT  ON  THE  RESULTS  OF  A  MONITOR- 
ING PROGRAMME  FOR  DISSOLVED  GASES 
IN  THE  FRASER  RIVER  AND  PEACE  RIVER 

SYSTEMS,  1974, 

British  Columbia  Water  Resources  Service,  Vic- 
toria. Pollution  Control  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-05082 

AN  ELECTRONIC  MONITOR  FOR  TOTAL  DIS- 
SOLVED GAS  PRESSURE, 

Virginia  Mason  Research  Center,  Seattle,  Wash. 
B.  G.  D'Aoust,  R.  White,  and  H.  Siebold. 
1974,  16  p.,  2  fig,  3  ref. 


<tS82* 


Descriptors:  Methodology,  'Monitoring,  Data  col- 
lection, Measurement,  'Supersaturation,  Dis- 
solved oxygen,  Gases,  'Physical  properties,  Fish 
disease,  •On-site  data  collection,  'Pollutant 
identification. 

Identifiers:  Tensionometers,  Total  dissolved  gas 
tension,  'Dissolved  gas  superaturation.  Dissolved 
gas  monitors,  Weiss  saturometer. 

The  environmental  and  biomedical  problem  of  su- 
persaturation of  dissolved  gas  and  the  research  re- 
lated to  it  has  produced  a  need  for  a  more  efficient 


means  of  neasuring  and  monitoring  total  dissolved 
gas  pressure  than  those  now  inuse.  A  modification 
of  the  Weiss  saturometer  is  described  which 
equailibrates  within  eight  minutes,  is  portable  and 
can  be  operated  remotely  in  a  recording  mode.  The 
basic  unit  is  inexpensive,  easily  constructed  out  of 
available  components  and  allows  many  options  in 
design  so  that  such  units  can  be  custom  made  to 
specific  needs.  It  has  been  field  tested  and  is  cur- 
rently in  use.  (Katz) 
W77-05083 

PROGRESS  REPORT  ON  CORPS  OF  EN- 
GINEERS ACTIVITIES  RELATED  TO  SUPER- 
SATURATED GASES, 

Army    Engineer    Div.    North    Pacific,    Portland, 

Oreg. 

E. M. Mains.  _  ,  ,„.    c 

Presented  to  N2  Task  Force,  14  February  1974.  5 

p.,  2  fig. 

Descriptors:  'Columbia  River,  'Supersaturation, 
Dams,  Dam  sites,  Juvenile  fish.  Fish  migration, 
Salmon,  Spillways,  Bioassay,  'Oregon,  On-site  in- 
vestigations, Water  quality,  Behavioi,  'Sampling, 
•Monitoring,  'Pollutant  identification. 
Identifiers:  'Gas  supersaturation,  Chinook  sal- 
mon, Chinook  salmon  fingerlings,  Bonneville 
Dam',  Lower  Monumental  Dam,  Little  Goose 
Dam. 

The  Corps  of  Engineers  has  completed  the  gas 
sampling  program  and  evaluated  pertinent  to 
determining  the  gas  supersaturation  potential  of  its 
run-of-river  projects.  Research  of  alternative 
methods  for  gas  supersaturation  control  has  been 
completed.  The  Corps  of  Engineers  control  pro- 
gram is  outlined.  (Katz) 
W77-05086 

NITROGEN  SUPERSATURATION  PROBLEM, 
PUBLIC  MEETING,  MARCH  23,  1971, 

Army    Engineer    Div.    North    Pacific,    Portland, 

Oreg. 

R.  S.  KeUey. 

March  23, 1971,  4  p. 

Descriptors:  'Columbia  River,  Grand  Coulee 
Dam,  Hydroelectric  plants,  Dams,  Dam  sites, 
Monitoring,  On-site  investigations,  On-site  data 
collection,  Salmon,  Spillways,  Engineering,  En- 
gineering structures,  Hydraulic  turbines, 
•Supersaturation. 

Identifiers:  *Snake  River,  High  spill  period,  Scale 
models,  Field  surveys,  Nitrogen  studies. 

The  program  of  the  North  Pacific  Division  Corps 
of  Engineers  in  regard  to  the  gas  supersaturation 
problem  of  the  Columbia  and  Snake  Rivers  is  out- 
lined. Plans  include  the  evaluation  of  scale  models 
and  prototypes,  special  field  surveys,  research, 
data  collection  and  analysis  and  the  establishment 
of  a  coordinating  committee  called  the  Nitrogen 
Studies  Task  Group.  (Katz) 
W77-05088 

REVIEW  OF  GAS  SUPERSATURATION 
RESEARCH  DONE  BY  NATIONAL  MARINE 
FISHERIES  SERVICE  AT  PRESCOTT  FIELD 
FACILITY  -  1969-1974, 

National   Marine    Fisheries    Service,   Longview, 

Wash.  Prescott  Field  Facility. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05091 


A  REPORT  ON  THE  RESULTS  OF  A 

TORING     PROGRAMME     FOR     DISK 

GASES  LN   SELECTED   WATERS  OF 

COLUMBIA,  1972, 

British  Columbia  Water  Resources  Servic 

toria.  Pollution  Control  Branch. 

For  primary  bibliographic  entry  see  Field  X 

W77-05095 


A  REPORT  ON  RESULTS  OF  A  MONIT 
PROGRAMME  FOR  DISSOLVED  GAi 
SELECTED  WATERS  OF  BRITISH  COLl 

1972-73, 

British  Columbia  Water  Resources,  Victoi 

lution  Control  Branch. 

For  primary  bibliographic  entry  see  Field  > 

W77-05096 

5B.  Sources  Of  Pollution 


HYDROLOGY  AND  WATER  QUALITY 
CENTRAL  KENTUCKY  KARST:  PHASE 

Kentucky  Water  Resources  Research  " 

ington. 

J.  F.  Quinlan,  and  D.  R.  Rowe 

Available  from  the  National  Technical  I 

tion  Service,  Springfield,  VA  22161  as  PB- 

Price  codes:  A06  in  paper  copy,  A01  in  mir 

Research  Report  No.  101,  January  1977. 

fig    12  tab,  46  ref.  OWRT  A-062-KY(i; 

0001-5017  and  14-34-0001-6018. 

Descriptors:  'Water  quality,  Mans; 
•Karst,  Dyes,  'Kentucky,  Hydrologic 
•Heavy  metals,  Effluents,  Caves,  'Path 
tants,  Springs,  Tracers,  Groundwatei 
Copper,  Chromium,  Nickel,  Water  I 
sources,  Wells. 

Identifiers.    Optical   brighteners,   Cave 
Hidden  River  Cave  stream(Ky). 

Study  of  springs  and  cave  streams  ha, 

heavy  metal-rich  effluent  from  a  wastewa 

ment  plant  can  be  traced  to  Hidden  Ri' 

(beneath  the  city  of  Horse  Cave)  and  thei 

miles  north  to  a  group  of  39  springs  at  14 

along   a   5-mile   reach   of   Green   River. 

chromium,  copper  and  zinc  in  these  efflu' 

ing  springs  are  in  concentrations  of  as  nv 

times  greater  than  other  springs   upstr 

downstream  from  this  reach,  20  times  gre 

the  Green  River,  and  60  times  greater  tha 

low  domestic  wells  between  Horse  Cav< 

river.  Mean  concentration  ratios,  based 

pies  taken  during  moderate  to  flood  flow 

siderably  lower.  Water  tracing  over  distai 

much  as  15  miles  has  made  it  possible  to 

thirteen    groundwater    basins,    eleven 

characterized  by  distributary  flow.  Stuc 

water  quality  of  five  adjacent  groundwa 

showed   that  they   could  be  geochemi 

ferentiated.    One    of    these,    the    Thre 

Groundwater  Basin,  has  a  distributary 

that  is  2.4  miles  wide  and  its  discharge  i: 

to   be   affected   by   brines   released  b| 

Recommendations  are  made  for:  (1)  tj 

drainage  basin  maps  for  regional  plannin 

tection  of  water  supplies,  (2)  protectioi 

water  supplies,  and  (3)  development  c 

springs     as     potential     public     water 

(Huffsey-Kentucky) 

W77-04602 


RELATIONS     BETWEEN      FISH     BEHAVIOR, 

BIOASSAY   INFORMATION    AND   DISSOLVED 

GAS   CONCENTRATIONS   ON    SURVIVAL   OF 

JUVENILE       SALMON       AND       STEELHEAD 

TROUT  IN  SNAKE  RIVER, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 

Northwest  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05092 


LAND  APPLICATION  OF  WASTE  MA 

Calf  News,  Vol.  14,  No.  6,  p.  28,  June,  1' 

Descriptors:    'Organic   wastes,   Nittog 
Soils,  Economics,  Water  pollution,  Grc 
•Farm  wastes,  Waste  disposal. 
Identifiers:     'Land    disposal,     'Plant  I 
•Forest  residues,  'Food  processing  wasj 

The  Soil  Conservation  Society  of  Ami| 
sored  a  national  conference  in  Des  Moi 
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the  application  of  plant  and  forest  residues 
mimal  and  food  processing  wastes  to  the  land, 
le  paper  presented  by  Dr.  B.  A.  Stewart  of 
land,  Texas,  Agricultural  Research  Station, 
bllowing  points  were  made  concerning  the 
y  of  the  soil  to  accept  manure:  (1)  Applica- 
of  manure  and  other  wastes  should  be  made 
y  seasons  to  minimize  water  pollution  and 
rification  losses.  (2)  Salt  is  the  limiting  factor 
:as  with  less  than  one  inch  percolation  per 
such  as  West  Texas.  (3)  Nitrogen  is  the  limit- 
ctor  in  high  percolation  areas  east  of  the  Mis- 
pi  River.  (4)  Sandy   soils  with  low-cation 
inge  capacity  can  receive  less  waste  than 
high  in  clay  or  organic  matter  which  have  a 
ation  exchange  capacity.  Though  a  number 
pers  were  presented,  Dr.  John  Sweeten  of 
i  A  and  M   found  the  following  common 
Is  in  all  presentations:    (1)   A   farmer   or 
er  is   generally    safe    in    applying   organic 
l  at  rates  that  balance  available  nitrogen  in 
>aste  material  with  plant  nitrogen  require- 
(2)  Most  of  the  so-called  waste  materials 
le  economic   benefits   if   used   wisely   for 
omic  purposes.  (3)  There  is  a  tremendous 
it  of  technical  information  availabe  on  land 
sal  of  organic  wastes.  (4)  Practicing  good  soil 
rvauon  will  automatically  keep  nearly  all  the 
ic  matter,  nutrients  and  pesticides  out  of 
is  and  groundwater.  (Ott-East  Central) 
14607 


ILING  DAIRY  WASTES, 

lakes,  and  O.  T.  Stallcup. 
sas  Farm  Research,  Vol.  23,No 
fig,  1  tab. 


1,  p.  14, 


ptors:  'Dairy  industry,  *Arkansas,  *Water 

on,  Groundwater,  "Costs,  Nutrients,  Salts, 

wastes,    Waste    treatment,    Application 

iers:  'Land  disposal,  Fly  control. 

'f  the  dairy  manure  produced  in  Arkansas  is 
1  to  the  soil.  This  may  result  in  nitrogen  ac- 
ition  in  surface  or  ground  waters.  The  key 
ring  this  problem  is  to  incorporate  the 
:  into  the  soil  at  such  a  rate  that  the  proper 
t  of  nitrogen  is  made  available  for  plant 
ion  for  forage  and  grain  production.  Two 
is  of  manure  handling  are  compared  - 
ig  the  manure  into  a  pile  and  loading  it  with 
•mounted  tractor  loader  and  scraping  it  and 
ading  from  a  concrete  ramp.  Loading  time 
weed  75  percent  when  the  concreter  ramp 
ed.  It  is  estimated  that  the  reduction  in  time 
>or  costs  on  a  35-cow  herd  would  pay  for 
instruction  in  450  days,  not  including 
convenience,  better  manure  utilization,  fly 
,  and  difference  in  machinery  investment, 
udy  on  incorporation  of  dairy  lot  manure 
1,  manure  was  applied  during  October  to  a 

Boone  orchardgrass  and  Victoria  alfalfa. 
Id  contained  3  types  of  soil.  Rates  of  appli- 
vere  100  tons  and  10  tons  per  acre.  Soil  or- 
'atter  potassium,  sodium,  and  magnesium 
«her  following  application  at  the  100  ton 
!  level,  while  calcium  content  was  higher  in 
s  receiving  10  tons  per  acre.  Nutrient  levels 
W-ton  treatment  area  were  not  detrimental 
growth.  Neither  was  salt  accumulation.  It 

d  that  most  dairy  farms  in  Arkansas  have 
land  available  to  permit  manure  applica- 
incorporation  at  a  rate  that  would  allow 
an  of  nitrogen  without  deleterious  accumu- 
Penrod-East  Central) 
510 


Jn*2F™  GWCULTURAL   LAND  USES 
"OFF  QUALITY. 

«e  Univ.,  Knoxville.  Dept.  of  Agricultural 

rag. 

»ary  bibliographic  entry  see  Field  5C. 


CONFINED  ANIMALS  AND  PUBLIC  ENVIRON- 
MENT, 

Agricultural  Extension  Service,  Stillwater,  Okla 

Feedlot  Waste  Management 

M.D.  Paine. 

Publication  GPE-7000,  University  of  Nebraska 

Cooperative  Extension  Service,  1972,  4  p.  5  fig. 

Descriptors:  "Confinement  pens,  *  Agricultural  ru- 
noff, "Water  pollution,  "Groundwater,  "Great 
Plains,  "Cattle,  Costs,  Nutrients,  Nitrates 
Biochemical  oxygen  demand,  "Farm  wastes' 
Waste  disposal.  ' 

Identifiers:  "Land  disposal,  Total  solids. 

The  major  indicators  for  the  magnitude  of  pollu- 
tion in  water  are:  total  solids,  biochemical  oxygen 
demand,  nitrates,  and  nutrients.  Under  normal  cir- 
cumstances,  manure   from   cattle   falls   on   land 
where  the  cattle  eat.  The  amount  of  total  solids  or 
biochemical  oxygen  demand  that  reaches  water 
depends    upon    rainfall    which    causes    runoff 
Research  studies  indicate  that  about  2  percent  of 
the   total   possible   biochemical   oxygen   demand 
loading  reaches  a  water  stream.  Under  severe  con- 
ditions caused  by  heavy  storms  or  snowmelt,  up  to 
5  percent  of  the  biochemical  oxygen  demand  may 
reach    a    stream.    In    the    past,     feedlots    that 
developed  in  the  Great  Plains  caused  severe  pollu- 
tion problems  because  climatic  conditions  were 
ignored  and  feedlots  were  built  in  convective  thun- 
derstorm areas.  However,  great  headway  has  been 
made  in  those  states  through  the  use  of  runoff  con- 
trol  measures.   Another   problem    that   must   be 
guarded  against  is  nitrate  pollution  of  ground- 
waters under  feedlots.  In  cases  where  the  feedlot 
surface  is  lightly  stocked,  is  maintained  for  only  a 
portion  of  the  year,  or  is  abandoned  without  clean- 
ing, natural  processes  break  up  the  compacted 
lower  layer  and  allow  nitrates  to  move  downward 
toward  groundwater.  There  is  little  evidence  of 
nitrate  buildup  under  active  feedlots.  It  is  esti- 
mated that  80-100  million  tons  of  manure  must  be 
hauled  to  adjacent  cropland  every  year.  However 
the  cost  of  processing  solid  waste  from  municipali- 
ties and  industries  is  at  least  40  times  greater  than 
hauling  animal  manure  produced  in  confinement 
Estimates  of  the  total  solid  materials  produced  by 
animals  must  consider  factors  for  confinement 
moisture,  and  the  type  of  ration.  (Rowe-East  Cen- 
tral) 
W77-04617 


FARM  WASTE  COMPOSTING  PROCESS. 

Effluent  and  Water  Treatment  Journal    Vol    15 
No.  9,  p.  482-488,  September,  1975.  1  fig.' 

Descriptors:     "Pollution     abatement,     "Slurries 
"Solid  wastes,   "Design,  Waste  disposal    "Farm' 
wastes,  Waste  disposal  fields. 
Identifiers:  "Composting,  "Land  disposal. 

Dr.  K.  R.  Gray  and  Dr.  A.  J.  Biddlestone  of  the 
Chemical  Engineering  Department  lead  the  Com- 
post Studies  Group  at  the  University  of  Bir- 
mingham, which  for  the  past  5  years  has  been  stu- 
dying the  application  of  composting  to  the  treat- 
ment of  farm  manure  slurries.  The  Ministry  of 
Agriculture  is  encouraging  farmers  to  return  to 
their  fields  as  much  animal  manure  as  possible.  A 
new  process  will  enable  farmers  to  do  this  without 
the  previously  attendant  risk  of  pollution  of  the 
air,  neighboring  water  courses  or  the  soil.  The  key 
to  the  process  is  the  efficient  use  of  the  head  from 
a  slurry-straw  composting  reaction  to  evaporate 
the  water  from  the  slurry,  thereby  leaving  a  solid 
compost  product  with  no  liquid  effluent.  The 
equipment  consists  of  4  specially  constructed 
cubes  maintained  under  forced  aeration.  In  each 
cube  a  batch  of  slurry  and  straw  is  composted  for 
about  a  month;  the  cubicle  is  then  emptied  and 
refilled.  In  Week  1,  for  a  particular  cubicle,  slurry 
and  the  straw  are  carefully  blended  and  the  cubicle 
filled.  The  straw  matrix  filters  out  the  suspended 
solids  from  the  slurry  and  absorbs  much  of  the 
liquor.  In  Week  2,  the  mass  reaches  its  maximum 
composting  temperature.  The  drainage  liquor  from 


the  recycle  tank  is  carefully  sprayed  over  the  com- 
posting mass  and  becomes  totally  evaporated  into 
the  stream  of  air  being  blown  through  the  matrix. 
In  Weeks  3  and  4,  composting  continues  under 
forced  aeration  conditions  but  without  any  liquid 
recycle.  The  temperature  starts  to  fall  back  and  the 
cubicle  is  emptied  at  the  end  of  week  4.  The  weight 
of  the  mass  falls  to  1/3  that  of  the  original  charge, 
owing  to  the  enormous  evaporation  of  water.  The 
technique  can  handle  manure  slurries  from  any 
source-pigs,  cattle,  or  poultry.  The  capital  in- 
stalled cost  of  a  manufactured  unit  is  likely  to  be 
about  10  pounds  per  pig  place,  100  pounds  per  cow 
place.  Labor  needs  for  a  1000  pig  or  100  cow  unit 
are  about  1/2  hour  per  day  for  cubicle  filling  and  1- 
2  hours  per  week  for  cubicle  emptying  and 
stockpiling  the  compost  jOtt-East  Central) 
W77-04619 


FAECAL  COLIEORMS  AND  FAECAL 
STREPTOCOCCI  IN  STREAMS  IN  THE  NEW 
GUINEA  HIGHLANDS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 
R.  Feachem. 

Water  Research,  Vol  8,  No  2,  p  367-374,  June 
1974. 

Descriptors:  "Water  pollution  sources, 
"Coliforms,  "Streptococcus,  "Public  health' 
"Agricultural  runoff,  Hogs,  Bioindicators' 
Streams,  "Farm  wastes. 

Identifiers:  "New  Guinea,  "Domestic  water 
sources,  "Pollution  indicators. 

A  detailed  study  was  made  of  fecal  coliform  and 
fecal  streptococci  concentrations  in  the  streams  of 
the  Saka  Valley  in  the  Highlands  of  New  Guinea. 
The  Saka  Valley  supports  large  populations  of  hu- 
mans and  domestic  pigs,  whose  feces  are  washed 
into  the  streams  by  surface  runoff  following  rain. 
Researchers  hoped  to  determine  whether  the  fecal 
content  of  the  streams,  which  are  used  as  domestic 
water  sources,  would  render  the  waters  unsafe.  If 
so,  the  researchers  further  wanted  to  determine 
what   action   could    be    taken   to    minimize    this 
hazard.    Study    conclusions    were:    (1)    Natural 
waters  in  the  New  Guinea  Highlands  are  con- 
taminated with  fecal  material,  which  may  derive 
largely  from  herds  of  domestic  pigs.  (2)  The  pol- 
luted waters  are  used  for  all  domestic  water  needs 
and  are  a  health  hazard.  Only  the  spring  water  is  of 
reasonable    quality    and    the    encouragement    of 
greater  use  of  spring  water,  and  spring  protection 
are  obvious  public  health  improvement  measures! 
(3)  Fecal  coliforms  and  fecal  streptococci  proved 
to  be  excellent  indicators  of  fecal  pollution  in  the 
New  Guinea  Highlands.  The  membrane  filtration 
techniques,   used    to   enumerate   these   bacteria 
were  highly  suited  to  the  remote  field  conditions' 
and  the  primitive  laboratory.  (4)  Fecal  streptococci 
concentrations  were  extremely  sensitive  to  animal 
pollution  and  peaked  rapidlv  following  stormwater 
runoff  into  the  streams.  (5)  Water  temperatures 
ranged  from  13  to  26.2  degrees  C  and  there  was  no 
evidence  of  coliform  regrowth  at  these  tempera- 
tures. This  may  be  due  to  the  absence  of  major 
discharges  of  domestic  or  industrial  wastes  into 
the  streams.  (Rowe-East  Central) 
W77-04620 


INFILTRATION  ON  A  CATTLE  FEEDLOT, 

Agricultural   Research    Service,    Lincoln     Nebr 

North  Central  Region. 

L.  N.  Mielke,  and  A.  P.  Mazurak. 

Presented  at  the  1975  Annual  Meeting,  American 

Society  of  Agricultural  Engineers,  University  of 

California,  June  22-25,  1975,  Paper  No.  75-4028   14 

p.  2  fig,  4  tab,  16ref. 

Descriptors:    "Feed    lots,    "Cattle,    "Infiltration 
rates,    "Nitrates,    "Soil   profiles,    "Groundwater 
Permeability,    Water    pollution    sources     "Farm 
wastes,  Pollutant  identification. 
Identifiers:  "Soil  interface  layer. 
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Group  5B— Sources  Of  Pollution 


The  most  common  criterion  used  to  indicate  water 
pollution  is  the  nitrate-nitrogen  (N03-N)  content. 
A  common  assumption  is  that  since  N03-N  is  very 
soluble  and  mobile  in  water,  where  water  goes, 
N03-N  goes  also.  A  study  was  conducted  at  a  Piatt 
River  Valley  feedlot  to  determine  some  of  the 
characteristics  of  infUtration  of  water  into  and 
water  and  gas  movement  through  a  feedlot  profile. 
Since  physical  soil  characteristics  indirectly  affect 
nitrogen  conversion,  they  also  directly  influence 
the  nitrogen  status  under  the  feedlot.  Water  infil- 
tration in  the  feedlot  was  determined  by  the  dou- 
ble-cylinder method.  Two  methods,  the  fixed  hook 
and  the  float-controlled  calibrated  supply  tank, 
were  used.  The  equipment  was  protected  from  cat- 
tle  destruction   by   a   fence.   Using   a  Giddings 
hydraulic  soil  probe,  undisturbed  feedlot  soil  cores 
encased  in  heat-shrink  plastic  were  taken.  The  in- 
terface layer  in  the  feedlot  developed  as  a  result  of 
the  hoof  action  and  manure  cover,  and  was  the 
most  restrictive  layer  to  water  movement.  Study 
data  showed  that  air  and  water  permeabilities  were 
lowest  in  the  interface  section  and  increased  in  the 
soU  below .  The  average  rate  of  water  entry  was  1 .7 
g/cm3  at  18  percent  water  content.  It  was  con- 
cluded that  undisturbed  feedlot  soil  cores   and 
feedlot  interface  material  compacted  at  water  con- 
tent for  maximum  density  are  effective  barriers  to 
water  movement.  (Penrod-East  Central) 
W77-04625 

INFILTRATION    OF  WATER   ON   A   CATTLE 

FFFDLOT 

Agricultural   Research    Service,    Lincoln,    Nebr. 

North  Central  Region. 

L.  N.  Mielke,  and  A.  P.  Mazurak. 

Transactions  of  the  ASAE,  Vol  19,  No  2,  p  341- 

344,  March-April,  1976.  3  fig,  4  tab,  15  ref . 

Descriptors:     *Feed     lots,     *Infiltration     rates, 
♦Groundwater,  *Hydraulic  conductivity , 

♦Porosity,  *Bulk  density,  *Farm  wastes,  Water 
pollution  sources,  Pollutant  identification. 
Identifiers:  *Manurepack,  *Air  permeability. 

Four  undisturbed  soil  cores  from  an  active  cattle 
feedlot,  encased  in  heat-shrink  plastic,  were  used 
in  the  laboratory  to  measure  infiltration.  Six  addi- 
tional undisturbed  feedlot  soil  cores  and  2  cores 
from  adjacent  cropland  were  taken  for  measure- 
ments of  air  permeability,  hydrauUc  conductivity, 
porosity,  particle-size  distribution,  bulk  density, 
and  organic  matter  content.  Early  field  observa- 
tions of  outdoor  cattle  feedlots   showed  that  a 
dense  layer  exists  near  the  soil  surface  that  ap- 
parently decreases  water  intake.  Research  results 
showed  a  low  N03-N  content  in  the  groundwater 
(1-2  m  depth)  in  the  immediate  vicinity  of  the 
feedlot  in  contrast  with  much  higher  N03-N  con- 
tent in  weUs  under  cropland.  Water  intake  in  the 
feedlot  and  into  undisturbed  complete  feedlot  soil 
cores  was  extremely  slow  (range  from  0.38  x  10  to 
the  2nd  power  to  2.3  x   10  to  the  2nd  power 
cm/day).  Air  and  water  permeabilities  were  lowest 
in  the  interface  section  and  increased  in  the  soil 
below.    Water    permeability     increased    28-fold 
between  the  interface  layer  and  the  next  layer  10 
cm  deeper.  Bulk  density  was  1.68  g/cm3  in  the 
mineral  soil  in  the  interface  layer.  Interface  sod 
showed  maximum  compaction  of  1 .70  g/cm3  at  18 
percent  water  content.  No  water  moved  through 
the  interface  material  during  6  days.  Undisturbed 
feedlot  soil  cores  and  feedlot  interface  material 
compacted  at  water  content  for  maximum  density 
were  found  to  be  effective  barriers  to  water  move- 
ment, an  important  fact  in  understanding  feedlot 
hydrology   and   protecting   groundwater   quality. 
(Rowe-East  Central) 
W77-04626 

IMPACT  OF  FERTILIZERS  AND  AGRICUL- 
TURAL WASTE  PRODUCTS  ON  THE  QUALITY 
OF  WATERS. 

Organization    for    Economic    Co-Operation    and 
Development,  Paris  (France). 
1973,  72  p.  4  fig,  9  tab,  47  ref. 


Descriptors.  *Water  quality,  'Water  pollution. 
•Groundwater,  "Nutrients,  "Fertilizers, 

•Eutrophication,  "Organic  wastes,  Economics, 
Leaching,  Nitrogen,  "Farm  wastes,  Phosphorus 
"Agricultural  runoff,  Erosion,  Irrigation,  Legal 
aspects,  Public  health. 

Identifiers:  "Waste  management,  Environmental 
effects,  Land  application,  Educational  aspects. 

Agricultural  waste  products  (particularly  animal 
wastes)  and  fertilizers  make  substantial  contribu- 
tions of  nutrients  to  surface  waters,  thus  con- 
tributing to  the  development  of  eutrophication^ 
This  report,  based  on  an  investigation  conducted 
by  the  Organization  for  Economic  Co-operation 
and    Development    Water    Management    Sector 
Group  on  Eutrophication  of  Surface  Waters  and 
its  control,  gives  an  evaluation  of  nutrient  con- 
tribution to  surface  waters  and  indicates  measures 
and  practices  that  may  be  employed  to  reduce 
such    contributions.     Sources     of     nutrient    en- 
richment   of    surface    waters    include    industrial 
discharges,  urban  discharges,  agricultural  activi- 
ties, and  rainfall.  The  sources  of  nutrient  loss  from 
soil  include  those  from  soil  organic  matter,  soil 
minerals,    fertilizers    and    all    types    of   organic 
manures.  Mechanisms  for  nutrient  losses  which 
occur  from  agriculture  to  the  water  system  are 
leaching,    surface    runoff,    erosion    and    direct 
discharge   of   animal   wastes.   These    vary    con- 
siderably, depending  on  the  agricultural  system 
(e  g  crop  rotation  and  fertilizer  practice)  and  the 
geographical    characteristics    (e.g.    climate,    soil 
type,   and   slope.)  The   most   serious   source   of 
nutrient  losses  from  agriculture  to  water  is  from 
operations  with  high  livestock  densities.  Since  the 
range  of  climatic  and  geographical  conditions,  and 
the  range  of  customary  agricultural  practices  vary 
very  greatly  from  region  to  region,  only  a  general 
guide  to  remedial  measures  can  be  given.  Factors 
that  must  be  considered  when  proposing  a  change 
in    customary    practices    include    environmental 
aspects,  employment,  economic  feasibility,  need 
for  food  production,  practical  applicability  and 
cost.  A  change  in  the  education  of  the  farmer  is 
needed,  which  not  only  considers  the  economic 
factors  of  fertilizing  operations,  but  also  the  en- 
vironmental   consequences    of    nutrient    losses. 
(Penrod-East  Central) 
W77-04629 


METHANE  FROM  FARM  WASTES, 

D.  M.Paulin. 

The  Soil  Association,  Vol.  2,  No.  4,  p.  10,  20, 

April,  1974. 1  fig. 

Descriptors:  "Methane,  "Recycling,  "Fertilizers, 

"Biological  treatment,  "Organic  wastes,  "Design, 

"Anaerobic    digestion,    Copper,    Air    pollution, 

Water  pollution,  Soil  contamination,  Hogs,  "Farm 

wastes. 

Identifiers:  "Refeeding,  "Scotland. 

The  experiments  in  progress  at  the  Rowett 
Research  Institute  and  the  Scottish  Farm 
Buildings  Investigation  Unit,  North  of  Scotland 
College  of  Agriculture,  were  started  originally  not 
so  much  for  possible  energy  production  as  because 
of  overall  public  concern  about  control  of  land, 
air,  and  water  pollution.  It  was  realized  that 
biological  treatment  of  farm  wastes  could  lead  to 
efficient  recycling,  but  it  was  also  realized  that 
such  treatment  as  is  used  in  domestic  sewage 
systems  was  not  adequate  because  of  the  very 
much  higher  content  of  organic  material  in  farm 
wastes.  The  team  examining  the  problems,  there- 
fore, decided  to  experiment  with  anaerobic 
digestion,  using  wastes  from  an  intensive  pig  unit. 
After  experimenting  with  varying  rates  and  dif- 
ferent load  mixtures,  it  was  found  that  a  mixture 
of  sow-house  and  fattening-house  waste  (3.5  per- 
cent solids),  with  a  loading  rate  of  100  gal/day  and 
at  a  digester  temperature  of  35  degrees  C,  in- 
creased gas  production  to  about  500  cu  ft/day, 
comprising  68  percent  methane  and  32  percent  car- 
bon dioxide.  However,  the  actual  volume  of  gas 
produced  depends  on  the  composition  of  the  waste 


as  well  as  the  volume  Three  thingi  seeir«i 
reach  in  the  foreseeable  future  <l)  The  prog 
of  useful  fertilizer,  complicated  in  the  cm 4 
Uurry  by  the  indestructibility  of  the  copi  i 
apparently  included  in  pig  nutrition,  *j 
production  of  feed  recycled  from  the  a 
wastes,  with  the  same  reservations  concern 
wastes',  and  (3)  The  production  of  metht 
with  potential  for  heating  and  for  energy  f  ■ 
farm  machinery.  The  ultimate  goal  is  to  pi  a 
design  for  a  cheap,  easily  run  anaerobic  |» 
the  ordinary  farm.  (Rowe-East  Central) 
W77 -04630 


POLLUTED  GROUNDWATER:  A  REVH 
THE  SIGNIFICANT  LITERATURE, 

California  Univ.,   Berkeley    Dept.  of  CI 

gineering. 

D.  K.  Todd,  and  D  E.  O.  McNulty. 

Water  Information  Center,  Inc.,  Huntingt' 

York,  1975,  179  p. 

Descriptors:  "Bibliographies,  "Farm  « 
♦Pesticides,  "Herbicides,  Pollutants,  ♦Mo* 
Water  pollution,  Industrial  wastes,  Publi  < 
Injection  wells,  Recharge  wells.  Waste  « 
wells,  Return  flow,  Irrigation. 
Identifiers:  'Literature  reviews,  ♦Urban  j  • 
♦Agricultural  pollution. 

This  literature  review  is  concerned  withi 
water  pollution  resulting  from  man's  i  i 
Literature  included  was  selected  on  the  b:» 
significance  and  relevance  from  i  «< 
bibliographies,  general  references,  and  <l 
Excluded  from  consideration  were  all  unid 
materials,  administrative  regulations  atali 
ment  levels,  and  legal  reports.  The  sti 
limited  to  literature  of  the  United  States,! 
exception  of  a  few  Canadian  reports  and  i 
book  on  the  European  groundwater  I 
situation.  Items  of  historical  interest  * 
eluded  because  they  have  limited  bearin 
current  and  future  pollution  situation;  oi 
references  predate  1950.  Selections  from* 
reports  were  restricted  to  those  directly  I 
ing  changes  in  groundwater  quality.  CM 
and  III  contain  annotated  listings  of  biblio 
and  important  general  references.  Thent 
literature  is  reviewed  in  essay  form  on  >" 
basis,  including:  urban  pollution,  indust) 
tion,  agricultural  pollution,  pollution  fr< 
salt  water  and  surface  water,  pollutant  i 
fects,  and  evaluating  pollution.  (Merry* 
Central) 
W77-04631 

DEVELOPMENT    AND    APPLICATIO 
SIMPLIFIED    STORM  WATER   MAN  A  - 
MODEL, 

Metcalf  and  Eddy,  Inc.,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Fiek  . 
W77-04637 


ASSESSMENT  OF  MATHEMATICAL  < 
FOR  STORM  AND  COMBINED  ! 
MANAGEMENT, 

Battelle  Pacific  Northwest  Labs.,  ' 
Washington,  Water  and  Land  Resources  i 
For  primary  bibliographic  entry  see  Fiel  1 
W77-04638 

CHARACTERIZATION  AND  TREAT  ! 
COMBINED  SEWER  OVERFLOWS, 

San  Francisco  City  and  County  Dept  1 

Works,  Calif. 

For  primary  bibliographic  entry  see  Fiel ' 

W77-04644 


LAND  APPLICATION  OF  WASTEWA 
FATE  OF  VIRUSES,  BACTERIA  AN 
METALS  AT  A  RAPID  INFILTRATIOJ 

Army  Medical  Bioengineering  Res  ■ 
Development  Lab.,  Fort  Detrick,  Md. 
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Sources  Of  Pollution— Group  5B 


(timary  bibliographic  entry  see  Field  5D 

,M647 

.UATION  OF  THE  USE  OF  SLUDGE  CON- 
iING  PLUTONIUM  AS  A  SOIL  CONDI- 
ER  FOR  FOOD  CROPS, 

>raia  Univ.,   Livermore.    Lawrence    Liver- 

,Lab. 

irimary  bibliographic  entry  see  Field  5D 

94649 


I.ATED  FIELD  STUDY  FOR  I/I  ANALY- 

'uiary  bibhographic  entry  see  Field  5D 

04662 


lL         COLIFORM  AND  FECAL 

PTOCOCCUS  DENSITY  RELATIONSHIPS 
rASTE    DISCHARGES    AND    RECEIVING 

ERS, 

:ipal  Environmental  Research  Lab.,  Cincin- 

3hio. 

Geldreich. 

Critical  Reviews  in  Environmental  Control 

,  No  4,  p  349-369,  October,  1976. 4  fig,  12  tab| 

iptors:        'Water        pollution        sources, 
iorms,  ♦Streptococcus,  'Pollutant  identifica- 
Farm    wastes,    Sewage    effluents,    Storm 
,  'Bioindicators. 
fiers:  Domestic  sewage. 

ty  differences  between  fecal  coliform  (FC) 
sal  streptococcus  (FS)  were  determined  as 
xtive  water  pollution  source  indices.  The 

concern  was  the  use  of  FC/FS  ratios  to 
nine  if  pollution  was  primarily  due  to  either 
is  or  animals.  These  ratios  should  be 
iped  from  bacterial  densities  in  water  sam- 
om  the  point  of  discharge  or  within  a  limited 
ce  or  flow  time  downstream  for  the  most 
ngful  correlations.  This  was  true  because  of 
nmental  effects  on  organisms  of  fecal  origin 
liffusion  in  receiving  waters.  These  ratios 
ibserved  to  shift  with  age  to  a  range  of  0.7  to 
ests  indicated  that  the  contrast  of  density 
nships  between  man  and  other  warm- 
■i  animals  was  revealed  in  analyses  of 
tic  sewage  and  storm  water  and,  in  cases 

storm  water  collections  and  domestic 
:  are  combined,  ratios  are  more  concen- 

and  reflect  the  even-flowing  inputs  of 
be  sewage.  Conditions  from  various  food 
sing  ard  animal  growing  enterprises  were 
:d  as  they  relate  to  FC/FS  ratios.  In  summa- 
;as  concluded  that  the  FC/FS  ratios  could  be 
ie  in  determining  pollution  origins.  (Collins- 

1711 


MOVEMENT     IN     SOIL     COLUMNS 
»ED  WITH  SECONDARY  SEWAGE  EF- 

[tural   Research    Service,    Phoenix,    Ariz, 
conservation  Lab. 

jnce,  C.  P.  Gerba,  and  J.  L.  Melnick. 
VS,dc?nVlronmental  Microbiology,  Vol  32, 
520-526,  October,  1976.  4  fig,  5  tab,  16  ref . 

•Viruses,      'Sewage      treatment, 
water  treatment,  'Pollutant  identification, 
,    I  b°"  "^lamination,  Adsorption,  'Path 
tants,  Salts, 
ens:  De-ionized  water,  Desorption. 

nents  were  designed  to  determine  if  soil 
e  saturated  by  viruses  applied  in  secondary 
effluent  Effluent  containing  3  X  10  to  the 
"plaque-forming  units  of  polio  virus  type 
It  ,  *°  25°  cm  lon8  columns  filled  wkh 
«">a  from  basins  used  for  infiltration  of 
rL  .age  effluent-  Average  infiltration 
Uie  columns  were  55  and  1 5  cm/day.  Most 


viruses  were  removed  from  sewage  in  the  first  few 
centimeters  of  soil.  Infiltration  rate  differences  did 
not  affect  virus  removal.  Viruses  were  detected  in 
samples  from  the  160  cm  depth,  but  not  from  sam- 
ples at  240  to  250  cm.  Virus  concentrations  were 
reduced  by  about  2  logs  during  the  first  2  cm  but 
traveled  another  38  cm  before  being  reduced  by 
another  log.  Data  indicated  that  near-surface  fac- 
tors other  than  adsorption  were  involved  Virus 
removal  would  be  directly  proportional  to  virus 
concentrations  at  any  depth  if  adsorption  were  the 
only  factor  involved.  Desorption  of  viruses  was 
considerable  with  the  application  of  deionized 
water.  Desorption  and  virus  movement  were 
greatly  decreased  with  the  addition  of  CaC12  to 
the  deionized  water.  Deionized  water-induced 
desorption  was  prevented  by  drying  the  soil 
between  applications  of  the  sewage  water-virus 
mixture.  Results  indicate  that  viruses  would  move 
through  250  cm  of  calcareous  sand  only  if  there 
were  heavy  rains  within  1  day  after  stoppage  of 
sewage  application.  Minimal  viral  movement 
would  result  from  flooding  with  sewage  soon  after 
the  rain  began.  Further  research  is  suggested  to 
determine  the  length  of  viability  of  adsorbed 
viruses.  (Collins-FIRL) 
W77-04712 


PREDICTION         OF        VDSYL        CHLORIDE 
MONOMER   MIGRATION   FROM    RIGID    PVC 

Goodrich    (B.    F.)    Research    and    Development 

Center,  Brecksville,  Ohio. 

A.  R.  Berens,  and  C.  A.  Daniels. 

Polymer  Engineering  and  Science,  Vol.  16  No  8 

p  552-558,  August,  1976.  7  fig,  2  tab,  8  ref. 

Descriptors:  'Analytical  techniques 

'Forecasting,  'Migration,  'Plastic  pipes,  Model 
studies,  Solubility,  Diffusion,  Resins. 
Identifiers:  'Polyvinylchloride  pipe. 

A  predictive  model  was  developed  using  data  on 
the  solubility  and  diffusion  of  vinyl  chloride 
monomer  (VCM)  in  PVC  resin  powders  and  Fick's 
diffusion  equation  solutions  to  determine  the 
amount  and  rate  of  loss  of  residual  VCM  (RVCM) 
of  rigid  PVC  pipe  in  service  and  storage.  Good 
agreement  between  predictions  and  observation  of 
RVCM  from  PVC  pipe  to  water  indicates  that  the 
diffusion  coefficient  of  pure  PVC  resins  is  applica- 
ble to  rigid  PVC  pipe  compounds,  and  little  change 
in  VCM  diffusivity  is  produced  by  PVC  contact 
with  water  when  compared  to  measurement  by 
vapor  sorption/de sorption  methods.  The  model 
can  be  used  to  estimate  VCM  concentrations  in 
water  resulting  from  actual  use  of  PVC  water  pipe 
systems.  The  calculations  presented  may  also  be 
used  in  model  dynamic  flowing  systems.  Highest 
VCM  concentrations  are  expected  from  new  in- 
stallations of  recently  manufactured  small  diame- 
ter PVC  pipe  after  long  periods  of  stagnation.  In 
actuality,  PVC  pipe  containing  1  mg/kg  or  less 
residual  VCM  produces  VCM  concentrations  un- 
detectable with  present  analytical  methods 
(Collins-FIRL) 
W77-04720 


SURVIVAL  OF  COLIFORM  BACTERIA  IN 
SEWAGE  SLUDGE  APPLDXD  TO  A  FOREST 
CLEARCUT  AND  POTENTIAL  MOVEMENT 
INTO  GROUND  WATER, 

Washington     Univ.,     Seattle.     Coll.     of    Forest 

Resources. 

R.  L.  Edmonds. 

Applied  and  Environmental  Microbiology  Vol  32 

No  4,  p  537-546,  October,  1976.  4  fig,  8  tab,  12  ref. ' 

Descriptors:  'Pollutant  identification,  'Coliforms, 
'Sewage  sludge,  'Clear-cutting,  Movement, 
Groundwater,  Environmental  effects,  Forest 
soils,  Bacteria,  Path  of  pollutants. 

A  3-year  study  was  undertaken  to  determine  the 
environmental  soundness  of  using  dewatered 
sludge  on  clearcut  areas  in  forests  on  gravelly  gla- 


cial outwash  soils,  the  survival  of  total  and  fecal 
coliform  bacteria  in  sludge  and  soil  systems  rela- 
tive to  environmental  conditions  and  time  of  year 
of  application,  and  if  fecal  coliform  bacteria  in  the 
sludge  are  capable  of  moving  into  soil  and  ground- 
water systems  and  into  streams.  Results  indicated 
that  few  viable  fecal  coliforms  penetrated  greater 
than  5  cm  into  soil  and  that  practically  none  en- 
tered the  groundwater  system.  Though  there  was 
little  movement  of  viable  coliforms  from  sludge  to 
soil,  many  moved  to  the  5  cm  depth.  The  low  fecal 
coliform  count  may  result  from  filtration  and  sedi- 
mentation as  well  as  poor  competitive  ability  in 
soil.  A  total  coliform  maximum  of  370/100  mil- 
liliters was  detected  in  the  lysimeter  leachate  at 
180    cm.    Seasonally,    total    coliform    counts    in 
groundwater  revealed  high  numbers  in  the  fall  and 
low  numbers  in  the  winter.  Most  water  movement 
through  the  soil  profile  occurred  during  winter 
when  rainfall  was  high  and  the  bacterial  activity 
was  low.  It  was  concluded  that,  though  fecal  and 
total  coliforms  survive  in  sludge  for  long  time 
periods,    very    little    movement    of    either    into 
groundwater  systems  occurs  through  the  gravelly 
outwash  soil.  The  soil  is  effective  as  a  biological 
filter   for   hazardous   pathogens.    There   is   little 
danger    of    contamination    of   groundwater    and 
streams  from  vertical  bacteria]  movement.  They 
can,  however,  remain  viable  in  surface  layers,  and 
stormwater  runoff  and  direct  contact  with  con- 
taminated soil  is  still  a  problem.  (Collins-FIRL) 
W77-04723 


WHY  SIMULATION, 

For  primary  bibliographic  entry  see  Field  2E. 

W77-04725 


GROUNDWATER  POLLUTION  FROM  A  SEP- 
TIC TILE  FTELD, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

T.  Viraraghavan,  and  R.  G.  Warnock. 
Water,  Air,  and  Soil  Pollution,  Vol.  5    No    3    n 
281-287,  April,  1976.  1  fig,  4  tab,  5  ref.     ' 

Descriptors:  Water  pollution,  'Water  pollution 
sources,  'Soil  disposal  fields,  'Septic  tanks 
'Percolation,  Permeability,  'Groundwater,' 
Biochemical  oxygen  demand,  Chemical  oxygen 


demand,        Carbon, 


...  oxygen 
Phosphates,        Nitrogen, 
Chlorides,  Microorganisms,  Coliforms 

Streptococcus,  Pseudonomas. 

The    characteristics    of    groundwater    pollution 
below  a  septic  tile  field  were  studied.  Soil  in  the 
test  area  was  a  combination  of  Piedmont  (sandy 
loam)  and  Pontiac  (silt  loam  to  clay  loam)  and  the 
topography  was  undulating  with  steeply  sloping 
banks,  stone-  and  outcrop-free.  Grain-size  analy- 
sis, percolation,  and  permeability  tests  were  per- 
formed. The  subsurface  tile  field  system,  operated 
for  three  years,  treated  effluent  from  a  5625  liter 
capacity  septic  tank.  Groundwater  samples  were 
taken   at  four  locations   near  three   of  the   ten 
laterals  in  the  system.  Analysis  was  done  for  pH 
total  suspended  solids  (TSS),  5-day  biochemical 
oxygen  demand  (BOD),  chemical  oxygen  demand 
(COD),    soluble    organic    carbon    (SOC),    total 
phosphates,  ammonia  nitrogen,  nitrate  nitrogen, 
total  soluble  iron,  chloride,  indicator  organisms 
(coliforms,  fecal  coliforms  and  streptococci),  and 
Pseudomonas   aeruginosa.   Observations  showed 
that  groundwater  pollutant  concentrations  were 
significantly  lower  than  in  septic  tank  effluent  due 
to  dilution  and  passage  through  soil.  Compared  to 
background  levels,  concentrations  were  higher 
especially  COD,  SOC,  total  phosphates,  ammonia' 
and  chlorides.  Total  phosphate  levels  of  21.6  milli- 
grams/liter and  ammonia  nitrogen  levels  of  50-75 
milligrams/liter  were  observed  under  one  lateral. 
Chlorides  were  seen  to  increase  by  20-30  milli- 
grams/liter under  two  laterals.  Soil  removed  much 
of  the  pollutants  from  septic  tank  effluent,  but 
concentrations  in  groundwater  varied  substantially 
due  to  variations  in  the  depth  to  groundwater  table 
and  the  non-uniform  loadings  resulting  from  the 
hydraulics  of  the  system.  (Collins-FIRL) 
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Group  5B— Sources  Of  Pollution 


*E 


W77 -04728 

EFFECT  OF  MUNICIPAL  LANDFILL 
LEACHATE  ON  MERCURY  MOVEMENT 
THROUGH  SOILS, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 
Engineering.  . 

E.  E.  Niebla,  N.  E.  Korte,  B.  A.  Alesii,  and  W.  H. 
Fuller.  ,    ,    „ 

Water  Air,  and  Soil  Pollution,  Vol.  5,  No.  4,  p 
399-401 ,  June,  1976. 2  tab,  8  ref .  EPA-68-03-2808. 

Descriptors:  Pollutant  identification,  'Municipal 
wastes  'Landfills,  'Waste  disposal,  Soil  chemis- 
try, 'Leachate,  'Mercury,  Adsorption,  'Path  of 
pollutants,  Leaching,  Water  pollution. 

The  effect  of  sanitary  landfill  effluent  on  mercury 
attenuation   by   soils   was   evaluated.  Test   sods 
(Anthony  sandy  loam,  Davidson  clay,  Fanno  clay^ 
and  Chalmers  sity  clay  loam)  were  packed  in  PVC 
pipe  5  centimeters  in  diameter  and  10  centimeters 
long'  Three  columns  of  each  were  subjected  to 
leaching  solutions  of  simulated  landfill  leachate 
(75  ppm  Hg),  de-ionized  water  with  HgC12  (90 
ppm  Hg),  and  de-ionized  water  with  0.25  mM  Naz 
EDTA   (90  ppm   Hg).  The   high   concentrations 
minimize  vaporization  loss  and  compensate  for 
container  adsorption.  Solutions  were  adjusted  to 
pH  5    Results  showed  that  mercury  m  landfill 
leachate  was  more  mobile  than  that  in  de-ionized 
water  The  similar  data  for  Chalmers  and  Fanno 
soils  indicated  that  leachate  composition  was  more 
important  than  soil  properties.  Mercury  m  EDI  A 
and  leachate  solutions  were  alike  for  Anthony  and 
Chalmers  soils,  but  mercury  in  the  EDTA  solution 
was  most  mobile  in  Anthony  soil.  The  assumption 
is  that  chelation  is  not  the  only  factor  involved  m 
mercury    mobility.    Several   other   organic   com- 
pounds and  complexes  may  play  a  part  m  mercury 
mobility   It  was  concluded  that  mercury  adsorp- 
tion in  soils  is  more  effective  from  water  than  the 
simulated  sanitary  landfill  leachate.  The  composi- 
tion of  the  leaching  solution  should  be  adequately 
characterized  in  order  to  predict  mercury  mobility. 
(Collins-FIRL) 
W77-04729 

SHORT  COURSE  PROCEEDINGS:  APPLICA- 
TIONS   OF     STORMWATER     MANAGEMENT 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-247  163, 
Price  codes:  A19  in  paper  copy,  A01  m  microfiche. 
Report  EPA-670/2-75-065,  August,  1974.  435  p, 
129  fig,  53  tab,  386  ref.  F.  A.  DiGiano  and  P.  A. 
Mangarella,  editors. 

Descriptors:  'Sewerage,  'Analytical  techniques, 
•Storm  drains,  'Combined  sewers,  'Rainfall  in- 
tensity, Waste  treatment,   Water  quality,  Com- 
puter programs. 
Identifiers:  'Peak  storm  flow. 

Instructional  papers  have  been  compiled  to  en- 
courage consultants  to  use  storm  water  models  in 
dealing  with  combined  and  storm  sewer  overflows 
and  make  state  pollution  control  agencies  aware  ot 
this  tool  in  their  pollution  abatement  efforts. 
Emphasis  was  placed  on  presentations  of  various 
types  of  models,  their  data  requirements,  and  case 
studies  in  which  they  were  used.  The  Environmen- 
tal Protection  Agency  Storm  Management  Mode 
(SWMM)  is  highlighted.  (See  W77-04731  thru 
W77-04743)  (Snyder-FIRL) 
W77-04730 

ENVIRONMENTAL      IMPACT       OF       URBAN 
STORMWATER  RUNOFF, 

American  Society  of  Civil  Engineers,  New  York. 
Urban  Water  Resources  Research  Program. 
M.  B.  McPhcrson. 


In-   Short  Course   Proceedings:   Applications  of 
Stormwater  Management  Models,  August  19-23 
1974,    Amherst,    Massachusetts,    University    of 
Massachusetts,  Amherst,  p  11-82.  4  fig,  4  tab,  198 
ref. 

Descriptors:  'Sewerage,  'Analytical  techniques, 
•Storm  drains,  'Combined  sewers,  'Water  quali- 
ty, Computer  programs,  Runoff,  Urban  runoff. 
Identifiers:  Peak  storm  flow. 

Urban  storm  water  runoff  and  mathematicl  models 
describing  it  are  discussed.  Peak  drainage  runoff 
rates  can  be  reduced  by  means  of  proper  land- 
development  design.  The  bulk  of  storm  drainage 
systems  convey  very  modest  How  rates,  substan- 
tiating the  surmise  that  the  majority  of  catchments 
replace  mainly  fringe  tributary  natural  channels. 
The  most  dramatic  hydrologic  impact  of  urban 
development  is  that  on  peak  flows,  where  the 
basin  lag  time  is  reduced  as  an  area  becomes  ur- 
banized.  Structural  means  for  mitigating  flood- 
plain  inundation  are  designed  to  provide  a  much 
higher  level  of  protection   than   that  for  storm 
drainage    systems.   Pollution   from    storm   sewer 
discharges  can  be  almost  as  severe  as  that  from 
combined  sewer  overflows.  Substantial  departures 
from  traditional  underground  systems  that  remove 
storm  water  as  rapidly  as  possible  are  required  for 
enhancement  of  urban  environment,  conservation 
of  water  resources,  and  reducing  water  pollution. 
The  rational  method  of  sewer  design  involves  nu- 
merous artificialities.  For  preliminary  analysis  and 
design  of  specific  projects,  the  use  of  the  simplest 
models  is  recommended.  Ad  hoc  temporary  ram- 
fall-runoff -quality  measurements  to  calibrate  and 
verify  the  crude  models  used  are  recommended. 
Opportunities    for    design    application    of    more 
detailed  modeling  techniques  may  arise  if  actual 
field  data  is  available.  Use  of  more  detailed  models 
is  mainly  justified  to  give  a  better  insight  mto  the 
underlying  processes  and  develop  more  rational 
understanding  of  the  simpler  models.  Exploration 
of   meteropolitan-wide   pollution-control   alterna- 
tives should  employ  the  simplest  mass-balance  and 
mass-routing  techniques.  Most  models  require  a 
computer  for  efficient  calculation.  (See  also  W77- 
04730)  (Snyder-FIRL) 
W77-04731 

QUANTITY     ASPECTS    OF    URBAN     STORM- 
WATER RUNOFF, 

Espey,  Huston,  and  Associates,  Inc.,  Austin,  lex. 
For  primary  bibliographic  entry  see  Field  4A. 

W77-04732 


QUALITY     ASPECTS     OF     URBAN     STORM- 
WATER RUNOFF, 

Water  Resources  Engineers,  Inc.,  Walnut  Creek, 

Calif. 

L.  A.  Roesner. 

In:   Short  Course   Proceedings:   Applications   ot 

Stormwater  Management  Models,  August  19-23 

1974     Amherst,    Massachusetts,    University    of 

Massachusetts,  Amherst,  p  138-158.  7  fig,  6  tab,  7 

ref. 

Descriptors:   'Sewerage,  'Analytical  techniques, 
♦Biochemical  oxygen  demand,  'Chemica  oxygen 
demand,  'Combined  sewers,  Water  quality,  Ru- 
noff, Urban  runoff. 
Identifiers:  Peak  storm  flow. 

The  biochemical  oxygen  demand  (BOD)  and  solids 
loads  in  urban  runoff  are  significantly  higher  than 
those  in  combined  sewer  overflows.  Pollutant 
loads  are  introduced  into  urban  runoff  from  three 
sources:  the  land  surface  itself,  catch  basins,  and 
the  sewers  in  combined  sytems.  The  pollutant 
types  found  in  greatest  quantity  are  chemical  ox- 
ygen demand  (COD),  BOD,  and  solids;  nitrogen 
and  phosphorus  are  also  significant.  The  amount 
of  runoff,  and  hence  the  pollution  loads,  con- 
tributed from  pervious  surfaces  in  uran  areas  is 
small  compared  to  that  coming  from  the  impervi- 
ous areas.  An  equation  gives  the  rate  of  dust  and 


dirt  buildup  for  a  given  land  use  on 
watersheds.  The  amount  of  pollutant  remai 
the  watershed  decays  exponentially  for  a  o 
runoff  rate  Depending  on  the  travel  time 
transport  sytem  and  the  time  to  peak  for 
dividual  poUutographs ,  the  resultant  pottui 
at  the  outfall  may  have  a  high  peak  du< 
dividual  peaks  arriving  simultaneously  or 
peak  and  broader  base  if  the  travel  time 
sewer  system  is  long  compared  to  travel 
the  individual  watersheds,  changing  a  pa 
multiple  residence  area  would  increase  l 
ousness  and  produce  a  seven-fold  incr 
peak-runoff  Since  the  major  contribution  I 
runoff  pollution  comes  from  the  land  su: 
self  control  of  the  pollution  problem  shoi 
there.  (See  also  W77 -04730)  (Snyder-FIRL 
W77-04733 

IMPACT  OF  STORMWATER  RUNO 
RECEIVING  WATER  QUALITY, 

Water  Resources  Engineers,  Inc.,  Walnu 

Calif. 

LA.  Roesner. 

In:   Short  Course   Proceedings:   Appuca 

Stormwater  Management  Models,  Augu 

1974,    Amherst,    Massachusetts,    Unive 

Massachusetts,  Amherst,  p  159-176.  9  fig, 

ref. 

Descriptors:  'Water  quality,  'Runoff  H 
noff  'Storm  water,  'Storm  runoff, 
States,  Cities,  Waste  water  disposal, 
streams. 

Currently,  every  United  States  city  i 
dispose  of  much  of  its  storm  runoff  in  na 
face  watercourses.  The  impact  of  this  di 
receiving  water  quality  depends  principa 
quality  and  quantity  of  the  disci 
discharges,  the  type  of  body  of  water  u 
the  storm  water  is  discharged,  and  outfal 
The  pollution  potential  of  storm  water 
and  some  examples  are  presented  of  the 
receiving  waters.  Considerations  that  ar< 
in  assessing  storm  water  discharge  imp: 
quality  of  receiving  water  are  discussed. 
W77-04730)  (Snyder-FIRL) 
W77-04734 

INTRODUCTION   TO   URBAN   STOR1 
RUNOFF  MODELS,  . 

Water  Resources  Engineers,  Inc.,  Sprim 

R.  F.  Shubinski. 

In:   Short  Course  Proceedings:   Appu 

Stormwater  Management  Models,  Auj 

1974,    Amherst,    Massachusetts,    Urn 

Massachusetts,  Amherst,  p  177-199.  15  : 

ref. 


Descriptors:  'Rainfall  intensity,  *Wal 

•Runoff,  *Urban  runoff,  'Storm  water 

noff,      Mathematical      models,      Cit 

discharge. 

Identifiers:  Peak  storm  flow. 

The  urban  drainage  system  can  be  view 
semblage  of  subsystems  dealing  with 
noff,  transport  of  flow  and  quality,  anc 
ing  water.  Each  drainage  subarea  is  ci 
by  its  area,  degree  of  imperviousness 
production  of  quality  constituents.  Ov 
modifies  the  rainfal  hyetograph  by 
surface  retention,  and  transient  storagi 
port  subsystem  conveys  storm  wat 
sociated  pollutants  from  the  inlets  thr 
derground  conduit  network  to  disposa 
receiving  water  may  be  a  stream,  lake 
coast.  The  impcat  will  probably  be 
terms  of  the  concentration  of  a  partn 
tat.  Increased  imperviousness  is  assi 
urbanizatin.  Location  of  impervious 
watersheds,  proximity  and  geometry 
systems,  and  building  practices  she 
sidered  in  analyzing  runoff  from  unpe 
The  dominant  hydrologic  factors  m  tl 
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if  process  are  rainfall,  infiltration,  storage,  and 
tention.  Land  use  profoundly  influences  urban 
aoff  quantity  through  its  effects  on  impervi- 
sness  and  surface  cover.  Storm  discharge  from 
urban  watershed  can  best  be  analyzed  by  divid- 
[  the  total  basin  into  smaller  homogeneous  units, 
stormwater  model  was  applied  to  a  watershed  to 
termine  the  influence  on  storm  water  quality 
d  quantity  that  might  be  expected  with  a  land 
:  change.  Storage  reservoirs  and  detention 
nds  which  increase  runoff  travel  time  in 
ected  reaches  of  a  watershed  can  reduce  peak 
ws  during  storm  water  runoff.  Other  storage 
icepts  include  in-line  storage  in  existing  main 
vers.  (See  also  W77-04730)  (Snyder-FIRL) 
^7-04735 


fl>LIFIED  METHODS  OF  COMPUTING  THE 
WITTY  OF  URBAN  RUNOFF, 

ter  Resources  Engineers,  Inc.,  Springfield,  Va. 
r  primary  bibliographic  entry  see  Field  2E 

7-04736 


E  WRE  STORM  MODEL, 

ter  Resources  Engineers,  Inc.,  Springfield,  Va. 
P.  Shubinski. 

Shon  Course  Proceedings:  Applications  of 
nnwater  Management  Models,  August  19-23, 
4,  Amherst,  Massachusetts,  University  of 
ssachusetts,  Amherst,  p  214-241.  8  fig,  5  tab,  9 

icriptors:  'Waste  water  treatment,  'Analytical 
miques,  'Biochemical  oxygen  demand,  'Water 
Bty,  'Rainfall  intensity,  Waste  treatment 
nputer programs,  Runoff,  Urban  runoff. 

present  and  expected  future  magnitude  of  pol- 
)n  loads  carried  by  urban  runoff  from  a  given 
ershed  must  be  determined  before  developing 
olhition  control  plan.  A  computer  program, 
)RM,  is  presented  that  estimates  the  quantity 
quality  of  runoff  from  small,  primarily  urban, 
ersheds.  Land  surfaces  erosion,  suspended 
settleable  solids,  biochemical  oxygen  demand 
D),  total  nitrogen  and  orthophosphate  are  cal- 
ted.  The  model  considers  the  interaction  of 
:ipitation;  air  temperature  for  snowmelt;  ru- 
,  pollutant  accumulation  on  the  land  surface, 
land  surface  erosion;  treatment  rates;  storage; 
overflows.  The  program  requires  about  35  000 
as  of  core  storage  and  a  FORTRAN  IV  com- 
bat accepts  multiple  ENTRY  statements, 
also  W77-O4730)  (Snyder-FIRL) 
-04737 


BELPA    STORMWATER     MANAGEMENT 

Ida  Univ.,  Gainesville.  Dept.  of  Environmen- 

ngineenng  Sciences. 

'■■  Huber,  and  J.  P.  Heaney. 

Short  Course  Proceedings:   Applications  of 

nwater  Management  Models,  August  19-23 

.   Amherst,    Massachusetts,    University    of 

>acnusetts,  Amherst,  p  242-246.  1  fig,  4  ref . 

Tiptors:  'Waste  water  treatment,  'Analytical 
r^e,s-  Mathematical  models,  'Rainfall  in- 
ly. Waste  treatment,  Water  quality  Corn- 
programs,  Runoff 

SmM)*810™        WatCr        Ma-S— t 

mprehensive  mathematical  computer  simula- 
program  was  developed  to  model  flow  and 
ty  during  the  total  urban  rainfall-runoff 
"it  provides  an  accurate  representation  of 
£,« Sy,StCm  and  an  °PP<"tunity  to  deter- 
*h.n.!  TV  Pr°P°sed  PoUution  abatement 
Off  »  a  1°™  Water  Management 
«)    was    developed,    demonstrated,    and 

•  The  SwwwD  dpc«™«>ted  and  is  currently 

l  conffc,     ,     'S  descriPtive  and  models  most 

wnhgurauons  encompassing  rainfall,   ru- 

•^age,  storage/treatment,  and  receiving 


waters.  Program  segments  correspond  to  physical 
components  of  the  urban  runoff  process,  and  it 
has  preliminary  decision-making  capabilities 
Many  changes  have  been  made  in  details  of  the 
original  program,  input/output  requirements  and 
data  descriptions.  (See  also  W77-04730)  (Snyder- 
FIRL) 
W77-04738 


DECISION-MAKING  FOR  WATER  QUANTITY 
AND  QUALITY  CONTROL, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering  Sciences. 
For  primary  bibliographic  entry  see  Field  5D 
W77-04739 


SELECTED  CASE  STUDDXS  USING  STORM- 
WATER  MANAGEMENT  MODELS  --  OUANITI- 
TY  ASPECTS,  V 

Orlob  (G.  T.),  and  Associates,  Orinda,  Calif. 
For  primary  bibliographic  entry  see  Field  2E 
W77-04740 


PLANNING  A  STUDY  USING  STORMWATER 
MANAGEMENT  MODELS, 

Orlob  (G.T.),  and  Associates,  Orinda  Calif 

G.  T.  Orlob. 

In:   Short  Course   Proceedings:   Applications  of 

Stormwater  Management  Models,  August  19-23, 

1974,    Amherst,    Massachusetts,    University    of 

Massachusetts,  Amherst,  p  269-279.  5  fig,  1  ref. 

Descriptors:   'Analytical  techniques,   'Computer 

programs,  'Storm  water,  'Design,  'Mathematical 

models,   Planning,   Water  management(Applied) 

Computer  models. 

Identifiers:         'Storm        Water 

Model(SWMM). 


Management 


Mathematical  modeling  makes  it  possible  to  ex- 
peditiously examine  large  numbers  of  complex  al- 
ternatives. It  may  serve  to  study  designs,  sizing 
system  elements,  alternative  routings,  impact  of 
off-line  storage,  control  measures,  and  land  and 
water  use  planning  schemes.  If  the  model  is  well 
conceived  and  tested  the  user  may  anticipate  a 
productive  effort  with  only  the  normal  computer 
problems.  However,  things  seldom  run  smoothly 
with  computer  models.  The  Storm  Water  Manage- 
ment Model  package  is  briefly  described.  Points 
where  trouble  may  arise  and  ways  to  avoid  it,  if 
possible,  are  discussed.  The  planning  process  is 
examined,  including  the  technique  for  bringing  the 
models  up  to  speed  and  to  bear  on  the  real 
problems  to  be  solved.  This  includes  the  model 
development  process,  calibration,  and  application. 
Once  the  Storm  Water  Management  Models  are 
calibrated  and  verified,  providing  the  user  with 
some  appreciation  of  their  reliabilities  and  fallibili- 
ties, they  can  be  employed  best  to  discriminate 
between  alternative  choices.  (See  also  W77-04730) 
(Snyder-FIRL) 
W77-04741 


THREE  CASE  STUDUiS  ON  THE  APPLICA- 
TION OF  THE  STORM  WATER  MANAGE- 
MENT MODEL, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass 

J.  P.  Vittands. 

In:   Short  Course   Proceedings:   Applications  of 

Stormwater  Management  Models,  August  19-23, 

1974,    Amherst,    Massachusetts,    University    of 

Massachusetts,  Amherst,  p  280-332.  19  fig,  13  tab 

5  ref. 

Descriptors:  'Waste  water  treatment,  'Sewerage, 
'Analytical  techniques,  'Treatment  facilities' 
'Combined  sewers,  Storm  drains,  Rainfall  intensi- 
ty, Computer  programs. 

A  program  was  started  for  the  systematic  evalua- 
tion of  the  existing  system,  and  preparation  of  a 
plan  and  program  for  the  reconstruction  of  the  in- 
adequate segments  of  the  sewer  system  in  the 


Easterly  District  of  Cleveland,  Ohio.  The  flooding 
conditions  and  transport  capabilities  in  the  existing 
system  were  determined  by  computer  simulation. 
Based  on  these  results,  the  necessary  sewer  sizes 
were  estimated  to  eliminate  flooding  under  the 
design  storm  conditions.  Computer  simulation  was 
used  to  test  the  selected  improvements.  A  com- 
prehensive engineering  evaluation  was  also  con- 
ducted with  respect  to  abatement  of  pollution  rom 
combined  sewer  overflows  to  the  Great  Miami 
River  in  Middletown,  Ohio.  All  combined  sewer 
outfalls   connect   to   an   interceptor  by  junction 
chambers  designed  to  regulate  flows  so  that  the 
major  portion  of  flow  during  storm  runoff  passes 
to  the  river.  Records  sometimes  show  reduced 
flow  to  the  treatment  plant  during  rainfall  periods 
indicating     that     the     regulators,     as     presently 
operated,  perform  a  negative  function  for  water 
pollution  control.  The  biggest  pollution  problem 
confronting  Boston  Harbor  was  identified  as  the 
combined   sewer   discharge   problem   which   has 
been  causing  bacterial  contamination  and  visual 
pollution   of  beaches   and   shellfish   areas.   The 
Storm   Water   Management   Model   (SWMM)   is 
being  used  to  model  approximately  24,000  acres  of 
combined     and     separate     sewered     areas     in 
metropolitan  Boston.   Measurements  at  a  Cam- 
bridge overflow  were  compared  favorably  with 
hydrographs    generated    by    the    SWMM    under 
similar  conditions.  (See  also  W77-04730)  (Snyder- 

W77-04742 


COMPARATIVE       ANALYSIS       OF       URBAN 
STORMWATER  MODELS, 

Battelle  Pacific  Northwest  Lab.,  Richland,  Wash 
A.  Brandstetter. 

In:   Short  Course   Proceedings:   Applications  of 
Stormwater  Management  Models,  August  19-23, 
1974,    Amherst,    Massachusetts,    University    of 
Massachusetts,  Amherst,  p  333-420.  26  fig   5  tab 
60  ref. 

Descriptors:  'Sewerage,  'Analytical  techniques, 
Storm  drains,  'Combined  sewers,  'Rainfall  in- 
tensity, Water  quality,  Computer  programs,  Ru- 
noff. 

Eighteen  mathematical  models  for  the  nonsteady 
simulation  of  runoff  in  urban  storm  and  combined 
sewerage  systems  were  reviewed  based  on  infor- 
mation from  model  builders  and  users.  The  seven 
most  promising  models  were  also  tested  by  com- 
puter runs  using  hypothetical  and  real  catchment 
data.  Most  include  nonsteady  simulation  of  the 
rainfall-runoff  process  and  flow  routing  in  sewers- 
a  few  also  include  waste  water  quality  simulation,' 
options  for  dimensioning  sewerage  system  com- 
ponents, and  features  for  realtime  control  of  over- 
flows during  rainstorms.  The  models  vary  greatly 
in  scope  and  purpose,  mathematical  detail,  system 
elements  and  hydrologic  phenomena  being 
modeled,  size  of  the  system  that  can  be  handled, 
data  input  requirements,  and  computer  output! 
Their  state  of  development  also  varies  signifi- 
cantly. Evaluations  considered  model  accuracy, 
cost  of  model  use,  computer  requirements,  data 
requirements,  input  data  preparation  require- 
ments, and  output  options  available.  All  eighteen 
are  suitable  for  simulation  of  storm  and  combined 
sewerage  systems  or  incorporation  in  comprehen- 
sive simulation  models.  Considerable  differences 
exist  in  the  types  of  phenomena  modeled  and 
mathematical  formulations  for  each  phenomenon. 
If  only  a  few  physical  phenomena  need  to  be 
modeled,  the  simplest  model  simulating  them  with 
adequately  accurate  mathematical  formulations 
should  be  selected.  (See  also  W77-04730)  (Snyder- 
FIRL) 
W77-04743 


DETECTION  OF  TRENDS  IN  WATER  QUALI- 
TY DATA  FROM  RECORDS  WITH  DEPEN- 
DENT OBSERVATIONS, 

Washington   Univ.,   Seattle.   Dept.   of  Civil   En- 
gineering. 
For  primary  bibliographic  entry  see  Field  5A. 
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W77-04753 

WASTEWATERS  IN  THE  VADOSE  ZONE  OF 
ARID  REGIONS:  HYDROLOGIC  INTERAC- 
TIONS, 

J.  F.Mann,  Jr. 

Ground    Water,    Vol.    14,    No.    6,    p    367-373, 

November-December  1976.  6  fig,  12  ref . 

Descriptors:  *Waste  storage,  'Waste  water 
disposal,  "Arid  lands,  *Vadose  water,  *Nevada 
Groundwater  recharge,  Evapotranspuration,  Soil 
water  Water  table,  Moisture  content,  Field 
capacity,  Pollutants,  Soil  water  movement,  Infil- 
tration, Leachate,  Nuclear  meters,  Clays,  Storage, 
Monitoring. 
Identifiers:  *Xerophytes,  Tailing  ponds,  Ash. 

In  truly  arid  regions  there  is  essentially  no  direct 
penetration  of  rainfall.  Such  water  is  quickly  dis- 
sipated   by    capillarity-assisted    evaporation    or 
through  rapid  evapotranspiration  by  short-hved 
annuals.  Where  perennial  xerophytes  cover  the 
ground    surface,     the    extensive     shallow     root 
systems  quickly  utilize  all  of  the  rainfall  stored  in 
the  soil.  Beneath  the  soil  zone  is  the  lower  part  of 
the  vadose  zone,  extending  to  water  tables  at 
depths  of  tens  to  hundreds  of  feet.  Almost  always 
these  vadose  zones  have  moisture  contents  well 
below  field  capacity.  Regardless  of  the  cause, 
these  dry  vadose  zones  are  capable  of  holding  ad- 
ditional water,  at  least  up  to  field  capacity.  And  no 
water-carried  pollutants  can  reach  the  water  table 
from  the  ground  surface  until  a  pre-wetted  path 
has  been  formed  for  the  entire  vertical  distance.  A 
practical  use  of  this  water-holding  capacity  can  be 
made  in  the  design  of  wastewater  tailings  ponds, 
with  predictable  safety  and  with  great  economic 
benefit.  However,  only   in  predictable  geologic 
conditions,  and  in  limited  amounts  can  the  use  of 
this  water-holding  capacity  be  recommended.  On 
the  other  hand,  to  make  no  use  whatsoever  of 
these   great   natural   dry   sponges   would   be   an 
economic  waste.  (See  also  W77-04755)  (V.socky- 
ISWS) 
W77-04754 

WASTEWATERS  IN  THE  VADOSE  ZONE  OF 
ARID  REGIONS:  GEOCHEMICAL  INTERAC- 
TIONS, ,  „  .  .  , 
Colorado   Univ.,    Boulder.   Dept.    of   Geological 

Sciences.  v 

For  primary  bibliographic  entry  see  Field  ZK. 

W77-04755 

GROUND-WATER  POLLUTION  ASPECTS  OF 
LAND  DISPOSAL  OF  SEWAGE  FROM 
REMOTE  RECREATION  AREAS, 

Forest  Service  (USDA),  Escanaba,  Mich. 
Hiawatha  National  Forest. 

N.  Johnson,  and  D.  H.  Urie.  m,  ... 

Ground  Water,  Vol.  14,  No.  6  p  403-410, 
November-December  1976.  5  fig,  4  tab,  3  ref. 

Descriptors:  'Sewage  disposal,  -Water  pollution, 
•Michigan  'Groundwater,  'Recreation  wastes, 
National  forests,  National  recreation  areas, 
Forests  On-site  investigations,  Laboratory  tests, 
Wells  Sampling,  Nitrates,  Nitrites,  Nitrogen, 
Phosphorus,  Bacteria,  Sewage  bacteria, 
Coliforms,  Vegetation. 

Local  groundwater  pollution  problems  are  often 
associated  with  disposal  of  sewage  from  remote 
recreatioal  areas.  Groundwater  in  these  areas  is 
routinely  used  for  domestic  purposes  without 
treatment.  Sewage  treatment  facilities  are  often 
prohibitively  expensive.  Transporting  sewage  to 
municipal  sewage  treatment  facilities  is  often 
equally  costly,  or  adequate  facilities  are  nol ^availa- 
ble A  soil  incorporation  method  was  tested  at  two 
field  sites  in  Michigan's  Upper  Peninsula  to  evalu- 
ate its  impact  on  groundwater  quality.  Liquefied 
campground  sewage  was  injected  at  15  cm  (6  in) 
depths,  using  a  liquid  manure  system.  Average 


dosage  levels  were  2.7  metric  tons  per  hectare  (1.2 
ton/acre)  of  dry  seage  solids.  The  application  rate 
was  equivalent  to  a  fertilization  rate  of  116  kg/ha 
(104  lb/a)  of  total  nitrogen.  Field  tests  were  con- 
ducted on  adjacent  strips  of  Kalkaska  sand  soils  in 
1973     1974,   and    1975.  Changes   in  groundwater 
quality  in  the  zone  immediately  beneath  the  water 
table  were  evaluated  by  analyzing  samples  from 
randomly  located  wells.  Nitrate  levels  in  ground- 
water at  3.6  m  (12  ft)  depths  were  higher  than  con- 
trol levels  from  the  treated  zone  to  the  limit  of  the 
test  well  sampling.  Levels  of  nitrate  did  not  exceed 
the  limits  for  potable  water  (10  mg/1  N03-N).  No 
fecal  conform  organisms  were  detected  in  ground- 
water samples.  Laboratory  tests  of  the  filtration 
capability  of  the  A  and  B  horizons  indicated  a  high 
level  of  filtration  of  polio  virus   Fertilization  with 
sewage    increased    the    biomass    of    native    her- 
baceous vegetation  by  410%.  (Sims-lSWS) 
W77-04756 

PREDICTION  OF  FUTURE  NITRATE  CONCEN- 
TRATIONS IN  GROUND  WATER, 

Water  Research  Centre,  Marlow  (England).  Med- 

menham  Lab.  . 

C  P  Young  D.B.Oakes,  and  W.B.  Wilkinson. 
Ground    Water,    Vol.    14,    No.    6,    P    426-438, 
November-December  1976.  20  fig,  3  tab,  29  ref. 

Descriptors:  'Nitrates,  'Groundwater, 

'Forecasting,  Surveys,  On-site  investigations. 
Model  studies,  Mathematical  models,  Aquifers, 
Foreign  countries,  Sandstones,  Foreign  pr°Jfcts> 
Nitrogen,  Chlorides,  Tritium,  Fertilizers,  Wells, 
Water  wells,  Land  use,  Effects,  Agriculture, 
Water  pollution,  Pollutants.  . 

Identifiers:  'England,  Chalk  Aquifers,  Predictive 
models. 


Over  the  last  few  years,  rises  in  the  nitrate  content 
of  groundwater  from  wells  and  springs  in  the  prin- 
cipal aquifers  of  the  United  Kingdom  have  been 
observed.  In  a  number  of  cases,  the  concentra- 
tions  have   exceeded   the   WHO    lower   recom- 
mended limit.  In  order  to  determine  the  reason  for 
the  rise   to  assess  whether  it  wfll  continue,  and  to 
ascertain  the  eventual  nitrate  levels,  the  Water 
Research  Centre  undertook  an  extensive  program 
of  drilling  and  sampling  on  the  Chalk  and  Bunter 
Sandstone.  By  August  1976,  22  sites  had  been  ex- 
amined. This  work  established  that  high  nitrate 
concentrations  (peaks  up  to  60  mg/1  N03-N  have 
been  observed)   are  present  in  the  unsatruated 
aquifers  at  fertilized  arable/ley  sites.  At  unfertil- 
ized grassland  sites,  nitrate  concentrations  are  low 
(less  than  4  mg/1  N03-N),  and  they  are  below  fer- 
tilized established  grassland  values,  which  are  in 
the  intermediate   range.   At  one  farm   site  near 
Winchester,  models  to  predict  the  rate  of  move- 
ment of  nitrate  through  the  unsaturated  and  satru- 
ated  Chalk  were  developed.  These  models  suggest 
that  the  nitrate  levels  at  this  site  will  remain  at  an 
essentially  constant  value  of  about  4  mg/1  N03-N 
until  the  late  1970's,  when  they  will  rise  progres- 
sively to  about  14  mg/1  N03-N.  The  models  were 
checked  against  trituim  data,  and  the  approach  is 
now  beng  extended  to  other  sites.  (Sims-ISWS) 
W77-04757 

THE  CONTRIBUTION  OF  FERTILIZER  TO 
THE  GROUND  WATER  OF  LONG  ISLAND, 

Suffolk  County  Dept.  of  Environmental  Control, 
Hauppauge,  N.  Y.  Fresh  Water  Resources  Sec- 
tion. 

J.  H.Baier,  and  K.  A.  Rykbost.  „„,,,_ 

Ground  Water,  Vol.  14,  No.  6,  p  439-447, 
November-December  1976.  6  fig,  4  tab,  14  ref. 

Descriptors:  'Nitrogen,  'Groundwater, 

•Fertilizers  'New  York,  Aquifers,  Farm  manage- 
ment, Fertilization,  Crops,  Potatoes,  Turf  grasses, 
Agriculture,  On-site  investigations,  Water  quality 
Pollutants,  Nitrates,  Water  pollution,  Path  of  pol- 
lutants. 
Identifiers:  'Long  Island(NY). 


In  1973,  the  Suffolk  County  Department 

vironmental  Control,  in  cooperation  with  < 

University,  bgan  a  study  on  nitrogen  (N)  U 

tion  of  potatoes  and  turf  grasses  The  reseai 

demonstration  project  showed  that  curren 

tices  result  in  substantial  N  losses,  and,  n 

cases,  excessive  use  of  N  reduces  crop  yie 

turf  quality    Annual  N  losses  of  50  lb*  p 

(55.5  hg/N/ha)  are  sufficient  to  cause  a  con 

tion   in   the  aquifer's   surface   layer  of  1 

nitrate-N.  The  eastern  portion  of  Long  Isla 

ports   a   productive   agricultural   industry 

main  crop  is  potatoes.  Groundwater  suiw 

shown  that  the  aquifer  system  of  this  area 

taminated    with    nitrate    nitrogen.    The 

potato  grower  applies  200  to  250  lb-N/a  (22 

kg/N/ha)  at  planting  time;  and,  depending 

number  of  factors,  N  recovered  in  harve 

bers   varies  from   75  to   150  lb-N/a  (83 

kg/N/ha).  Losses  to  the  groundwater  col 

from  50  to  175  lb-N/a  (55.5  to  194  kg-N/1 

western  portions  of  Long  Island  are  hij 

banized,  and  surf  grasses  may  be  fertilized 

up  to  350  lb-N/a  (389  kg-N/ha).  Potential 

losses  are  high  for  turf  grass  as  N  is  not  r« 

in  harvested  plant  materials.  (Sims-ISWS) 

W77-04758 

DESIGN  AND  OPTIMIZATION  OF  Gl 
WATER  MONITORING  NETWORKS  F( 
LUTION  STUDIES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of 

and  Geophysics. 

For  primary  bibliographic  entry  see  Held 

W77-04759 

MONITORING  CYCLIC  FLUCTUAT1 
GROUND-WATER  QUALITY, 

Ohio  State  Univ.,  Columbus.  Dept.  of 

and  Mineralogy. 

W.A.Pettyjohn. 

Ground    Water,    Vol.    14,    No.    6,    p 

November-December  1976.  9  fig,  13  ref. 


Descriptors:  'Water  quality,  'Grot 
•Groundwater  recharge,  *  Water  pollute 
toring,  Sampling,  Wells,  Water  wells,  Pa 
lutants,  Chlorides,  Brines,  Oil  fields, 
Precipitation(Atmospheric),  Aquifers, 
Fluctuations,  Pollutants. 
Identifiers:  Cyclic  fluctuations. 

The  chemical  quality  of  water  in  many  si 

surficial    aquifers    exhibits    cyclic    flu 

These  fluctuations  are  caused  by  the  in 

flushing  of  contaminants  into  the  grou 

recharge  events.  The  contaminants  may 

or   reflect    man's    activities,    particula 

disposal  schemes.  Over  the  past  12  ye 

field,  brine-contaminated  aquifer  in  ce 

has   been   monitored.   Data   from   thr< 

spaced  wells  tapping  selected  parts  of  I 

indicated  that  brine  is  flushed  into  the  g 

ing  recharge  events,  and  that  each  coi 

mass  maintains  much  of  its  integrity  as 

the   bottom    of   the   aquifer   and   tnei 

laterally  to  the  adjacent  river.  The  mc 

trated  mass  that  covers  the  largest  are: 

during  the  spring  recharge  period,  but  1< 

trated  and  smaller  masses  may  occu 

rainfall  is  sufficient  to  overcome  the  s< 

deficiency.  Because  of  the  cyclic  natui 

tamination  events,  care  and  common 

be  exercised  in  the  extrapolation  of  q 

particularly  in  regard  to  estimation  of  c 

flushing  rates.  (Sims-ISWS) 

W77-04760 

MOVEMENT  OF  WATER  AND  NITR 
UNSATURATED  AGGREGATED  SOI 
NONSTEADY  INFILTRATION-A  S 
SOLUTION  FOR  SOLUTE  FLOW 
Hawaii  Univ.,  Honolulu.  Dept.  of  Ag 
Soil  Science. 

V.  Balasubramanian,  L.  R.  Ahuja,  i .  ' 
andR.  E.Green. 
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Science,  Vol.  122,  No.  5,  p  245-255 
ember  1976.  7  fig,  1  tab,  13  ref. 

:riptors:  'Soil  water  movement,  'Infiltration 
rates,  'Hawaii,  Model  studies,  Mathematical 
sis.  Laboratory  tests,  Diffusion,  Diffusivity, 
,  Soil  physical  properties,  Moisture  content' 
iturated  flow,  Ions,  Solutes,  Soil  science 
of  pollutants. 

ifiers:  'Nitrate  movement 

okai(Hawaii),  Solute  transport. 

mics  of  water  and  nitrate  movement  during 
■ation  under  unsaturated  conditions  was  ex- 
td  in  highly  aggregated  (0-2  mm  size)  Molokai 
Experiments  mainly  involved  horizontal  infil- 
n  into  packed  soil  columns  at  three  different 
water  contents.  Ammonium  nitrate  was 
i  in  the  top  5  cm  of  soil  immediately  before  or 
sk  preceding  the  start  of  water  application. 

3  or  4  different  depths  of  wetting,  the 
ins  were  sectioned  to  determine  water  con- 
nd  nitrate  distribution  in  the  soil.  Uniqueness 
le  experimental  soil  water  content  vs 
ce/square  root  of  time  relationships  and  soil 

diffusivities  for  different  initial  soil  water 
its  indicated  the  validity  of  the  simple  diffu- 
heory  for  flow  of  water  in  this  aggregated 
Measured  nitrate  profiles  also  showed  that 
itial  water  within  the  micropores  is  mobile 
usably  displaced  by  applied  water  to  form 
ctting  front.  Comparison  of  the  velocity  of 
nent  of  the  nitrate  peak  with  the  velocity  of 
nent  of  water  at  the  peak  indicated  that 

ions  moved  with  water  at  a  medium  initial 
ater  content.  At  a  higher  initial  value,  the 

peak  was  retarded  by  a  factor  of  0.75,  while 
very  low  initial  water  content,  it  was 
'hat  enhanced  (by  a  factor  of  1.13).  The 
y  of  water  at  the  peak  was  very  nearly  equal 

velocity  of  water  at  the  inlet  end  of  the 
i.  A  simplif ied  solution  derived  from  solute 
nder  the  time-dependent  velocity,  consider- 

dispersion  coefficient  as  a  linear  function 
•city,  was  shown  to  have  useful  predictive 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Sources  Of  Pollution— Group  5B 


1CS  OF  CHEMICAL  DEGRADATION  OF 
rHION  IN  WATER, 

omental  Research  Lab.,  Athens,  Ga 
'olfe,  R.  G.  Zepp,  J.  A.  Gordon,  G.  L 
nan,  and  D.  M.  Cline. 

omental  Science  and  Technology,  Vol  1 1 
) 88-93,  January,  1977.  5  fig,  19  ref',  4  tab. 

tors:      'Insecticides,       'Phosphothioate, 
«al       degradation,         'Kinetics,        Or- 
osphorus    compounds,     Water    pollution 
,  Degradation(Decomposition),  Oxidation 
orus  compounds,  Sulfur  compounds, 
ers:  'Malathion,  Photolysis. 

:gradation  of  malathion,  O.O-dimethyl-S- 
wbethosy)ethyl  phosphorodithioate,  is  too 
oe  important  under  environmental  reaction 
^However,  alkaline  degradation  is  fast 
to  be  a  competitive  degradation  pathway  in 
wronment.  The  products  of  alkaline 
Hon  are  temperature  dependent.  Oxidation 
cuUr  oxygen  is  too  slow  under  acidic  con- 
o  be  a  degradation  pathway.  Photolysis  is 
distilled  water  but  may  be  important  in 
waters.  (Witt-IPC) 


>G  DEVICE  FOR  MONITORING 
RADATION  OF  OIL  AND  OTHER  POL- 
ES' IN  AQUATIC  ENVIRONMENTS 

Univ.,     College     Park.     Dept.     of 
"ogy. 

*«,  and  R.  R.  Colwell. 
nentol  Science  and  Technology,  Vol.  1 1 
"-95,  January,  1977.  1  fig,  5  ref,  5  tab. 


Descriptors.  'Biodegradation,  'Oil  wastes 
Aquatic  environment,  'Organic  compounds' 
Oil,  Instrumentation,  Pollutants,  Water  pollution 
sources,  Industrial  wastes,  Bacteria,  Water  tem- 
perature, Water  pollution,  Monitoring,  Water 
analysis.  6      "o*ci 

An  inexpensive,  easy  to  assemble,  and  simple  to 
use  sampling  device  was  designed  and  constructed 
to  study  the  fate  of  oil  in  the  aquatic  environment 
Results  of  a  field  study  showed  that  97%  of  the 
crude  oil  placed  in  the  sampling  chamber  was 
removed  after  in  situ  incubation  for  four  weeks 
during  which  the  water  temperature  was  30  plus  or 
minus  2C.  Decrease  of  the  oil  was  accompanied  by 
an  increase  in  the  total  aerobic,  heterotrophic 
microbial  population.  A  proportional  increase  in 
petroleum-degrading  and  lipolytic  bacteria  was 
noted  and  was  accompanied  by  a  decrease  in  the 
anxiolytic  bacterial  population.  Results  suggest 
that    bacteria    play    a    significant    role    in    the 

(wht-1pc)at,on  °f  °a  "  the  natural  environment 

W77-04801 


ENVHtONMENTAL  CONCERNS  OF  (SWEDISH) 
WOOD-PROCESSING  INDUSTRIES 

National  Swedish  Environment  Protection  Board 
Stockholm.  ' 

For  primary  bibliographic  entry  see  Field  5G. 


OCEANOGRAPHIC    OBSERVATIONS   IN   THE 

GEORGIA  BIGHT:  DATA  REPORT  FOR  RV 

EASTWARD    CRUISES    E-3-74    (24-30    APRII 

1974)  AND  E-12-74  (23-31  JULY  1974V 

Georgia    Univ.,     Savannah.     Marine'   Extension 

Center. 

For  primary  bibliographic  entry  see  Field  2L 

W77-04835 


HYDROGRAPHY   OF  ONSLOW  BAY    NORTH 
CAROLINA:  SEPTEMBER  1975  (OBIS  H) 

Georgia    Univ.,     Savannah.    Marine    Extension 

Center. 

For  primary  bibliographic  entry  see  Field  2L 

W77-04837 


DOCUMENTATION     OF     FOUR     OCEAN-RE- 
LATED COMPUTER  MODULES, 

Massachusetts  Inst,  of  Technology,  Cambridge 

Dept.  of  Ocean  Engineerine 

R.  W.  Young. 

Sea  Grant  Program  Technical  Report  No  MITSG 

76-18,  Index  No.  76-318-Nbc,  November  1976  71 

p,  3  ref.  SG-04-6-1 58-44007. 

Descriptors:  'Computer  models,  'Computer  pro- 
grams, 'Oil  spills,  'Oil  pollution,  'Water  pollution 
sources,  Tidal  effects,  Water  resources,  Path  of 
pollutants. 
Identifiers:  'Tidal  currents,  Oil  spill  tracking. 

Documentation  is  presented  of  a  series  of  ocean- 
related  computer  programs  developed  recently  at 
MIT.  The  first  program  MCTRAJ  is  the  offshore 
oil-spill  trajectory-simulation  program  which  is 
based  on  a  trajectory  equation.  The  current  is 
treated  as  a  non-random  quantity  which  could  be 
assigned  direction  and  speed  as  a  function  of  the 
geographical  location.  Tidal  variations  are  not  in- 
cluded. T14TRAN  is  a  program  which  takes  as 
input  formatted  data  tape  prepared  by  the  National 
Climatic  Center  and  generates  as  output  the 
resultant  probabilistic  wind  transition  matrices  to 
be  used  by  the  offshore  (MCTRAJ)  and  onshore 
(NEARSHORE)  spill-tracking  programs 

NEARSHORE  is  the  nearshore  oil-spill  tracking- 
simulation  program  based  on  a  trajectory  equa- 
tion. This  is  the  same  equation  used  by  Program 
MCTRAJ  except  it  allows  the  specification  of  an 
additional  component  corresponding  to  the 
presence  of  tidal  current.  TWOFOIL  is  a  program 
which  seeks  the  solution  of  the  two-dimensional 


biting  flow  about  two  symmetric  bodies.  An  exten- 
sion of  the  Ryan-Glover  technique  of  vortex-dis- 
tnbution  is  used  to  solve  the  coupled  integral  equa- 
tions. (NOAA) 
W77-04838 


ONSLOW  BAY  INTRUSION  STUDY:  HYDRO- 
GRAPHIC  OBSERVATIONS  DURING  CUR- 
RENT METER  SERVICING  CRUISES  IN  AU- 
GUST  OCTOBER,  AND  DECEMBER  1975  OBIS 

i,  in  and  rv, 

Georgia    Univ.,     Savannah.     Marine    Extension 

Center. 

For  primary  bibliographic  entry  see  Field  2L 

W77-04839 


PETROLEUM    n>ENTD7ICATION    BY    LASER 
RAMAN  SPECTROSCOPY, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A 
W77-04843 


WASTE  DISPOSAL, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  5E 

W77-04847 


MICROBIAL  ALKYLATION  OF  METALS 

Institute  for  Water  and  Air  Pollution  Research 

Stockholm  (Sweden). 

For  primary  bibliographic  entry  see  Field  5C 

W77-04859 


ECOLOGICAL  SIGNIFICANCE  OF  WATER 
TURBIDITY  EXEMPLIFIED  BY  PONDS  OF 
THE  NORTH  CAUCASUS,  (IN  RUSSIAN) 

Akademiya    Nauk    SSSR,    Leningrad.    Inst     of 
Lakes-Keeping. 
T.  D.  Slepukhina. 
Ekologiya  6(5),  p  94-96,  1975. 

Descriptors:     'Ponds,    'Ecological    distribution 
Silt     Turbidity,  Biomass,  Diptera,  Oligochaetes, 
Data  collections,  'Benthos. 
Identifiers:  *USSR(North  Caucasus). 

Data  are  presented  on  82  water  bodies  of  the 
North  Caucasus  (USSR)  with  a  water  trans- 
parency not  exceeding  20-25  cm  with  respect  to  a 
white  disc.  In  19  ponds  the  average  abundance  of 
benthos  was  less  than  400  specimens/m2  and  the 
a^r,a£Lb,°masS  ,ess  than  °5  8'm2;  m  24  Ponds 
,  nnn  ™PeCim^ns/in2  resPectively ;  in  39  ponds, 
1000-32000  specimens/m2  and  10-150  g/m2  An 
analysis  of  variance  established  that  water  turbidi- 
ty affects  the  species  diversity  of  benthos  and  that 
the  abundance  and  biomass  of  the  benthos  are  re- 
lated to  the  degree  of  siltation  of  the  pond  The 
greater  the  layer  of  silt,  the  higher  the  level  of 
development  of  pelophilic  organisms  (chironomids 
and  ohgochaetes).-Copyright  1976,  Biological  Ab- 
stracts, Inc. 
W77-04861 


SOLUBILITY  OF  OXYGEN  IN  WATER  SATU 
RATION  VALUES  FOR  FRESH  WATER  AND 
MIXTURES  OF  FRESH  AND  SEA  WATER 

Nipak,  Inc.,  Pryor,  Okla. 

W.  Sisson. 

Pollution  Engineering,  Vol.  7,  No.  22,  p.  38-39, 

Descriptors:  'Dissolved  oxygen,  'Graphical  anal- 
ysis, Oxygen,  'Solubility,  Measurement,  Satura- 
tion, Atmospheric  pressure,  Temperature  Sea 
water,  Freshwater,  Chlorides,  Oxygen  '  sag 
Graphical  methods,  Physical  properties  Water 
chemistry. 
Identifiers:  'Nomographs. 
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A  method  of  graphical  analysis  is  illustrated  for 
estimating  amounts  of  dissolved  oxygen  under 
varying  conditions  of  salinity,  physical  properties 
and  water  chemistry.  The  amount  of  oxygen  taken 
up  by  water  from  the  atmosphere  is  dependent 
upon  temperature,  barometric  pressure  and  the 
amount  of  chloride  in  the  water.  Oxygen  soubility 
is  less  in  water  containing  chloride  than  in  fresh 
water;  thus  the  amount  of  oxygen  dissolved  by  sea 
water    (containing    20,000     ppm     chloride)     in 
equilibrium  with  air  is  only  about  80%  of  that 
taken  up  by  fresh  water.  Oxygen  saturation  values 
are  expressed  in  the  gravimetric  unit,  mg/1,  or  its 
equivalent,  ppm.  Saturation  values  may  also  be  ex- 
pressed in  the  unit  'pounds/day  in  a  flow  of  1  cu 
ft/sec, '  which  are  multiplied  by  the  stream-flow  in 
cu  ft/sec  to  give  the  total  oxygen  passing  a  given 
point  in  lbs/day.  The  nomograph  gives  the  solubili- 
ty of  oxygen  in  water  in  equilbrium  with  air  vari- 
ous barometric  pressure,  temperatures  and  salini- 
ties The  graph  provides  the  findings  of  dissolved 
oxygen  in  fresh  water  in  ppm,  ml/1  day/cu  ft  sec 
flow,  and  for  saline  waters  in  ppm  and  ml/1. 
(Auen-Wisconsin). 
W77-04864 

THE  DRIFT  AND  ITS  ECOLOGICAL  SIG- 
NIFICANCE: EXPERIMENTAL  INVESTIGA- 
TION ON  ECDYONURUS  VENOSUS  (FABR.)  IN 
A  STREAM  MODEL,  (IN  GERMAN), 

Eidgenoessische  Anstalt  fuer  Wasserversorgung 

Abwasserreinigung  und  Gewaesserschutz,  Zurich 

(Switzerland). 

A.  Keller. 

Schweiz  Z  Hydrol  37(2),  294-331 ,  1975. 

Descriptors:  *Aquatic  drift,  'Larvae,  'Ecological 
distribution,  *Model  studies,  Oxygen,  Penphyton, 
Streams,  Temperature,  Littoral  drift. 
Identifiers:  'Ecdyonurus-venosus,  Larval  instar. 

Using  1-factor  experiments,  the  drift  of  larvae  of 
E  venosus  was  analyzed  in  a  stream  model.  The 
distances  traveled  by  drifting  animals  as  a  function 
of  water  velocity  have  been  determined,  as  weU  as 
some  drift  rhythms.  Drift-inducing  factors  are 
scarcity  of  food  (lack  of  periphyton)  and  move- 
ment of  substrate.  Induction  of  drift  by  low  water 
velocities  can  be  caused  by  insufficient  02  supply. 
The  typical  drift  minimum  during  the  final  larval 
instar  is  said  to  be  caused  by  a  pseudo-pupal  stage. 
After  temperature  shocks  of  plus  or  minus  5C, 
respectively,  the  animals  acclimate  within  2  days. 
An  increase  in  temperature  induces  a  decrease  in 
drift  rates  and  vice  versa.  Sex,  predation  and  com- 
petion  do  not  influence  drift.  The  mean  flight 
range  of  the  imagoes  (flight  mill)  is  2794  m,  the 
maximum  upstream  movement  of  the  larvae  140 
m/24   h.-Copyright    1976,    Biological   Abstracts, 

Inc. 
W77-04865 

ORGANIC  LEACHATE  THREATENS  GROUND- 
WATER QUALITY, 

Oklahoma   Univ.,   Norman.    Dept.    of  Civil   En- 
gineering and  Environmental  Science. 
J.  M.  Robertson. 

Water  and  Sewage  Works,  Vol  123,  No  2,  p  58-59, 
1976.  1  tab,  16  ref . 

Descriptors:  'Groundwater,  'Leachate,  'Organic 
compounds,  Polychlorinated  biphenyls,  Plastics, 
Garbage  dumps,  Oklahoma,  Pollutants, 
'Landfills,  Water  quality.  Water  pollution. 
Identifiers:  Phthalate  esters,  Norman(Okla), 
•Organic  leachate. 

Samples  from  three  groundwater  test  wells  ad- 
jacent to  a  landfill  site  near  Norman,  Oklahoma, 
were  compared  with  samples  from  a  nearby  con- 
trol well  and  analyzed  for  groundwater  pollutants, 
with  emphasis  on  PCBs  and  phthalate  esters. 
Groundwater  was  sampled  by  modified  low-car- 
bon adsorption  procedures  incorporating  an  all 
glass-teflon  system  to  preclude  introduction  of  ex- 
traneous organics.  Column  chromatography,  solu- 


bility  separation   and  gas  chromatography-mass 
spectrometry    were    employed    for    separation, 
idenfication  and  quantification  of  individual  com- 
pounds in  organic  extracts.  Results  indicated  that 
more  than  five  kinds  of  esters  of  phthalic  acid  ex- 
isted in  groundwater.  Three  of  them  were  diethyl 
phthalate  (4.1  microgram/1),  disobutyl  phthalate 
(0  1  microgram/1)  and  dioctyl  phthalate  (2.4  miero- 
gram/1).  Also  tentatively  identified  were  di-n-butyl 
phthalate,  butylcarbobytoxymethyl  phthalate,  and 
dicoyclohexyl  phthalate.  The  source  of  these  com- 
pounds was  apparently   manufactured  products 
discarded  in  the   landfill  which  leached  to  the 
aquifers    through    slow    decay.    There    was    no 
evidence  of  PCBs  in  groundwater.  It  is  probable 
that  PCBs  are  insoluble  and  could  be  largely  ad- 
sorbed on  soil  particles,  within  a  short  distance  of 
the  point  of  deposition.  The  undetectable  amount 
of  PCBs  in  groundwater  was  not  significant  to  the 
water  supply  but  it  would  undoubtedly  affect  the 
terrestrial     ecosystem.     The     sources,     charac- 
teristics and  commercial  uses  of  PCBs  and  phtha- 
late esters  are  discussed  as  weU  as  their  pathologi- 
cal potential  via   bioaccumulation  through   food 
chains.  (Auen-Wisconsin) 
W77-04870 


THE  SORPTION  OF  IODATE  AND  IODIDE  BY 
RIVERINE  SEDIMENTS:  ITS  IMPLICATIONS 
TO  DILUTION  GAUGING  AND 

HYDROCHEMISTRY  OF  IODINE, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2K. 

W77-04874 

ON  THE  PRECISION  OF  SALT  DH.UTION 
GAUGING, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2E. 

W77-04875 

MOVEMENT  OF  POLLUTANTS  IN  A  TWO- 
DIMENSIONAL  SEEPAGE  FLOWFD2LD, 

California     Univ.,     Santa     Barbara.     Dept.     of 
Mechanical  and  Environmental  Engineering. 
T  S  Nishi,  J.  C.Bruch,  Jr.,  and  R.W.Lewis. 
Journal  of  Hydrology,  Vol  31,  No  3/4,  p  307-321, 
December   1976.   2  fig,   12  ref.  NSF  GK-42356, 
UCAL-WRC-W-428. 

Descriptors:  'Path  of  pollutants,  'Dispersion, 
'Waste  dilution,  'Seepage,  'Model  studies, 
'Pollutants,  Groundwater  movement,  Equations, 
Mathematical  studies,  Mathematical  models, 
Analytical  techniques,  'Finite  element  analysis, 
Dispersion,  Infiltration,  Channels,  Hydrodynam- 
ics, Porous  media. 

Hydrodynamic  dispersion  in  seepage  from  a  trian- 
gular channel  was  considered.  The  finite-element 
method,  using  isoparametric  elements,  was  em- 
ployed to  solve  this  two-dimensional  anisotropic 
convection-dispersion  problem.  Included  were 
comparisons  between  finite-elements  and  finite- 
difference  solutions  to  this  problem.  (Sims-ISWS) 
W77-04876 


QUANTD7YDXG  THE  NATURAL  FLUSHOUT  OF 
ALLUVIAL  AQUIFERS, 

Engineering  Enterprises,  Inc.,  Norman,  Okla. 
J.  S.  Fryberger,  and  W.  H.  BeUis. 
Ground  Water,  Vol.  15,  No.  1,  p  58-65,  January- 
February  1977.  6  fig,  7  ref. 

Descriptors:  'Alluvial  aquifers,  'Groundwater, 
•Water  pollution,  'Model  studies,  Mathematical 
models,  Water  quality,  Salinity,  Salts,  Precipita- 
tion(Atmospheric),  Flow,  Groundwater  move- 
ment, Base  flow,  Alluvium,  Evapotranspiration, 
Evaporation,  Pollutants,  Path  of  pollutants, 
Forecasting,  Pollution. 
Identifiers:  'Natural  flushout. 


A    plume    of    contaminated    water    may 

downstream    for    several    miles    in    an    a] 

aquifer    Hydrologic  forces  acting  on  the  r 

generally     tend     to     dilute     the     colrt*-j 

downstream  from  the  source.  After  the  pol 

has  been  stopped,  how  rapidly  will  these  hyd 

ic  forces  flush  out  the  contaminant.  The  ant 

this  question  may  be  calculated  by  using  the  ] 

balance  equation  herein  developed  This  devi 

mass-balance  mathematical  model  incorporai 

the  hydrologic  forces  acting  on  the  alluvial  aj 

that  affect  the  concentration  of  the  contaoj 

Methods  were  presented  to  define  and  qtj 

each  of  the  hydrologic  forces.  These  ford 

elude:    (1)    present    quantity    and    quality  I 

respect  to  contaminant)  of  water  in  the  au 

and  the  change  in  the  quality  downstreaj 

quantity  and  quality  of  groundwater  inflc< 

quantity  and  quality  of  flood  inflow,  (4)  qi, 

and  quality  of  base  flow,  (5)  quantity  of  rej 

from  precipitation,  and  (6)  quantity  of  los 

evapotranspiration.     The     equation     wu 

balanced  to  agree  with  past  conditions  a 

served  field  data,  and  it  was  then  used  to 

future    quality    changes    after    the    poBut 

stopped.  The  method  is  applicable  prima 

situations  in  which  the  pollution  has  beenj 

place  over  a  long  period  of  time  and  thai 

quality  in  the  alluvium  has  reached  equOib^ 

any  given  point.  Modifications  may  be  pos , 

permit  use  of  the  general  approach  to  sho] 

of  slug-type  pollution  events.  (Sims-ISWS)  , 

W77-04889 

IMPROVING  THE  SANITARY  PROTEj 
OF  GROUND  WATER  IN  SEVERELY  FC 
FRACTURED,  AND  CREVICED  LIMEST 
Agricultural  Research  Service,  Beltsville,  > 
E.  E.  Jones,  Jr.,  and  C.  M.  Murray. 
Ground  Water,  Vol.  15,  No.  1,  p  66-74,  J, 
February  1977.  9  fig,  2  tab,  8  ref. 

Descriptors:  'Water  wells,  'Water  pci 
•Limestones,  'Maryland,  Wells,  Filtratiot, 
tants,  Bacteria,  Conforms,  Path  of  pol 
Groundwater,  Sediments,  Fractures(Ge' 
Groundwater  movement,  Water  levels,  Or 
vestigations,  Well  data,  Water  quality. 
Identifiers:  'Tropical  storm  Agnes,  C 
limestones,  Well  reconstruction. 

The  construction  of  wells  yielding  safe, 

water  in  areas  of  severely  folded,  fractu. 

creviced  limestone  depends  on  the  rete 

enough   sediment  in  the   transmission  i 

restrict    the    movement    of    contaminaD 

described   research   was   directed   towa 

problems,   (1)  the   identification   of  ten 

hydrologic    features    that    indicate    a 

adequate  sanitary  protection  of  grounwat 

formation,  (2)means  of  improving  this  pr 

Intermittent  spring-sinks  along  streams  o 

lying  areas  indicate  a  reversal  of  groundw 

in  the  area.  When  the  water  level  rises 

critical  level,  sediments  that  have  accurn 

the  formation  over  many  years  may  be  Aj 

in  a  few  days,  resulting  in  a  loss  of  filtenri 

Groundwater    levels    and    bacteriologi' 

tamination    were    monitored    in    four   i 

Washington     County,     Maryland,     sini 

Groundwater  quality  deteriorated  aftei 

storm  Agnes  washed  sediments  from  til 

tion.  Techniques  for  preventing  surface  J 

nant  entry,  improving  filtering  ability  of  t 

tion,  and  providing  controlled  relief  of  h'J 

pressure    were    studied    as    ways    of   1 

groundwater  in  the  formation.  (Sims-lb V. 

W77-04890 


LAND  AND  WATER  USE  IMPA 
GROUND-WATER  QUALITY  IN  LA.' 
VALLEY,  .       „     A 

Office  of  Radiation  Programs.  Las  Vega., 
R.  F.  Kaufmann.  I 

Ground  Water,  Vol.  15,  No.  1,  p  81-89. 
February  1977.  9  fig,  11  ref.  EPA  R80094 
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criptors:  'Groundwater,  *Water  quality 
tgation,  'Nevada,  Chlorides,  Dissolved  solids' 
ates,  Tracers,  Tritium,  Aquifers,  Aquitards' 
ution,  Water  pollution,  Pollutants,  Sewage  ef- 
nts,  Path  of  pollutants,  Groundwater  recharge 
ation  efficiency,  Land  use,  Water  demand' 
er  utilization.  ' 

tifiers:  *Las  Vegas(Nev),  'Las  Vegas  Val- 
^Jev). 

Iced  changes  in  the  occurrence  and  quality  of 
-surface  groundwater  in  Las  Vegas  Valley 
ada,  result  from  urban  and  industrial  land  and 
r  use  practices.  In-valley  recharge  has  in- 
sed  tenfold  in  the  period  1943  to  1973,  and  it 
amounts  to  about  40,000  acre-feet/year  (49.3 
Dn  cu  m).  Groundwater  flows  leaving  the  Val- 
liave  increased  from  250  acre-feet/year  to 
1 12,000  acre-feet/year.  Twenty  to  400  tritium 

(T.U.)  in  shallow  groundwater  confirm 
spread  addition  of  recent  recharge.  Trend- 
ce  analysis  of  recent  water  quality  data  for 
)  intervals  or  'slices'  of  0  to  50,  51  to  100  and 
o  300  feet  (0  to  15.2  m,  to  39.5  m,  30.8  to'91  4 
vealed  that  natural  trends  below  a  depth  of  50 

are  explainable  in  terms  of  broad 
Jgeologic  conditions.  From  0  to  50  feet,  quali- 

highly  irregular  and  markedly  more  in- 
ced  by  land  and  water  use  practices,  and 
:  disposal  in  particular.  Chloride,  TDs',  and 
e  are  particularly  diagnostic  of  return  flows 

spring  development  and/or  a  rising  water 
resulting  from  increased  recharge  and  low 
al  permeability.  Statistical  tests  on  water 
y  data  for  the  period  1912  to  1968  yielded 
ally  insignificant  change  with  time  However, 
mcity  of  the  data  base  makes  any  conclusion 
lonable.  More  efficient  irrigation  practices 
reduce  the  present  irrigation  water  demand 
,000  acre-feet/year  and  reduce  return  flows 
000  acre-feet/year.  Return  flows  by  the  year 
ould  easily  amount  to  75,000  acre-Feet/year 
>ut  three  time  the  total  water  budget  of  the 

prior  to  urbanization.  Therefore,  ground- 
problems  are  likely  to  worsen  and,  if  present 
onng  practices  prevail,  go  unnoticed.  (Sims- 

4891 


REMARKS  ON  COMPUTER  MODELING 
JASTAL  FLOWS, 

roia  Univ.,   Berkeley.   Dept   of  Civil   En- 
ng. 

ptors:  'Coastal  engineering,  'Computer 
>,  Dispersion,  'Estuaries,  Stratified  flow 
ence,  Mixing,  Circulation,  Wind  velocity' 
collections,  Model  studies,  Equations' 
maucal  studies,  'Path  of  pollutants, 
lers:  'Navier-Stokes  equation,  Overmixing 
tress  coefficient. 

lions  on  ability  of  numerical  models   to 
flow  and  dispersion  of  pollutants  in  coastal 
ue  to  fundamental  limitations  in  knowledge 
bange  coefficients  were  discussed.  Some 
in  fundamental   understanding   of   nature 
entttied,  such  as  incomplete  understanding 
action  of  control   sections  on   stratified 
only  a  qualitative   and   approximate   un- 
iu>g  of  the  effect  of  stratificaion  of  the 
•column  on  the  turbulent  mixing  of  mass 
mentum,  lack  of  accurate  procedures  for 
wg  horizontal  diffusivities  of  mass  and  mo- 
I  in  the  wide  flows  typical  of  coastal  areas 
Jculty  u,  estimating  the  wind  stress  coeffi- 
'  satisfactory  modeling  of  wind-driven  cir- 
*  Despite  these  limitations,  it  is  possible 
models  that  average  over  space  and  time 
include  sufficient  empirical  input  so  that 
nuai  physical  processes  are  preserved  and 
«■  results  are  sufficiently  accurate  for  the 
1  purposes.   Individual   models   must  be 
to  individual  problems  with  due  regard  to 
«8  physical  processes  and  the  intended 
j°°  of  results.  (Singh-ISWS) 


POTENTIAL       POWER-GENERATING       STA- 
SHELF  °N    THE    ATLANTIC    CONTINENTAL 

Public  Service  Electric  and  Gas  Co.,  Newark,  N. 

For  primary  bibliographic  entry  see  Field  6G 
W77-04935 


AN  INTRODUCTION  TO  SHEAR  FLOW 
DISPERSION  AND  ITS  RELEVANCE  TO 
DISPERSION  ON  THE  CONTINENTAL  SHELF 

California   Univ.,   Berkeley.  Dept.   of  Civil  En- 
gineering. 
H.  B.  Fischer. 

In:  Proceedings  of  Conference  'Effects  of  Energy- 
cu  ,ifdu AcUvities  on  *«  Atlantic  Continental 
Shelf  ,  held  at  Brookhaven  National  Laboratory 
Upton,  NY,  Nov  10-12,  1975,  p  61-63,  June  1976.  8 

Descriptors:  'Turbulent  flow,  'Resources 
r,C, Uy™ent.  .  'Baseline  studies.  Continental 
shelf,  'Dispersion,  Shear,  Path  of  pollutants 
Identifiers:  'Outer  Continental  Shelf  'Energy 
resources,  Environmental  conditions  'Shear  flow 
dispersion. 

The  purpose  of  this  paper  is  to  introduce  the  shear 
effect,  to  describe  how  shear  flow  dispersion  oc- 
curs in  nvers  and  estuaries,  and  to  offer  some 
thoughts  on  why  the  process  is  important  on  the 
continental  shelf.   It  seems  apparent  that  shear 
flow  dispersion  is  an  important  mechanism  on  the 
shelf  and  that  those  working  on  shelf  studies  ought 
to  be  familiar  with  it.  Application  of  the  shear-ef- 
fect analysis  to  dispersion  on  the  shelf  requires 
two  types  of  data.  First,  it  is  essential  to  know  the 
distribution  of  velocity,  in  both  time  and  space 
because   the   advective   velocity   is   the   primary' 
determinant  of  where  a  pollutant  will  go.  Second 
the  rate  of  turbulent  diffusion  between  streamlines' 
must  be  known  because  this  rate  determines  how 
much   of   a   diffusing   cloud   will    migrate    from 
streamlines    of    one    velocity    and    direction    to 
streamlines  of  another.  With  sufficient  data  it  is 
relatively  simple  to  construct  a  numerical  model  of 
dispersion  and  pollutant  transport.  (See  also  W77- 
04934)  (Sinha-OEIS) 
W77-04939 


REVIEW  OF  OIL  SPREADING  ON  THE  SEA 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Mechanical  Engineering 
D.  P.  Hoult. 

In:  Proceedings  of  Conference  'Effects  of  Energy- 
Related  Activities  on  the  Atlantic  Continental 
Shelf  ,  held  at  Brookhaven  National  Laboratory 
Upton,  NY,  Nov  10-12,  1975,  p  64-69,  June  1976 
20  ref . 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Resources 
development,  'Water  pollution  effects,  'Baseline 
studies,  Continental  shelf,  Hazards,  Path  of  pollu- 
tants. * 

Identifiers:  'Outer  Continental  Shelf,  'Energy 
resources,  Environmental  factors,  Oil  slicks  Oil 
spreading. 

The  phenomena  dealt  with  in  gaining  an  un- 
derstanding of  oil  spread  include  the  inertia  and 
buoyancy  of  the  oil  and  the  drag  of  the  water 
under  the  oil  slick.  These  factors  influence  the  rate 
at  which  an  oil  spill  initially  spreads  and  the  effect 
of  currents  on  its  drift.  Surface  tension  controls 
the  rate  at  which  some  oil  slicks  become  thin  films 
as  well  as  the  formation  of  droplets.  The  different 
boiling-point  fractions  found  in  most  oils  deter- 
mine, in  part,  the  rate  of  aging  of  spilled  oil  and 
perhaps  the  surface  tension  of  various  fractions. 
Finally,  the  drift  of  oil  slicks  is  controlled  by  the 
complex  mteraction  of  wind,  waves,  currents,  and 
the  properties  of  the  oil  slick.  (See  also  W77- 
04934)  (Sinha-OEIS) 
W77-04940 


Sources  Of  Pollution— Group  5B 

PLANKTON   PROCESSES   IN    MOD-ATLANTIC 

?mAb^°JIE.     AND     SHELF     WATERS     AND 
ENERGY-RELATED  ACTIVnTES 

Rhode  Island  Univ.,  Kingston.  Grad'uate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5C 

W77-04941 


PETROLEUM,  TEMPERATURE,  AND  TOXI- 
CANTS: EXAMPLES  OF  SUSPECTED  RESPON- 
™„2Y  PLANKTON  AND  BENTHOS  ON  THE 
CONTINENTAL  SHELF, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5C 

W77-04942 


DISTRIBUTION   AND   TRANSPORTATION   OF 
SUSPENDED  SEDIMENTS, 

State  Univ.,  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2L 

W77-04948 


NUMERICAL  MODEL  OF  THE  SALT-WEDGE 
REACH  OF  THE  DUWAMISH  RIVER  ESTUA- 
RY, KING  COUNTY,  WASHINGTON 

Geological  Survey,  Tacoma,  Wash.  Water 
Resources  Div. 

E.  A.  Prych,  W.  L.  Haushild,  and  J.  D.  Stoner 
Available  from  Supt.  of  Documents,  GPO   Wash 

?o^  ^°40^frice  $1  05  Professional  Paper  990,' 
1976.  34  p,  29  fig,  13  tab,  53  ref. 

Descriptors:  'Model  studies,  'Saline  water  intru- 
sion, 'Estuanes,  'Numerical  analysis,  Water  tem- 
perature, Chlorophyll,  Biochemical  oxygen  de- 
mand, Dissolved  oxygen,  Phytoplankton,  Sewage 
effluents,  Evaluation,  Data  collections 
'Washington. 
Identifiers:  'Duwamish  River  estuary(Wash). 

A  numerical  model  of  a  salt-wedge  estuary 
developed  by  Fischer  (1974)  has  been  expanded 
and  used  to  calculate  the  distributions  of  salinity 
temperature,  chlorophyll  a  concentration 
biochemical  oxygen  demand,  and  dissolved-ox- 
ygen  concentration  in  the  Duwamish  River  estua- 
ry, King  County,  Wash.  The  model  was  used  to 
predict  the  dissolved-oxygen  concentrations  in  the 
Duwamish  River  estuary  when  the  Renton  Treat- 
ment Plant  sewage-effluent  discharge  is  increased 
to  its  proposed  maximum  of  223  cubic  feet  per 
second.  The  computed  monthly  average  dissolved- 
oxygen  concentrations  in  the  estuary  decreased  bv 
a  maximum  of  2  milligrams  per  liter  when  com- 
pared with  computations  for  the  summer  of  1971 
when  the  effluent  discharge  averaged  37  cubic  feet 
per  second.  The  increase  in  effluent  discharge  is 
not  expected  to  cause  large  changes  in  phytoplank- 
j°°  concentrations  m  toe  estuary.  (Woodard- 
UaOS) 
W77-04973 


SALINE  WATER  IN  THE  LITTLE  ARKANSAS 
RIVER  BASIN  AREA,  SOUTH-CENTRAL  KAN- 
aAS, 

Geological     Survey,     Lawrence,     Kans.     Water 

Resources  Div. 

R.  B.  Leonard,  and  M.  K.  Kleinschmidt 

Kansas  Geological  Survey,  Lawrence,  Chemical 

Quality  Series  No  3,  September  1976.  24  p   16  fie 

5  plates,  4  tab,  14  ref.  B* 

Descriptors:  'Water  pollution  sources  'Oil  fields 
'Brine  disposal,  'Underground  waste  disposal' 
Kansas,  Groundwater  movement,  Hydrogeolo- 
gy  Geochemistry,  Subsidence,  'Saline  water 
Path  of  pollutants. 

Identifiers:  'Little  Arkansas  River  basin,  South- 
Central  Kansas. 

Ground  water  in  unconsolidated  deposits  of 
Pleistocene  age  in  part  of  the   Little  Arkansas 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B— Sources  Of  Pollution 

River  basin  in  Kansas  has  been  polluted  by  the  in- 
flux of  saline  water.  The  source  of  the  saline  water 
generally  is  oil-field  brine  that  leaked  from 
disposal  ponds  on  the  land  surface.  Locally  pollu- 
tion by  saline  water  also  has  been  caused  by  up- 
welling  of  oil-field  brine  injected  under  pressure 
into  the  'lost-circulation  zone'  of  the  Lower  Per- 
mian Wellington  Formation  and,  possibly,  by 
leakage  of  brine  from  corroded  or  improperly 
cased  disposal  wells.  Anomalously  high  concentra- 
tions of  chloride  ion  in  some  reaches  of  the  Little 
Arkansas  River  probably  can  be  attributed  to  pol- 
lution by  municipal  wastes  rather  than  from  inflow 
of  saline  ground  water.  (Woodard-USGS) 
W77-04979 

RECONNAISSANCE  WATER  SAMPLING  FOR 
RADIUM-226  IN   CENTRAL   AND  NORTHERN 
FLORIDA,  DECEMBER  1974-MARCH  1976 
Geological     Survey,     Tallahassee,     Fla.     Water 
Resources  Div.  t*-u«a 

For  primary  bibliographic  entry  see  Field  5A. 
W77-04983 

GRAPHIC  AND  ANALYTICAL  METHODS  FOR 
ASSESSMENT  OF  STREAM-WATER  QUALITY  - 
-MISSISSD?PI  RIVER  IN  THE  MINNEAPOLIS- 
ST     PAUL     METROPOLITAN      AREA,     MIN- 

NFSOTA 

Geological     Survey,     St.     Paul,     Minn.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04984 

OUTDOOR  RECREATION  IN  WATERSHED 
RESKR  V  ES 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-04996 

DISTRIBUTION  AND  EFFECTS  OF  HEAVY 
METALS  IN  A  CONTAMINATED  LAKE, 

Purdue      Univ.,      Lafayette,      Ind.      Dept.      of 

Bionucleonics. 

For  primary  bibliographic  entry  see  Field  3C. 

W77-050O1 

NITROGEN  AND  METAL  CONTAMINATION 
OF  NATURAL  WATERS  FROM  SEWAGE 
SLUDGE  DISPOSAL  ON  LAND, 

Purdue  Univ.,  Lafayette,  Ind.  Water  Resources 
Research  Center. 

L.  E.  Sommers,  D.  W.  Nelson,  R.  E.  Terry,  and  D. 
J.  Silviera.  .    .    ,  _  . 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  089, 
Price  codes:  A06  in  paper  copy,  A01  m  microfiche. 
Technical  Report  No.  89,  December  1976.  103  p, 
35  fig,  51  tab,  54  ref.  OWRT  B-066-IND(l). 

Descriptors:  'Sludge  disposal,  'Heavy  metals, 
•Nitrates  'Water  pollution,  Sulfur  compounds, 
Sewage  sludge,  Waste  water  disposal,  Sewage 
disposal  'Path  of  pollutants,  Soil  disposal  fields, 
•Nitrogen,  Model  studies,  Groundwater  move- 
ment. , 
Identifiers:  'Land  disposal,  Nitrogen  transforma- 
tions, Carbon  transformations. 

The  studies  evaluated  (1)  the  chemical  composi- 
tion of  sewage  sludges,  (2)  the  mobility  of  sludge 
constituents  in  soil  columns,  and  (3)  the  use  ot 
synthetic  sludges  as  a  model  system  in  studying 
the  dynamics  of  carbon  and  nitrogen  in  sods 
amended  with  sewage  sludges.  The  chemical  com- 
position of  sewage  sludges  varied  considerably. 
Where  industry  wastes  were  treated,  heavy  metals 
were  usually  present.  The  forms  of  sulfur  were 
markedly  different  depending  upon  the  source  of 
sludge  and  the  time  of  sample  collection.  Intact 
soil  cores  were  utilized  to  evaluate  the  transforma- 
tion of  C,  N,  and  metals.  For  the  majority  of  the 


soils  and  sludges  examined,  the  amount  of  nitrate 
leached  from  sludge  amended  columns  was  less 
than  or  equal  to  the  amount  of  nitrate  from 
columns  not  treated  with  sludge.  The  movement  of 
metals  in  sludge  amended  soils  after  one  year  incu- 
bation was  minimal  below  1  -  7.5  cm.  Studies  using 
C14  labeled  synthetic  sludges  indicated  that  cur- 
rent estimates  of  sludge  decomposition  based  on 
organic  C  in  sludge-treated  and  non-treated  sod 
may  be  invalid.  A  model  is  presented  depicting  the 
chemical  and  physical  factors  responsible  for  the 
movement  of  nitrogen  and  metals  into  ground 
water  following  sludge  disposal  on  land. 
(Wiersma-Purdue) 
W77-05002 

IMPROVED  WASTE-TREATMENT  SYSTEMS 
DESIGN  BASED  ON  THE  NATURAL  THERMAL 
ENVIRONMENT, 

Clemson  Univ.,  S.C.  Water  Resources  Research 

For  primary  bibliographic  entry  see  Field  5D. 
W77-05004 


TOWARD  SIMULATION  AND  SYSTEMS  ANAL- 
YSIS OF  NUTRIENT  CYCLING  IN  THE 
OKEFENOKEE  SWAMP,  GEORGIA, 

Georgia  Univ.,   Athens.  Dept.  of  Zoology;  and 
Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
E.  J.  Rykiel,  Jr.  ..,._* 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  045, 
Price  codes:  A08  in  paper  copy,  A01  m  microfiche. 
Georgia  Institute  of  Technology,  Atlanta  En- 
vironmental Resources  Center,  Report  No.  ERC- 
01-77  January,  1977,  139  p,  25  fig,  40  tab.  OWRT 
A-060-GA(l),  14-31-0001-5010. 

Descriptors:  Hydrology,  •Georgia,  'Cycling 
nutrients  'Simulation  analysis,  'Systems  analy- 
sis 'Swamps,  Wetlands,  Water  quality,  Stream- 
flow  Chemistry  of  precipitation,  Potassium. 
Identifiers:  'Okefenokee  Swamp(Geo),  'Nutrient 
budget. 


Descriptors.  'Path  of  pollutants,  Water  polk 
control  •Pollutant  identification,  Runoff,  Tur 
ty  Runoff  coefficient,  'Urban  runoff,  •! 
drainage,  'Water  pollution  sources,  Eroi 
Combined  sewers,  Sediments,  Colifomn,  P 
cides,  •Agricultural  runoff,  Farm  wa 
Nutrients,  Agricultural  chemicals,  'Strip  mi 
Land  reclamation,  Heavy  metals,  Southta 
U.S.,  •Sediment  yield,  Construction,  Biochei 
oxygen  demand,  Forest  management. 
Identifiers:  Housing,  Universal  soil  loss  eqiu 
•Non-point  water  pollution  sources. 

The  1975  conference  was  sponsored  by  the 

ginia    Water    Resources    Research    Cente 

cooperation    with    the    U.S.    Office    of   > 

Research  and  Technology,  EPA  Regions  H 

IV,  and  Virginia  Polytechnic  Institute  and 

University     Purposes    included   the   transf' 

research    findings    and    methodologies   to 

groups,      and      researcher-user     discussioi 

knowledge  gaps  and  research  needs.  Include 

21  major  papers,  extensively  footnoted  and 

numerous  figures  and  tables.  Five  papers  pr 

overview   and  state-of-the-arts  review.  Th 

papers  give  specific  reports  on  research,  cas 

dies,  and  examples  in  the  four  principle  s 

areas  from  which  water  pollution  original 

agricultural  and  rural;  (2)  forestry;  (3)  urba 

construction,  and  (4)  mining  and  mineral  e 

tion.  A  concluding  section  includes  three  i 

that  discuss  control  remedies,  policies,  am 

grams.  Throughout,  a  common  point  of  ref< 

is    the    Federal    Water    Pollution    Contro 

Amendments  of  1972,  and  in  particular  S 

304(e)  of  that  legislation.  An  appendix  com 

complete  list  of  the  names  and  addresses  c 

ference  registrants  and  speakers. 

W77-05007 


SURFACE-WATER   QUALITY   MANAGE 

MODELS,  ,  _     . 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Envirc 

tal  Engineering. 

For  primary  bibliographic  entry  see  1-ield  X 

W77-05014 


The  Okefenokee  Swamp  is  a  dominant  part  of  the 
source  watershed  of  the  upper  Suwannee  River 
and  the  north  prong  of  the  St.  Mary's  River.  The 
Swamp   determines  water  quality   in   the  upper 
reaches  of  these  rivers.  Very  little  previous  study 
has  been  made  of  hydrology  of  the  Okefenokee 
basin  or  of  processes  determining  water  quality. 
This  report  provides  the  presently  known  details 
of    the    hydrology,    and    of    the    chemistry    of 
precipitation,  streamflow,  swamp  surface  water 
and     groundwater     for     five     major     elements. 
Evidence  is  presented  that:  (1)  precipitation  is  the 
major  source  of  nutrients;  (2)  potassium  is  a  poten- 
tially limiting  element;  (3)  the  chemical  composi- 
tion of  streamflow  is  virtually  identical  to  swamp 
surface   water;   (4)   nutrient  budgets   are   nearly 
balanced  with  the  exception  of  chloride;  (5)  mea- 
sured concentration  of  elements  cannot  be  ac- 
counted   for    simply    by    concentration    due    to 
evapotranspiration;  and  (6)  biological  processes 
alter  the  chemical  composition  of  swamp  water, 
even  in  regard  to  major  elements  which  are  in 
short  supply.  A  systems  approach  is  necessary  in 
order    to    understand    cycling    of    nutrients    in 
Okefenokee  Swamp. 
W77-O50O5 

NON-POINT    SOURCES   OF    WATER    POLLU- 
TION. ,     „ 

Virginia  Polytechnic  Inst,  and  State  Univ., 
Blacksburg.  Water  Resources  Research  Center. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  090, 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
Proceedings  of  Southeastern  Regional  Conference 
Conducted  on  May  1  and  2,  1975,  in  Blacksburg, 
Virginia  at  VPI.  Published  September  1975.  314  p. 
Ashton,  Peter  M.  and  Underwood,  Richard  C, 
Editors. 


ESTUARIAL  MODELS, 

Resource    Management    Associates,    Lai 

Calif.  „.  .. ... 

For  primary  bibliographic  entry  see  Field  11 
W77-05015 

ECOLOGIC  MODELS,  . 

Manhattan  College,  Bronx,  N.Y.  Enviroi 

Engineering  and  Science  Program. 

D.J.  O'Connor,  R.  V.  Thomann,  and  D.  M. 

Toro. 

In-  Systems  Approach  to  Water  Managem 

by  Asit  K.  Biswas),  p  294-334  (Chapter 

Graw-Hill,  New  York,  N.Y.,  1976.  1 1  fig, ' 

ref. 

Descriptors:  'Ecology,  'Water  quality 
•Water  management(AppUed),  Nitn 
•Simulation  analysis,  Streams,  t 
Delaware  River,  Kinetics,  Biochemical  ox 
mand,  Ecosystems,  Temperature,  EHec 
solved  oxygen,  Aquatic  environment,  De 
tion,  Equations,  'Mathematical  models, 
analysis.  . 

Identifiers:  Potomac  River,  Monod  < 
Growth  equation,  Sequential  reaction 
Feedback  model,  Linear  model,  Nonunea 

Presented  is  a  simplified  ecologic  mod. 
general  applicability  to  water-quality  con 
one-dimensional  natural  water  systems 
streams  and  estuaries.  In  order  to  demon 
significance  of  these  models  and  their  uu 
analysis  of  water  pollution  control  prog- 
plication  is  made  to  the  nitrification .  p 
estuaries  of  the  delaware  and  Potoma 
Ecologic  models  in  the  context  of  this  ct 
considered  to  be  analytical  structures 
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nts  of  the  aquatic  ecosystem.  Specific  atten- 
directed  to  a  linear  model  of  nitrification  in 
lalysis  of  the  dissolved  oxygen  in  natural 

systems.  A  nonlinear  model  is  first 
ted  and  a  linear  approximation  is  shown  to 
ofied  under  conditions  encountered  in  the 
I  systems  reviewed  herein.  The  models 
ted  progress  from  relatively  simple 
n-equivalent  biochemical  oxygen  demand 

to  more  complex  models  which  incor- 
1  feedback  effects.  Applications  of  the 
state  first-order  kinetic  models  to  the 
ire  and  Potomac  estuaries  among  others  in- 
Ihat  the  broad  features  of  nitrification  and 
ted  oxygen  demand  can  be  approximated 
o  W77-05008)  (Bell-Cornell)  Ppr°Xunated 
016 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Effects  Of  Pollution— Group  5C 


BIOCHEMICAL     CHARACTERISTICS 
*WATER  W  THE  CARIACO  TRENCH, 

idad   de    Oriente,    Cumana   (Venezuela) 

Jceanography. 

lary  bibliographic  entry  see  Field  2L. 


ILL  AND  OIL  POLLUTION  REPORTS 

r  1975  -  OCTOBER  1975, 

a  Umv.,  Santa  Barbara.  Marine  Science 

J,  and  R.  M.  Ross. 

rcronmental  Protection  Agency  Environ- 
TOtection  Technology  Series  No.  EPA- 
113,  July  1976.  310  p.  Grant  R803063. 

>rs:  *Oil  pollution,  'Oil  spills,  *Patents 
pollution      effects,       Documentation' 
phies. 

s:  'Outer  Continental  Shelf. 

ist  1975  -  October  1975  Oil  Spill  and  Oil 
Reports  is  the  fifth  quarterly  compilation 
lution  report  summaries.  The  followine 
included  in  the  report:  Summaries  and 
nic  literature  citations;  Current  status  of 
ie  research  projects  listed  in  previous  re- 
nmanes  of  additional  current  research 
Patent  summaries;  and  Current  oil-re- 
srences.  (Sinha-OEIS) 


Identifiers:  'Outer  Continental  Shelf 

onepnnV,embeDr  1975  •  January  1976  °"  Spill  and 
Oil  Pollution  Reports  is  the  sixth  quarterly  com 

ST,0'  ^  P°UUti0n  rep°rt  sum«  oT 
lowing  topics  are  included  in  the  report:  Biblio- 
graphic hterature  citations,  article  summaries  and 
aroundU  ?°™*>B °n  P°Uutil*  incident  Td 
around  U.S.  waters;  Current  status  of  some  of  the 

mari's  of 'XT  Ust,ed  "  previous  reports=  Sum 
manes  of  additional  current  research  projects 
Patent  summaries;  and  Current  oil-related  con-' 
ferences.  (Sinha-OEIS)  «<=iaiea  con- 

W77-05025 

FEBRSI^v  ££  °^  POLLl,TInN  REPORTS 

**.BRUARY  1976  -  APRIL  1976 

Cahfornia  Univ.,  Santa  Barbara.  Marine  Science 

P.  Melvin,  R.  M.  Ross,  and  H.  Ehrenspeck 

U.S    Environmental  Protection  Agency  Environ- 

eOWll^T"  Techno'o8y  Series  No    EPA- 
600/2-76-215,  August  1976.  317  p.  Grant  R803992 

%3r*"^  POUuti°n'  *°U  spiUs-  *Pat^. 
Rihf  Pollution       effects,       Documentation 

Bibuographies,  Research  and  development 
Identifiers:  'Outer  Continental  Shelf 

SSiSfdP,51  °!5  foUution  Reports  is  a  <»uarteriy 

S.W  t0  rCV,eW  Current  s"entific  and 
technical  publications  and  research  projects  in  the 
field  of  oil  pollution.  Subject  scope  includes  aU 
aspects  of  aquatic  and  terrestrial  oil  pollution  TWs 
issue  contains  summaries  of  research  projects  and 
documen ts  selected  from  the  scientific  and  techni 
cal  literature  during  the  period  February  1976 
clT?  *£*  1976'  The  foUowinS  sections^  in 
PatentslniinerrePOrt:  l0R^0^'  Publications,  and 
Patents    II    Current  Research  Projects    and  III 

WU77-0n50?6     e'ated  Conferences-  (Sinha-'OEIS) 

5C.  Effects  Of  Pollution 


V??£lV  MANAGEMENT  IN  A  MEROMICTIC 

KUaT  (LAKE  cadagn°.  ™™f, 

fswfrrSf"  Amt  fUef  UmWeltSChutZ.  B« 
W^oS^  bibh0graphic  entrv  see  Field  2H. 


L  AND  OIL  POLLUTION  REPORTS 

-  JULY  1975, 

Univ.,  Santa  Barbara.  Marine  Science 

in,  Jr.,  P.  Melvin,  and  R.  M.  Ross 
onmental  Protection  Agency  Environ- 
>tection  Technology  Series  No.  EPA- 
9,  July  1976.  325  p.  Grant  No.  R803063. 

i:  'Oil  pollution,  'Oil  spills,  'Patents 
*>llution      effects,       Documentation,' 
«es,  Research  and  development 
Outer  Continental  Shelf. 

*K  -  July  2975  Oil  Spill  and  Oil  Pollu- 
5  is  the  fourth  quarterly  compilation  of 
i  report  summaries.  The  following  top- 
ped in  the  report:  Summaries  and 
c  hterature  citations;  Current  status  of 
research  projects  as  listed  in  previous 
Manes  of  additional  current  research 
i  latent  summaries.  (Sinha-OEIS) 


AND  OIL  POLLUTION  REPORTS 

1 1975  -  JANUARY  1976, 

mv.,  Santa  Barbara.  Marine  Science 

d  R.M.Ross. 

"mental  Protection  Agency  Environ- 
«tion  Technology  Series  No.  EPA- 
July  1976.  364  p.  Grant  No.  R803992 


EFFECTS    OF   AGRICULTURAL    LAND    USFS 
ON  RUNOFF  QUALITY  S 

SS"-  Kn°XViUe-  **'■  °<  Agricultural 
J.  I.  Sewell,  and  J.  M.  Alphin 

Animal     Waste      Management     Facilities     and 
Systems,  Bulletin  548,  University  of  Tennessee 

^Ttab".^  refXPeri,nent  ^^^  J"ly'  1975'  P"  44'' 

?WaCterPt°rn0irA-8riCUltU^    rUn°ff>    *Land    "se, 
Water       pollution,       'Tennessee,       'Bacteria 
'Biochemical    oxygen    demand,    'Dissolved    ox^ 
ygen      'Nitrates      Agriculture,     Water    quality 
Conforms,  Phosphates,  'Farm  wastes  Y' 

Identifiers:  'Orthophosphates. 

r^r^ty1OUr    test    sites    from    5    locations    and 
representing    much    of    Tennessee's    agriculture 

aWteerthe  eeffte1  '7  ^  The  PUrpOSe  Was  to  ™^ 
ate  the  effect  of  several  agricultural  land  uses  on 

surface  runoff  quality  near  the  areas  of  study 
Grab  samples  were  collected  4  to  10  times  from 
fn,^  S,t^f Bac,teria'  cultures  were  made  for  both 
total  and  fecal  conform  counts.  Biochemical  ox- 

condJw  "^  diSS°1Ved   OX^en  tests  were 

conducted  Also  nitrate-nitrogen  and 

orthophosphate  sample  concentrations  were  deter- 
mined. Concentrations  of  livestock  increased  the 
biochemical  oxygen  demand,  orthophosphates, 
and  bacterial  counts  of  samples  collected  from 
nearby  steams.  Of  13  sites  examined  on  flowing 
stieams,  none  had  dissolved  oxygen  or  nitrate 
nitrogen  levels  which  failed  to  meet  EPA  stan- 
dards; and  only  failed  to  meet  the  bacterial  count 
criteria.  (Rowe-East  Central) 
W77-04612 


wT™nSJ?iSHLY  MINERALIZED  MINE 
OFThAtI^  FAUNA  OF  WATER  BODIES 
SSrJSr^S^  °F  ™E  UKRAINIAN 

&Pp^yS£Cennyi  Universitet 

Vopr  Ikhtiol  15(5),  p  939  940,  1975. 

RshCriPW*rt:  *Mi"f,  Water>  *Min"alogy,  Streams, 
Blocked.  P  UUOD  effeCtS'  Deh^*>". 
Identifiers:  *Ukrainian-SSR,  USSR. 

Investigations  estsablished  that  highly  mineralized 

?fTeJTtTefnng  StreamS  haVe  an  ""favorable 
effect  on  fish  fauna  of  the  steppe  zone  f  the 
Ukramian  SSR  (USSR),  changing  Uie  species  com 
position  toward  an  increase  of  trash  Pfish  and  a 
decrease  of  commercial  fish  and  affecting  the 
biochemical  composition  of  the  fish;  fat  concent 
ll^??  mi"eral  substances  increases  and 
8u.  ,n,dehydraUon  of  the  issues  appear  -Codv- 
W77-0472i B,°logicaI  Abstracts,  Inc.  PY 

THE  PROLIFERATION  IN  THE  SFINF  op  a 
TROPICAL  BENTHIC  DIATOM  •  N  A  VICUL  A 
CONFERVACEA  (KUTZ),  (IN  fTeNCHK 

Centre  Technique  du  Genie  Rural,  des  Eaux  et  des 
Forets,  Besancon  (France).  Lab.  of  Hydroecol" 

MCoste. 

AnnLimnol  11(2),  p  111-123,  1975. 

Descriptors:  'Diatoms,  Aquatic  akae 
'Distribution,  Benthos,  'Thecal  pollution ' 
Reproduction.     Thermal     powerplants,P  Hea°ed 

Identifiers:       France,       'Navicula-confervacea, 


This  study  of  the  benthic  populations  in  the  Seine 
France)  was  based  on  more  than  250  slmlTct 
taken  at  39  stations  regularly  distributed  between 

£  oTnr6  ?-? d  R,°Uen/t  WaS  P°ssible  to  'ocate  U^e 

1  °f  Proliferation  of  a  benthic  diatom,  usually 

considered  as  endemic  to  the  tropics.  This  site  was 

sttio'Mt'  dOW"Stream  fr°m  a  the™"  pow" 
station.  The  morphology,  ultrastructure  and  geo- 
graphical distribution  of  this  species  are  briefly  ex- 
amined. The  ecological  data  and  the  information  m 
the  hterature  suggests  that  N.  confervacea  is  a 
saprophytic  species  which  is  resistant  to  poUution 
and  a  stenotherm  in  hot  water  r25  3irf  n„ 
^  ^Biological  Abstracts  Inc 5  31C)-C°Py- 
W  /  /-04726 

POTENTIAL  EFFECTS  OF  OIL  PRODUCTION 
ON  GEORGES  BANK  COMMUNITIES  A 
REVIEW  OF  THE  DRAFT  EN™oNMENTAA 
IMPACT  STATEMENT  FOR  OUTER  CON 
TJNE^TAL  SHELF  OIL  AND  GA^LEASE  SaTe 

Woods'  Hole    Oceanographic    Institution,    Mass 
Seminar  in  Biological  Oceanography 
W7r7P048a7  bibuographic  entry  see  Field  6G. 


PETROLEUM,  TEMPERATURE,  AND  TOXI 
CANTS:  EXAMPLES  OF  SUSPECTED  ReJpon 
SES  BY  PLANKTON  AND  BENTHOS  ON  rHF 
CONTINENTAL  SHELF  a"lnu*>  ON   THE 

Oce°adneoSaphyUn,V-  K^St0"-  GradUate  Sch-'  "^ 
H.  P.  Jeffries,  and  W.  C.  Johnson  II. 
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Marine  Reprint  69,  (1976).  16  p,  2  fig,  5  tab,  34  ref . 
SG-04p6-158-44002. 

Descriptors:    New   York,    'Plankton,   'Benthos 
'Temperature,   'Toxicants,  Ecology,   Fish,   'Oil 
pollution,  'Water  pollution  effects,  'Continental 
shelf  Population,  Copepods,  Model  studies. 
Identifiers:  'Outer  Continental  Shelf,  'New  York 
Bight. 

Gross  population  changes  carefuUy  enumerated 
over  time  in  natural  communities  of  the  New  York 
Bight  and  neaby  areas  are  examined.  From  such 
comparisons  a  basic  appreciation  of  sensitivity 
within  natural  systems  can  be  obtained.  It  is  sug- 
gested that  for  open-coastal  areas  in  the  Mid-At- 
lantic Bight,  the  direct  effect  of  energy-related  ac- 
tivities on  copepod  populations,  by  far  the  major 
component  in  the  zooplankton,  is  at  present  not  a 
concern.  Limited,  short-term  effects  are  seen  only 
at  point  discharges.  Lasting  damage  to  the 
benthos,  however,  is  another  matter.  Experience 
suggests  that  on  the  bottom  persistent,  small-scale 
environmental  changes  have  cumulative  effects 
that  are  enhanced,  rather  than  dissipated  as  in  the 
plankton,  by  ecosystem  processes.  (NOAA) 
W77-04844 

MARINE  STUDIES  OF  SAN  PEDRO,  CALD70R- 
NIA  PART  12:  BIOENHANCEMENT  STUDD2S 
OF  THE  RECEIVING  WATERS  IN  OUTER  LOS 
ANGELES  HARBOR, 

University  of  Southern  California,  Los  Angeles. 
Inst,  of  Marine  and  Coastal  Studies. 
Sea  Grant  Program  Report   No.   USC-SG-5-76 
December   1976.   284  p.  Dorothy   F.   Soule  and 
Mikihiko  Oguri  (Eds). 

Descriptors:  'Flushing,  Harbors,  'Biota, 
Ecosystems,  'Waste  disposal,  'Indicator  organ- 
isms Circulation,  Outfalls,  Effluent,  Domestic 
sewage,  Benthos,  'California,  'Bioindicators. 
Identifiers:  'Los  Angeles  Harbor(CA),  Fish  can- 
nery wastes,  Natural  waste  discharges, 
Bioenhancement. 

Field  studies  indicated  that  the  present  state  of  the 
harbor  is  healthy.  Rich  and  diverse  biotic  elements 
are    supported    by    the    present    environmental 
regime.  Episodes   of  stress,  which  occurred   in 
earlier  years,  as  indicated  by  reduced  levels  of  dis- 
solved oxyen,  have  not  been  noted  since  the  can- 
neries have  instituted  improved  waste  manage- 
ment procedures.  Bioenhancement  is  occurring  in 
outer  Los  Angeles  Harbor,  due  at  least  in  part  to 
the     presence      of     natural     waste      effluents_ 
Bioenhancement  has  been  evaluated  in  terms  of 
numbers  of  organisms  and  species  diversity  of 
plankton,  benthic  organisms,  and  standing  crop  of 
fish   as  well  as  in  biomass  and  a  number  of  other 
factors    Under  present  conditions,  a  small  zone 
within  approximately  200  feet  of  the  outfalls  exists 
where  numbers  of  species  are  low.  Adjacent  to 
this  zone  is  a  zone  of  enrichment  which  extends 
through  most  of  the  outer  harbor.  Beyond  that, 
conditions  return  to  average  coastal  populations. 
The  regulation  of  waste  loading  and  control  of  pol- 
lutants in  the  past  six-year  period  has  brought  the 
harbor  ecosystem  from  a  depauperate  biota  to  a 
moderately   rich   one  in  the  immediate   outfalls 
zone,  with  a  very  rich  biota  in  the  adjacent  outer 
harbor  area.  (NOAA) 
W77-04849 

MICROBIAL  ALKYLATION  OF  METALS, 

Institute  for  Water  and  Air  Pollution  Research, 

Stockholm  (Sweden). 

A.  Jernelov. 

Report  B  332,  September  1976.  26  p.  8  fig.,  41  ref. 

Descriptors.  'Metals,  'Microbial  degradation, 
•Biodegradation,  Ecology,  Synthesis,  Neutraliza- 
tion Arsenic  compounds.  Metabolism, 
Biochemistry,  Oxidation,  Mode  of  action,  Reduc- 
tion(Chemical),  Mercury,  Water  pollution 
sources,  Toxins,  Toxicity. 


Identifiers:    'Methylation,    Selenium,   Tellurium, 
Methyl  mercury,  'Alkylation. 

Degradation  of  metals  by  processes  of  biochemi- 
cal alkylation  have  been  demonstrated  to  date  on 
mercury,  selenium,  tellurium,  arsenic  and  tin;  but 
according  to  a  review  of  the  processes'  ecological 
impacts,  ecosystems  can  only  be  affected  if  the  al- 
kylated compounds  formed  by  biodegradation  per- 
sist sufficiently  long  to  reach  biologically-active 
concentrations.  Assuming  that  biological  alkyla- 
tion of  methyl-mercury,  for  example  occurs  in 
sediment  or  on  suspended  particles  in  water,  cer- 
tain properties  may  regulate  the  ecological  im- 
portance of  alkylation  through  a  kmd  of  biologi- 
cally-achieved equilibrium  between  the  alkylated 
and  non-alkylated  forms  of  the  metal.  Transport 
processes  in  and  out  of  the  place  of  formation 
changes  this  equilibrium.  Processes  such  as  water 
and  fat  solubility  and  tendencies  toward  complex 
formation   with    sediment,    all   affect   rates   and 
amounts  of  concentrations  of  alkylated  metal  com- 
pounds   in    sediments.     Biochemical    alkylation 
processes,  i.e.,  methylation  of  selenium,  tellurium, 
arsenic  and  mercury  are  reviewed  and  compared; 
biological  degradation  of  alkyl-metal  compounds 
is  discussed  in  general  terms.  The  potential  for 
microbial  methylation  of  mercury  by  fungi  and 
bacteria  exists  under  aerobic  as  weU  as  anaerobic 
conditions.     Some     metal     organic     compounds 
rapidly   degrade   in  non-enzymatic  processes  or 
through  the  action  of  non-specific  enzymes;  others 
are    highly    persistent    and    are    degraded    only 
through  specific  and  slow  biochemical  processes. 
(Auen-Wisconsin) 
W77 -04859 

THE  BIOLOGICAL  IMPORTANCE  OF  A  POL- 
LUTED ESTUARY, 

Leeds  Univ.  (England).  Wellcome  Marine  Lab. 

M.A.Kendall. 

Effluent  and  Water  Treatment  Journal,  Vol.  16, 

No  7  p.  339-341,  1976.  2  fig.,  3  tab.,  6  ref. 


Descriptors:  'Estuaries,  'Water  pollution  effects, 
'Saline  water-freshwater  interfaces,  Birds,  Indus- 
trial wastes,  Migratory  birds,  Wading  birds, 
Productivity,  Foreign  countries,  Annelids,  Boun- 
dary processes,  Saline  water  intrusion. 
Identifiers:  'Tees  estuary  (England),  Tees 
River(England). 

A  study  of  estuarine  bird  poulations  and  food 
chains  demonstrates  that  the  proximity  of  industri- 
al pollution  in  an  adjacent  river  does  not  necessari- 
ly   lead    to    formation    of    a    biological    desert. 
Although  the  Tees  River  in  northern  England  is 
heavily  polluted  by  spend  industrial  acids,  cyca- 
nides   phenols,  other  organics,  and  toxic  metal  as 
well  as  untreated  sewage,  the  muddy  areas  of  the 
river's  estuary,  particularly  Seal  Sands,  contain 
and  abundant  annelid  life  which  supports  huge 
populations   of   migratory   wildfowl   and  wading 
birds.  Teesmouth  has  regularly  held  a  peak  popou- 
lation  in  excess  of  20,000  wading  birds  on  a  single 
day  and  three  species,  the  knot,  redshank  and  san- 
derling  have  been  recorded  in  numbers  represent- 
ing more  than  1%  of  their  total  European  popula- 
tion on  a  single  day.  No  more  than  fifteen  animal 
species  occur  in  the  muds,  most  of  them  small  an- 
nelids (one  million  sq  m  have  been  recorded  in 
some  area)  which  contribute  most  to  the  total 
biomass    of    Seal    Sands.    The    reason    for    this 
biomass  density  in  view  of  the  heavy  pollution  is 
that  fresh  sea  water  with  only  a  small  quantity  of 
polluted  river  water  reaches  the  Sands  from  the 
estuary  at  flood  tide.  (Auen-Wisconsin). 
W77 -04860 

LIGHT  EXTINCTION  MEASUREMENTS  IN 
THE  EXPERIMENTAL  LAKES  AREA-1975 
DATA, 

Fisheries      and      Marine      Service,      Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-04862 


COMPARATIVE  STUDY  OF  E.  COL! 
VIVAL  IN  TWO  AQUATIC  ECOSYSTEM 

Ghent     Rijksuniversiteit     (Belgium;      Di 
General  and  Industrial  Microbiology. 
W  Verstraete.and  LP.  Voets. 
Water  Research,  Vol.  10,  No.  2,  p.  129-136 
fig,  5  tab,  20  ref. 

Descriptors:  'E.  coli,  'Viability,  'M 
•Bacteria,  Solar  radiation,  Water  tenj| 
Water  pollution,  Europe,  'Eutropl 
•Oligotrophy,  Biochemical  oxygen  I 
Coliforms,  Water  pollution  effects,  Lake* 
Identifiers:  'Lake  Coupure(Belgium),  •* 
Watersportbaan  George  Nachez(Belgju« 
teriophages. 

Survival  of  E.  Coli  in  two  aqutic  environ 

Belgium  was  measured  in  water  samples 

procedure  witch  facilitates  deduction  o 

fects  of  various  factors  upon  this  colifo: 

off  or  aftergrowth.  Results  of  the  proce 

transformed  to  a  log  No/Nt  form  and  exp 

die-off   indices.    The   Nationale   Waters 

George  Nachez  is  a  beta-mesosaprobic  la 

receives  little  or  no  direct  fecal  or  orgai 

tion.    The    Coupure,    in    contrast,    is 

polysaprobic    biotope    constantly    pollu 

sewae  and  domestic  wastewater.  In  th 

sportbaan  fluctuations  in  the  die-off  ind 

governed  mainly  by  seasonal  variations 

tion  and  the  concomitant  changes  in  pH 

perature.  In  the  Coupure,  the  indices  < 

primarily  with  solar  radiation  and  tempei 

t  a  minor  extent  with  dissolved  oxygei 

Seasonal  fluctuations  of  the  indices  w 

less  pronounced  in  the  sludge-water  intel 

these  biotopes.  In  the  beta-mesosaprot 

bacterial   populations   constituted    the 

biological  component  of  the  ecosystei 

beta-polysaprobic  biotope  however,  d 

due  to  the  activity  of  the  thermolabile  I 

of     bacteriophages.     The     significance 

biochemical    oxygen   demand-tolerance 

aquatic  environments  with  regard  to  1 

rence  of  microbial  inbalances  in  discuss' 

Wlisconsin) 

W77-04863 


SOLUBILITY  OF  OXYGEN  IN  WATE 
RATION  VALUES  FOR  FRESH  WA 
MIXTURES  OF  FRESH  AND  SEA  WA' 

Nipak,  Inc.,  Pryor,  Okla. 

For  primary  bibliographic  entry  see  Fiel 

W77-04864 


COMPARISON  OF  AEROBIC  AND 
BIC  METHYLATION  OF  N 
CHLORIDE  BY  SAN  FRANCISCO  I 
MENTS, 

California  Univ.,  Berkeley.  Div.  of  Em 
Health  Sciences. 
B.  H.  Olson,  and  R.  C.  Cooper. 
Water  Research,  Vol.  10,  No.  2,  p.  1 13- 
fig.,  1  tab.,  12  ref. 

Descriptors: 

*Degradation(Decomposition),  Bays, 
conditions,  'Anaerobic  conditions,  B 
ments,  Intertidal  areas,  'California,  Es 
Identifiers:  'Methylmercury,  *» 
'Mercuric  chloride,  'San  Francisco  Bs 

Analyses  of  three  sediment  types  froi 
Cisco  Bay  indicated  that  the  net  amou 
mercury  produced  under  anaerobic  co 
greater  than  produced  under  aerobic 
with  strong  evidence  that  the  proc 
biological  nature.  The  sediment  co: 
highest  organic  content  consistentl 
higher  levels  of  methylmercury;  reli 
methyl  mercury  remained  in  the  sedi 
anaerobiosis  than  under  oxygenated  c 
possible  indication  that  methyl  mercu 
in  anaerobic  sediments  is  more  stable 
bic  conditions.  The  data  indicated  thai 
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mercury  appears  to  proceed  at  much  greater 
les  in  anaerobic  sediments  than  those  incubated 
th  access  to  air.  However,  the  difference  in 
:thyl  mercury  production  may  be  more  apparent 
in  real,  particularly  if  demethylating  activity  is 
ich  greater  under  anaerobiosis.  Gross  produc- 
n  of  methylmercury  may  be  the  same  under 
th  conditions  but  an  increased  methylmercury 
ay  rate  in  an  aerobic  environment  would  cause 

net  production  under  anaerobic  conditions  to 
significantly  greater.  (Auen-Wisconsin) 
7-04867  ' 


YTOPLANKTON  PRIMARY  PRODUCTION 
THE  EXPERIMENTAL  LAKES  AREA  USING 
INCUBATOR  TECHNIQUE-197S  DATA, 

henes      and      Marine      Service,      Winnipeg 

uiitoba).  Freshwater  Inst. 

R.  DeClercq,  and  J.  A.  Shearer. 

hnical  Report  No.  647,  1976.  132  p.  8  ref.,  2  ap- 

icriptors:  *Primary  productivity 

sasurement,  *Laboratory  tests,  *MethodoIogy' 
Jiada  Incubation,  'Photosynthesis' 

ytoplankton.  ' 

itifiers:  Experimental  Lakes(Canada),  Dis- 
ed  inorganic  carbon. 

ibato-  measurements  of  phytoplankton 
losynthesis  are  summarized,  using  data  taken 
ng  the  ice-free  season  of  1975  from  16  lake 
ns  in  the  Experimental  Lakes  Area  (Canada) 

most  significant  methodology  change  in  1975 
in  the  procedure  for  determining  dissolved  in- 
nic  carbon  (DIC)  concentration  of  the  samples 
in  automated  conductimetric   system  rather 

by  gas  chromatography.  The  variance  in  the 

analysis  results  was  much  reduced  by  the 
edural  change.  Many  of  the  samples  were  car- 
enriched  by  additions  of  sodium  bicarbonate 
lion  pnor  to  incubation  when  dissolved  inor- 
:  carbon  levels  were  suspected  of  being  so  low 

permit  significant  depletion  in  the  bottle  dur- 
the  incubation  period.  Sodium  carbonate 
'isotopes  in  sodium  hydroxide  was  the 
icarbon  source,  diluted  in  distilled  water  to 
uce  a  concentration  of  approximately  11 
>Cunes/ml.  A  light  baffle  of  black  acrylic 
tog  was  installed  on  the  front  surface  of  each 
auon  chamber  to  block  all  light  to  the  sample 
Is,  and  by  reducing  reflected  light  these  baf- 
reaUy  increased  light  uniformity  at  all  regions 
ny  given  wheel.  Tabulated  records  of  the 
>plankton  production  data  with  related  physi- 
arameters  for  all  1975  measurements,  and 
iction  plots  versus  irradiance  for  the  incuba- 
ipenments  are  presented  in  two  appendices 
i-Wi;;consin) 
04868 


AND  AQUATIC 

Development.Epsom 


rn>       heat 

SYSTEMS, 

s     Research      and 
and). 

i'Suuivan,  and  R.  I.  Collinson 

mt  ^l*3161  Treatment  Journal,  Vol.  16 

■P- 15-29, 1976.  2  fig.,  3  tab.,  30  ref. 

iptors:  'Thermal  pollution,  'Cooling  water 
'Pollution  effects,  "Energy,  Water  pollu- 
tes, Heated  water,  Industries,  Biological 
unities,  Reproduction,  Aquaculture,  Fish 
'g.  Heating,  Thermal  stress,  Horticulture 
houses,  Powerplants.  ' 

Sers:  'Waste  heat  utilization,  Synergistic  ef- 
Household  heating,  United  Kingdom. 

»s  for  water  for  power  station  cooling  will 

sT!.  I  °eXt  30  years'  implying  great  in- 
\Z  ^cha/8es  °f  heated  water  to  the  en- 
-M.  The  effects  of  thermal  effluents,  while 
weed  depend  largely  upon  climatic  condi- 
»urr«  tC8ree  °f  existin8  pollution  from 
wurces.  Few  mstances  of  direct  mortality 
«n  caused  in  ecosystems  by  heated  water- 


the  greatest  problems  are  indirect,  in  that  life  cy- 
cles of  organisms  are  pushed  out  of  phase  with  far 
reaching  effects  during  winter,  when  fish  popula- 
tions are  most  susceptible  to  rapid  temperature 
fluctuations  and  when  a  power  station  may  be  shut 
down.  The  'total  energy'  concept  involving  of 
power  and  energy  sources  and  the  use  of  a  multi- 
discipunary  approach  in  the  design  of  energy 
systems  is  proposed,  such  as  heating  horticultural 
greenhouses  (which  can  be  located  adjacent  to  a 
power  plant),  and  in  household  heating.  A  scheme 
for  modifying  the  condensing  turbine  to  a  back- 
pressure turbine  and  energy  distribution  to 
dwellings  is  proposed;  it  incorporates  more  effi- 
cient electricity  generation  and  conservation 
(Auen-Wisconsin) 
W77-04869 


Effects  Of  Pollution— Group  5C 

tion.  However,  shore-based  activities  of  the 
petrochemical  industry  may  also  stress  recipient 
waters,  as  would  discharge  from  tankers  that  col- 
lide on  shipping  lanes  or  discharges  from  tankers 

«,??^iSee  aJso  W7?-04934)  (Sinha-OEIS) 
W  77-04941 


£?£i^T1CUT  WVER  BASIN  PROGRAM. 
l^Lm'  PHASE  L  WATER  QUALITY  RECON- 
NAISSANCE FOR  THE  CONNECTICUT  RIVFR 
SUPPLEMENTAL  STUDY.  ER 

Environmental  Protection  Agency,  Boston,  Mass 
Region  I.  ' 

W°7r7P0ilnary  bibliographic  entry  see  Field  5G. 


EFFECTS  OF  ENERGY-RELATED  ACTIVITIES 
ON  THE  ATLANTIC  CONTINENTAL  SHELF 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
For  primary  bibliographic  entry  see  Field  6G. 


REVIEW  OF  OIL  SPREADING  ON  THE  SEA 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept  of 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B 

W77-04940 


PLANKTON  PROCESSES  IN  MID-ATLANTIC 
NEARSHORE  AND  SHELF  WATERS  AND 
ENERGY-RELATED  ACTIVITIES, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 
Oceanography. 
T.  J.  Smayda. 

In:  Proceedings  of  Conference  'Effects  of  Energy- 
Related  Activities  on  the  Atlantic  Continental 
Shelf  ,  held  at  Brookhaven  National  Laboratory 

y,p^"^Y;  *°v  ™"12'  1975>  P  70"95.  J"«e  1976! 
11  fig,  77  ref.  NSF-GA-31319X. 

Descriptors:  'Continental  Shelf,  'Plankton, 
Water  pollution  sources,  'Water  pollution  ef- 
fects 'Resources  development,  Coasts,  Estua- 
ries, Phytoplankton,  Thermal  pollution 
Identifiers:  'Outer  Continental  Shelf  'Energy 
resources  Environmental  factors,  Petroleum 
hydrocarbons,  Chlorinaceous  compounds  Trace 
metals. 


Energy-related  activities  may  release  into  the  sea 
petroleum     hydrocarbons,     chlorinaceous     com- 
pounds, thermal  effluent,  and  trace  metals  and 
may    also    influence    the    transparency    of    the 
recipient  waters.  The  potential  impact  of  these  and 
other    energy-related    perturbants    on    plankton 
dynamics   will  obviously   be   influenced   by   the 
natural'  factors  and  processes  characteristic  of 
the    stressed    area.    Seasonal    and    regional    dif- 
ferences in  effect  are  to  be  expected.  The  general 
characteristics  of  the  plankton  processes  in  the 
Mid-Atlantic  nearshore  and  offshore  waters  are 
emphasized  to  put  into  perspective  their  natural 
dynamics  subject  to  potential  impact  and  modifi- 
cation. The  potential  effects  of  temperature  and 
petroleum      hydrocarbons      on      key      plankton 
processes  and  events  are  also  considered,  based 
on    phytoplankton    physiology.    As    for    natural 
processes,  only   some  general  aspects  are  con- 
sidered, without  reference  to  a  specific  region 
Nearshore  waters  are  more  likely  to  be  affected  by 
calef action  and  chlorine  discharge  from  nuclear 
power  generating  plants;  on  the  continental  shelf 
oil  release  is  a  more  likely  source  of  contamina- 


PETROLEUM,    TEMPERATURE,    AND    TOXI- 
CANTS: EXAMPLES  OF  SUSPECTED  RESPON- 

SnK^SSw™  BEN™°S  °N  ™E 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography . 

H.  P.  Jeffries,  and  W.  C.  Johnson,  II. 

In:  Proceedings  of  Conference  'Effects  of  Energy- 

cu  '^Activities   on   the   Atlantic   Continental 

Shelf  ,  held  at  Brookhaven  National  Laboratory 

Upton  NY  Nov  10-12,  1975,  p  96-108,  June  1976! 

I  tig,  5  tab,  34  ref. 

Descriptors:  'Water  pollution  effects,  'Resources 
development,  'Plankton,  Benthos,  Temperature 
Toxicity,  Continental  Shelf,  Ecology,  Population' 
Aquatic  populations.  ' 

Identifiers:  'Outer  Continental  Shelf,  'New  York 
Bight,  Energy  resources,  Petroleum,  Toxicants. 

Gross  population  changes  carefully  enumerated 
over  time  in  natural  communities  of  the  New  York 
Bight  and  nearby  areas  are  examined.  From  such 
comparisons  a  basic  appreciation  of  ensitivity 
within  natural  systems  can  be  obtained.  Although 
fewer  energy-related  studies  have  been  made  on 
noloplanktonic  copepods  than  on  other  com- 
ponents in  the  plankton,  present  knowledge  allows 
a  general  assessment  of  effect.  Responses  among 
the  copepods  to  man's  activities  range  from  unim- 
portant to  significant.  In  no  case,  however  is  there 
sufficient  evidence  to  show  altered  structure  or 
abnormal  function  of  the  copepod  fauna  beyond 
spatially  limited  areas.  Diversity  and  abundance 
are  therefore,  still  controlled  naturally,  even  in 
such  heavily  used  areas  as  the  New  York  Bight 
(See  also  W77-04934)  (Sinha-OEIS) 
W77-04942 


STRUCTURE  AND  STABILITY  IN  THREE 
S^.^S  BENTHIC  COMMUNITIES  IN 
SOUTHERN  NEW  ENGLAND, 

Marine  Biological  Lab.,  Woods  Hole,  Mass 

A.  D.  Michael. 

In:  Proceedings  of  Conference  'Effects  of  Energy- 

^.ruu^8  on  the  Aflantic  Continental 
Shelf  ,  held  at  Brookhaven  National  Laboratory 

^r^v  Yv.  uV0;12'  1975-  p  109-125.  J""* 

1976.  4  fig,  7  tab,  36  ref. 

Descriptors:       'Benthos,       'Baseline       studies 
Resources  development,  Aquatic  life,  Ecology' 
'Continental  Shelf,  'Estuaries,  Coasts,  'New  En- 
gland, Massachusetts. 

Identifiers:  'Outer  Continental  Shelf,  'Energy 
resources  Long  Island  Sound,  Buzzards  Bay 
Cape  Cod  Bay,  Environmental  factors. 

Although  information  on  the  shelf  benthos  is 
scant,  it  is  known  what  types  of  species  are 
present  and  their  approximate  abundances  (within 
an  order  of  magniture).  There  is  a  high  degree  of 
overlap  between  the  benthos  of  large  open  embay- 
ments  such  as  Cape  Cod  Bay  and  the  adjacent  con- 
tinental shelf.  The  major  change  in  benthic  fauna 
occurs  on  the  lower  continental  slope.  In  spite  of 
the  scant  information  available  for  the  shelf 
benthos  and  the  inadequacies  of  inshore  data 
some  significant  advances  have  recently  been 
made.  The  more  numerous  data  from  inshore  areas 
make  us  more  cognisant  of  the  sampling  problems 
and  the  spatial  and  temporal  variation  in  benthic 
communities.  The  application  of  the  concept  of 
opportunism  and  data  from  communities  respond- 
ing to  stress  in  Long  Island  Sound  and  Buzzards 
Bay  has  improved  understanding  of  the  biology  of 
W^MwT8'  ^^  8l>0  W77-°4934>  (Sinha-OEIS) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


LABORATORY  EXPERIMENTS  ON  THE  EF- 
FECTS OF  OCEAN  DUMPING  ON  BENTHIC 
INVERTEBRATES.  I.  CHOICE  TESTS  WITH 
SOLID  WASTES, 

Fisheries  and  Marine  Service,  West  Vancouver 
(British  Columbia).  Pacific  Environment  Inst. 
B.  D.  Chang,  and  C.  D.  Levings. 
Department  of  the  Environment  Fisheries  and 
Marine  Service,  Research  and  Development 
Directorate,  Technical  Report  No.  637,  1976.  74  p, 
19  fig,  11  tab,62ref. 

Descriptors:  'Waste  disposal,  *Water  pollution  ef- 
fects, *Baseline  studies,  'Environmental  effects, 
Coasts,  Pollutants,  Benthic  fauna,  Invertebrates, 
Path  of  pollutants. 

Identifiers.  *Outer  Continental  Shelf,  "Ocean 
dumping,  Bottom  substrates,  Brisaster  latifrons, 
Chiridota  laevis,  Hemigrapsus  oregonensis,  Mu- 
nida  quadrispina,  Pandalus  danae,  Crangon 
alaskensis,  Macoma  inconspicua,  Corophium  sal- 
monis. 

One  of  the  important  effects  of  ocean  dumping  is 
to  change  the  physico-chemical  nature  of  sub- 
strates, and  the  effects  of  such  changes  on  some 
benthic  invertebrates  were  examined  in  laboratory 
2-choice  preference  tests.  The  following  species 
were  tested:  the  heart  urchin  Brisaster  latifrons, 
the  burrowing  sea  cucumber  Chiridota  laevis,  the 
Dungeness   crab   Hemigrapsus   oregonensis,   the 
'squat  lobster'  Munida  quadrispina,  the  shrimps 
Pandalus    danae    and    Crangon    alaskensis,    the 
bivalve  Macoma  inconspicua,  and  the  amphipod 
Corophium     salmonis.     The     substrates     tested 
represented  natural  substrates  and  substrates  al- 
tered by  dumping  of  solid  wastes,  and  included  the 
following:  mud,  sand,  rocks,  wood  chips,  wood 
debris    and  polluted  sediments  from  near  pulp 
mills.  The  unnatural  substrates  were  usually  less 
preferred  by  burrowing  animals,  although  in  some 
cases  no  preferences  were  shown  between  artifi- 
cial and  natural  substrates.  Mobile  epifauna  were 
attracted   toward    hard    surfaces    (wood   debris, 
rocks).  Because  of  the  preferences  and  field  dis- 
tributions  the  results  of  the  study  indicated  that 
large  changes  in  the  nature  of  a  substrate  as  a 
result  of  dumping  will  affect  the  abundance  and 
species    composition    of    benthic    communities. 
(Sinha-OEIS) 
W77-04949 

EFFECTS  OF  OFF-ROAD  VEHICLE  USE  ON 
THE  HYDROLOGY  AND  LANDSCAPE  OF 
ARID  ENVIRONMENTS  IN  CENTRAL  AND 
SOUTHERN  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Cahf.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  4t~. 
W77 -04980 


DISTRIBUTION  AND  EFFECTS  OF  HEAVY 
METALS  IN  A  CONTAMINATED  LAKE, 

Purdue      Univ.,      Lafayette,      Ind.      Dept.      of 
Bionucleonics. 
A.  Mcintosh ,  and  W .  Bishop 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PE-264  037, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Purdue  University  Water  Resources  Research 
Center  Technical  Report  No.  85,  December  1976. 
69  p,  6  fig,  19  tab,  63  ref .  OWRT  A-036-INDO). 

Descriptors:  "Heavy  metals,  "Lakes,  "Fish 
behavior,  Lead,  Cadmium,  Zinc,  Chromium,  Lake 
sediments,  Water  chemistry,  "Indiana,  Distribu- 
tion 'Path  of  pollutants,  Water  pollution  effects, 
Fish  physiology,  "Sunfishes,  Lethal  limit. 
Identifiers:  'Fish  physiological  response. 

This  study  was  conducted  on  a  small  lake  in 
Northeastern  Indians.  The  principal  heavy  metal 
investigated  was  cadmium;  however  lead,  zinc, 
and  chromium  were  also  studied.  The  lake  was  the 
recipient  of  industrial  waste,  particularly  from  an 
electroplating  plant.  Concentrations  of  metals  in 


the  water  averaged  3.2  microgram  Cd/1,  139 
microgram  Zn/1  and  18  microgram  Pb/1,  Concen- 
trations in  the  sediments  were  100  to  500  times  that 
in  the  water.  The  concentration  of  each  of  the 
metals  was  significantly  higher  in  fish  (bluegjlls) 
from  the  contaminated  lake  than  in  fish  from  a 
non-metal  contaminated  lake.  Sublethal  cadmium 
concentrations  (50-115  microgram/ 1)  did  not  sig- 
nificantly affect  the  breathing  rate  of  bluegill,  but 
cough  rate  was  proportional  to  the  Cd  concentra- 
tion in  the  water. 
W77-05001 

EMBRYOPATHIC  EFFECTS  OF  WATER- 
BORNE  AND  SEDIMENT-ACCUMULATED 
CADMIUM,  MERCURY  AND  ZINC  ON 
REPRODUCTION  AND  SURVIVAL  OF  FISH 
AND  AMPHIBIAN  POPULATIONS  IN  KEN- 
TUCKY 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

W.  J.  Birge,  and  I.  A.  Black. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  043, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Research  Report  No.  100,  January  1977  28  p  9 
tab,  58  ref.  OWRT  A-061-KYO),  14-31-0001-5017, 
14-34-0001-6018. 

Descriptors:  Water  pollution  effects,  Pollutant 
identification,  Sediments,  Metals,  "Bioassay, 
Bioindicators,  Eggs,  Embryonic  growth  stage 
"Kentucky,  "Cadmium,  "Mercury,  'Zinc,  Fish 
reproduction,  Mortality,  "Bottom  sediments. 

Fish  and  amphibian  egg  cultures  were  used  to 
determine  the  embryopathic  effects  of  cadmium 
mercury,    and   zinc   released   from    natural   and 
metal-enriched  sediments,  and  to  develop  egg  cul- 
ture bioassay  procedures  suitable  for  monitoring 
bottom   sediments   for  hazardous   contaminants. 
Eggs  of  the  narrow-mouthed  toad,  goldfish,  and 
rainbow  trout  were  cultured  in  contaminant-free 
water  added  to  natural  and  metal-enriched  sedi- 
ments   Exposure  was  initiated  after  fertilization 
(toad,  and  goldfish)  or  at   10  days  prehatching 
(trout)  and  maintained  continuously  through  4-10 
days  posthatching.  Sediments  were  enriched  with 
0  1-100  ppm  cadmium  and  mercury  and  1.0-1000 
ppm   zinc.  Natural  control  sediments  contained 
average  concentrations  of  0.052  ppm  mercury,  1.0 
ppm  cadmium,  and  108.2  ppm  zinc.  Substantial 
frequencies   of   mortality   and   teratogenesis   oc- 
curred for  all  3  animal  species  when  eggs  were  cul- 
tured over  natural  sediments  further  enriched  with 
as  little  as  0.1-1.0  ppm  cadmium  or  mercury  and  1- 
10  ppm   zinc.   Survival  of  trout  embryous   and 
alevins  closely  paralleled  sediment  test  concentra- 
tions. The  sediment  TL50  concentrations  for  trout 
stages  cultured  from  10  days  prehatching  through 
10  days  posthatcing  were  approximately  1  ppm  for 
mercury,  2.15  ppm  for  cadmium,  and  210.6  ppm 
for  zinc.  (Huff sey -Kentucky) 
W77-05003 


Identifiers:    Outer    Continental    Shelf,    Pans 
Macroinvertebrates,  Bunker  C  oil,  Diesel  oils. 

Baseline   surveys   were   conducted   on   both 

Caribbean   and   Pacific   coasts   of   Panama. 

structure  of  macroin vertebrate  communities  a 

the  Caribbean  transect  are  presented  from 

collected  for  over  500  identified  species  in 

samples     including     a     total     of     over     « 

specimens.  Recruitment  to  benthic  commoi 

was  investigated  with  settling  plates.  The  C 

bean  was  found  to  be  seasonal  in  species  « 

rence  while  the  Pacific  was  seasonal  in  prodw 

ty.  The  effects  of  oil  pollution  on  tropical  intei 

marine  communities  were  tested  by  precisely 

trolled  experiments  utilizing  tarry  Bunker  C 

volatile  marine  diesel  oils.  Bunker  C  oil  h 

greater  detrimental  effect  than  did  marine  < 

oil  on  coral  growth.  Marine  diesel  oil  had  a  gf 

detrimental  effect  than  did  Bunker  C  oil  on  fe 

communities  of  settling  plates    When  comp 

experimentals  with  controls,  growth  rates 

used  as  an  indicator  of  the  presence  of  unob* 

physiological  stress  or  damage  and  a  quanti 

index  of  the  cost  of  repair.  Susceptibility  to  o 

lution   varied   significantly   between   indivi 

The  growth  rates  of  corals  differed  signifk 

with  location  and  time  of  year  so  that  very  p; 

controls  were  required  in  the  experiments.  (S 

OEIS) 

W77-05020 


OIL   SPILL   AND   OIL   POLLUTION   REP 
AUGUST  1975  -  OCTOBER  1975, 

California  Univ.,  Santa  Barbara.  Marine  Si 

For  primary  bibliographic  entry  see  Field  5B 
W77-05023 


OH   SPILL   AND   OIL  POLLUTION   REP 
MAY  1975  -  JULY  1975, 

California  Univ.,  Santa  Barbara.  Marine  S 

For  primary  bibliographic  entry  see  Field  5B 
W77-05024 


OIL   SPILL   AND   OIL  POLLUTION  REI 
NOVEMBER  1975  -  JANUARY  1976, 
California  Univ.,  Santa  Barbara.  Marine  5 
Inst.  ,  „ 

For  primary  bibliographic  entry  see  Held  51 
W77-05025 


OIL  SPILL  AND  OIL  POLLUTION  RE 
FEBRUARY  1976  -  APRIL  1976, 

California  Univ.,  Santa  Barbara.  Marine  . 

For  primary  bibliographic  entry  see  Field  51 
W77-05026 


TOWARD  SIMULATION  AND  SYSTEMS  ANAL- 
YSIS OF  NUTRIENT  CYCLING  IN  THE 
OKEFENOKEE  SWAMP,  GEORGIA, 

Georgia  Univ.,  Athens.  Dept.  of   Zoology;  and 
Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-05005 

SURVEY  OF  MARINE  COMMUNITIES  IN 
PANAMA  AND  EXPERIMENTS  WITH  OIL 

Smithsonian  Tropical  Research  Inst.,  Balboa, 
Canal  Zone. 

C  Birkeland.A.  A.Reimer,  and  J.  R.  Young. 
Environmental    Protection    Agency,    Ecological 
Research  Series  No.  EPA-600/3-76-028,  May  1976. 
192  p,  6  fig,  39  tab,  31  ref,  7  append. 

Descriptors:  "Oil  pollution,  "Water  pollution  ef- 
fects, "Baseline  studies,  "Environmental  effects, 
♦Intertidal  areas,  "Aquatic  life. 


BIOLOGICAL  IMPACT  CAUSED  BY  CH 
ON  A  TROPICAL  REEF, 

Guam  Univ.,  Agana.  Marine  Lab. 
R.  S.  Jones,  R.  H.  Randall,  and  M.  J.  Wilde 
U  S  Environmental  Protection  Agency  Ec 
Research  Series  No.  EPA-600/3-76-021 
1976.  222  p,  63  fig,  22  tab,  27  ref,  4  appem 
No.  R802633. 

Descriptors:  "Coral,  "Reefs,  "Powc 
"Thermal  pollution,  "Heated  water,  1 
"Water  pollution  effects,  "Environmental 
Tropical  regions,  Thermal  stress. 
Identifiers:  "Guam,  Wave  action,  Therm 
powerplants,  Acanthaster  planci(L.). 

A  biological  study  is  conducted  on  a  f  ring 
reef  adjacent  to  a  thermoelectric  power 
Guam,  before  and  after  release  of  plant 
Release  of  plant  effluent  results  in  an  ele 
water  temperature  on  the  adjacent  reef 
reef  margin,  and  wave  action  exposes 
deeper  parts  of  the  reef  margin  to  temi 
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ibient  as  well  as  other  potentially  detri- 
fluent  parameters  such  as  chlorine  and 
etals.  Introduction  of  the  effluent  is 
be  responsible  for  recent  destruction  of 
;in  corals.  Effluent  is  found  to  stratify 
le  surf  zone  and  is  no  longer  a  threat  to 
-ganisms.  Coral  transect  studies  show  an 
n  recent  coral  re-colonizaton  on  the  reef 
ace  and  slope  since  the  Acanthaster  in- 
No  such  recovery  is  evident  in  benthic 
f  the  reef  margin,  exposed  to  effluent, 
imulation  experiments,  performed  on  a 
reef  corals  in  the  laboratory,  suggest 
:r  tolerance  limits  for  the  corals  between 
C.  These  temperatures  are  common  on 
margin  adjacent  to  the  power  plant, 
elevation  of  temperature  is  shown  to 
>wth  rate  in  some  of  the  coral  species, 
ndations  are  made  to  release  the  effluent 
water  in  order  to  provide  a  greater  mix- 
nd  to  relieve  present  stress  on  reef  mar- 
as.  (Sinha-OEIS) 


LOGICAL  IMPACT  OF  SYNTHETIC 
COMPOUNDS     ON      ESTUARINE 

EMS, 

lie  Lab,  Sarasota,  Fla. 

r,  M  E.  Haynes,  and  M.  L.  Klein. 

wunental  Protection  Agency  Ecological 

Series    No.    EPA-600/3-76-075,    Sep- 

6. 363  p.  16  tab,  732  ref ,  2  append. 

s:  'Estuaries,  'Ecosystems,  'Water 
ffects,  Pesticides,  Bibliographies,  Or- 
pounds.    Toxicity,    Water    resources, 


Resources  development. 

v  and  indexed  bibliography  concerns 
e  and  effects  of  pesticides  (i.e.,  insecti- 
icides,  fungicides,  etc.)  and  industrial 
the  estuarine  ecosystem.  The  industri- 
i  refer,  primarily,  to  polychlorinated 
but  phthalate  esters,  polychlorinated 
chlorinated  dibenzodioxins  and 
ins  are  also  discussed.  The  review 
iture  of  the  past  decade,  with  emphasis 
recent  5  years.  However,  the  700-plus 
n  the  bibliography  span  a  much  wider 
>ermuted  keyword  retrieval  system 
i  provided  to  allow  practical  use  of  the 
'  by  scientists,  academicians  and 
sion  makers.  (Sinha-OEIS) 


BASIN    SALMON    AND    STEEL- 
LYSIS,  SUMMARY  REPORT, 

:rvices,  Inc.,  Portland,  Oreg. 

ind  L.  E.  Perry. 

bwest  Regional  Commission,  National 

eries  Service,  Portland,  Oregon    Sep- 

76, 74  p.,  19  tab.,  51  fig. 

'Salmon,  Rainbow  trout,  'Columbia 
nercial  fish,  Dams,  Dam  sites,  'Fish 
ish  passage,  Mortalities,  Monitoring 
les,  Spillways,  'Hydraulic  turbines \ 
ion,     Nitrogen,     Water     resources 
llutant  identification. 
Snake  River  System,  'Upper  Colum- 
Main-stem  Columbia,  Fish  passage, 
ke   River   Dams,    'Columbia    River 
at  destruction,  Habitat  degradation 
ersaturation,  Flow  Manipulation. 

leals  with  the  salmon  and  steelhead 
he  Columbia  River  fishery.  Subjects 
e  the  early  commercial  fisheries, 
iction  and  degradation,  fish  passage 
m-stem  Columbia  and  Snake  River 
ean  fisheries,  artifical  propagation, 
i  of  the  fishery  socioeconomic  impli- 
ent  major  compensations,  rehabila- 
ection  programs  and  conclusion  and 
ions.  (Katz) 


EFFECT    OF    ATMOSPHERIC     GAS    SUPER- 
™«V5.ATJON  ON  SALMON  AN»  STEELHEAD 

rTvers         ™E  SNAKE  AND  columbia 

Nationai  Marine  Fisheries  Service,  Seattle   Wash 

Northwest  Fisheries  Center. 

W.  J.  Ebel,  and  H.  L.  Raymond. 

Marine  Fisheries  Review,  Vol.  38(7),  Julv  1976  d 

l-14,9tab.,13fig.,20ref. 

Descriptors:  'Salmon,  'Rainbow  trout,  Columbia 
River,  'Supersaturation,  Bioassay,  'Mortality 
On-site  data  collection,  Water  temperature' 
Anadromous  fish,  Depth,  'Nitrogen,  Juvenile 
fish,  Laboratory  study,  Pathology,  Fish  disease 
Behavior,  Fish  passage,  Adult  fish,  Water  pollu- 
tion effects. 

Identifiers:  'Gas  bubble  disease,  'Nitrogen  super- 
saturation,  Atmospheric  gas  supersaturation 
Steelhead  trout,  Dissolved  nitrogen,  Disease 
symptoms,  Vertical  distribution. 

Laboratory  and  field  research  data  defining  the  ef- 
fects of  supersaturation  of  atmospheric  gas  on  fish 
(primarily  salmonids)  in  the  Columbia  River  are 
summarized.  Recent  bioassay  information  regard- 
ing effects  of  various  levels  of  supersaturation  on 
several  species  of  salmonids  are  compared  with 
observations  obtained  in  the  river.  The  severity  of 
the  effect  of  supersaturation  was  dependent  on 
level  of  supersaturation,  the  duration  of  exposure 
water  temperature,  general  physical  condition  of 
the  fish,  and  the  swimming  depth  maintained  by 
the  fish.  Mortality  caused  by  supersaturation  was 
estimated  for  each  of  several  years  from  1966-74 
(Katz) 
W77 -05078 


WATER    RESOURCES    SERVICE    DISSOLVED 
GAS  STUDY:  INTERIM  DATA  SUMMARY 

British  Columbia  Water  Resources,  Victoria   Pol- 
lution Control  Branch 
M.J.  R.Clark. 

Department  of  the  Environment,  (1976)    200  d 
150  tab.,  11  ref. 

Descriptors:  'Canada,  'Supersaturation 

'Columbia  River,  Monitoring,  On-site  investiga- 
tion, Fish  diseases,  'Water  quality,  Dam  Dam 
sites,  Nitrogen,  Data  collection,  'Hydrologic  data 
Onsite  data  collection,  Pollutant  identification 
Identifiers:  British  Columbia,  British  Columbia 
rivers,  British  Columbia  lakes. 

In  1972  the  Water  Resources  Service  initiated  a 
continuing  survey  program  to  ascertain  to  what  ex- 
tent levels  of  gas  supersaturation  of  sufficient 
magnitude  to  cause  gas  bubble  disease  in  fish 
occur  in  provincial  waters.  The  results  to  date 
have  been  reported  in  a  number  of  Water 
Resources  Service  reports  and  publications.  Also 
many  of  the  results  are  recorded  on  the  Water 
Resources  Service's  computer  data  base,  EQUIS. 
This  present  document  has  been  prepared  to  serve 
as  an  interim  summary  of  dissolved  gas  data  col- 
lected by  various  agencies  for  several  rivers  and 
lakes  in  British  Columbia.  (Katz) 
W77-05080 


WATER  RESOURCES  SERVICE  DISSOLVED 
GAS  STUDY:  COMPILATION  OF  FIELD  MEA- 
SUREMENTS, 

British  Columbia  Water  Resources,  Victoria   Pol- 
lution Control  Branch. 
M.  J.  R.  Clark. 
April  12,  1976,  97  p.,  95  tab. 

Descriptors:  'Canada,  Fresh  water,  Rivers, 
'Monitoring,  On-site  investigations,  On-site  data 
collection,  'Supersaturation,  Oxygen,  'Nitrogen 
Columbia  river,  'Dam  sites,  Water  quality  Data 
collection,  'Pollutant  identification. 
Identifiers:  British  Columbia,  Percent  saturation. 

In  1972  the  Water  Resources  Service  initiated  a 
continuing  survey  program  to  ascertain  to  what  ex- 


tent levels  of  gas  supersaturation  of  sufficient 
magnitude  to  cause  gas  bubble  disease  in  fish 
occur  in  provincial  waters  of  British  Columbia. 
I  he  results  to  date  have  been  reported  in  a  number 
of  Water  Resources  Service  reports  and  publica- 
tions. Also  many  of  the  results  are  recorded  on  the 
Water  Resources  Service's  computer  data  base, 
EQUIS.  This  present  document  has  been  prepared 
to  preserve  the  field  data  and  field  comments  in 
case  these  might  be  of  value  for  future  use.  (Katz) 


REPORT  ON  THE  RESULTS  OF  A  MONITOR- 
ING PROGRAMME  FOR  DISSOLVED  GASES 
IN  THE  FRASER  RIVER  AND  PEACE  RIVFR 
SYSTEMS,  1974, 

British  Columbia  Water  Resources  Service    Vic- 
toria. Pollution  Control  Branch. 
D.  H.  G.  Ableson. 
Pollution  Control  Branch,  1975,  40  p.,  5  tab.,  5  fig., 

Descriptors:  'Supersaturation,  Freshwater, 
'Canada,  'Monitoring,  On-site  investigations' 
Fish  diseases,  'Water  quality,  Dam,  Dam  sites' 
Discharge(Water),  Spillways,  'Pollutant  identifi- 
cation. 

Identifiers:  British  Columbia,  Fraser  River  Peace 
nver,  Gas  Bubble  disease,  WAC  Bennett  Dam. 

Throughout  the  summer  of  1974,  dissolved  gas 
monitoring  was  carried  out  on  the  Fraser  River 
and  Peace  River  system.  Overall  values  were  at  a 
level  below  which  the  occurrence  of  gas  bubble 
disease  in  fish  would  develop.  Peace  river  values 
were  slightly  higher  than  Fraser  River  results  but 
still  well  below  the  critical  level.  No  discernible  in- 
creases were  recorded  during  the  period  of  spill- 
way discharge  from  the  WAC  Bennet  dam 
W 77-05082 


AN  ELECTRONIC  MONITOR  FOR  TOTAL  DIS- 
SOLVED  GAS  PRESSURE, 

Virginia  Mason  Research  Center,  Seattle,  Wash 
For  primary  bibliographic  entry  see  Field  5A 
W77-05083 


INFLUENCE  OF  DISSOLVED  ATMOSPHERIC 
GAS  ON  SWIMMING  PERFORMANCE  OF  JU- 
VENILE CHINOOK  SALMON, 

National  Marine  Fisheries  Service,  Seattle   Wash 

Northwest  Fisheries  Center 

M.  H.  Schiewe. 

December,  1973,  17 p.,  1  fig.,  Href. 

Descriptors:  'Salmon,  Anadromous  fish 
Behavior,  Animal  physiology,  Laboratory  tests' 
Hsh  behavior,  Environment,  Supersaturation 
Saturation,  Water  quality,  Fish  disease 
Identifiers:  'Chinook  Salmon,  'Dissolved  at- 
mospheric gases,  Juvenile  Chinook  Salmon 
Swimming  performance,  Oncorhynchus 

tshawytscha,  Swimming  capability. 

Juvenile  chinook  salmon,  Oncorhynchus 
tshawytscha,  were  exposed  to  selected  levels  of 
dissolved  atmospheric  gas  ranging  from  100 
(control)  to  120%  of  saturation,  and  surviving  fish 
were  then  tested  for  maximal  swimming  per- 
formance. Decreased  swimming  capability 
resulted  from  exposure  to  concentrations  raneine 
from  106  to  120%  of  saturation  if  the  fish  were 
tested  immediately;  other  tests  indicated  that 
recovery  of  swimming  capabilities  occurred 
whithm  2  hr  if  the  fish  were  returned  to 
equilibrated  water  (100%  of  atmospheric  satura- 
tion) before  testing.  (Katz) 
W77-05084 


GAS  SUPERSATURATION  RESEARCH  NA- 
TIONAL MARINE  FISHERIES  SERVICE 
PRESCOTT  FACILITY,  1971-1974,  ■""-"» 

National  Marine  Fisheries  Service,  Seattle  Wash 

Northwest  Fisheries  Center. 

T.  H.  Blahm,  B.  McConneU,  and  G.  R.  Snyder. 
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1974, 24  p.,  5  tab.,  7  fig.,  1  ref . 

Descriptors:  'Salmon,  'Trout,  'Fish  diseases, 
'Supersaturation,  Monitoring,  Behavior,  On-site 
data  collections,  Pathology,  Mortality,  Bioassay, 
Animal  physiology,  Gases,  Nitrogen,  Equilibrium, 
•Columbia  River,  Oregon,  'Toxicity,  'Lethal 
limit.  ,.       . 

Identifiers:  Lower  Columbia  River,  Steelhead 
trout,  Chinook  salmon,  Whitefish. 

Research  on  effects  of  nitrogen  supersaturation 
were  conducted  at  Prescott.  The  lethality  of 
Columbia  River  waters  was  determined.  In  addi- 
tion the  avoidance  and  detection  of  gas  supersatu- 
ration was  determined,  as  well  as  the  vertical 
depth  distribution  of  fish,  intermittent  exposure  to 
supersaturated  and  equilibrated  waters.  Daily 
water  monitoring  had  been  conducted  since  1971. 
Other  biological  test  programs  were  proposed. 
(Katz) 
W77-05085 


PROGRESS  REPORT  ON  CORPS  OF  EN- 
GINEERS ACTIVITIES  RELATED  TO  SUPER- 
SATURATED GASES, 

Army    Engineer   Div.    North   Pacific,    Portland, 

For  primary  bibliographic  entry  see  Field  5A. 
W77-05086 


STRUCTURAL  MODIFICATIONS, 

Army  Engineer  District,  Portland,  Oreg. 
For  primary  bibliographic  entry  see  Field  8A. 
W77 -05087 

NITROGEN  SUPERSATURATION  PROBLEM, 
PUBLIC  MEETING,  MARCH  23,  1971, 

Army    Engineer   Div.    North    Pacific,    Portland, 

For  primary  bibliographic  entry  see  Field  5A. 
W77 -05088 

STEPS  BEING  TAKEN  BY  CORPS  OF  EN- 
GINEERS TO  RESOLVE  NITROGEN 
PROBLEMS,  . 

Army    Engineer    Div.    North   Pacific,    Portland, 

For  primary  bibliographic  entry  see  Field  5C. 
W77-05090 


STEPS  BEING  TAKEN  BY  CORPS  OF  EN- 
GINEERS TO  RESOLVE  NITROGEN 
PROBLEMS, 

Army    Engineer    Div.    North    Pacific,    Portland, 

Oreg. 

C.  E.  Hildebrand.  . 

Presented  at  Governor's  Meeting,  Nitrogen  Super- 
saturation  Problem  -  Columbia  and  Snake  Rivers, 
Bonneville  Power  Administration,  Portland, 
Oregon,  March  23,  1971,  8  p.,  4  fig. 

Descriptors:  'Columbia  River,  'Supersaturation, 
Dams,  Dam  sites,  'Operations,  Operations 
research,  On-site  investigations,  Fish  migration, 
•Fish  passage,  Spillways,  'Engineering  struc- 
tures, Hydraulic  engineering,  Hydroelectric 
power,  Hydrographic  analysis,  Hydrographic 
hydrologic  data. 

Identifiers:  'Snake  River,  Bonneville  Dam,  I  he 
Dalles  Dam,  John  Day  Dam,  McNary  Dam,  Ice 
Harbor  Dam,  Lower  Monumental  Dam,  Little 
Goose  Dam,  *Gas  bubble  disease,  'Nitrogen, 
•Supersaturation. 

The  measures  being  taken  by  the  Corps  of  En- 
gineers and  other  to  help  resolve  the  nitrogen  su- 
persaturation problem  of  the  Columbia  River  were 
presented.  The  presentation  was  concerned  with 
modification  in  the  regulation  of  reservoirs  and  in 
the  operation  of  projects  in  order  to  help  abate  the 
nitrogen  problem.  (Katz) 
W77-05090 


REVIEW  OF  GAS  SUPERSATURATION 
RESEARCH  DONE  BY  NATIONAL  MARINE 
FISHERIES  SERVICE  AT  PRESCOTT  FIELD 
FACILITY  -  1969-1974, 

National   Marine    Fisheries    Service,    Longview, 
Wash.  Prescott  Field  Facility. 
T.  Blahm.  arlA  . 

Prescott  Field  Facility,  February  14,  1974,  6  p.,  1 

fig.,  6  ref. 

Descriptors:  'Columbia  River,  'Fish  diseases, 
•Supersaturation,  Salmon,  Bioassay,  Mortalities 
Behavior,  Nitrogen,  Rainbow  trout,  Bass,  Animal 
physiology,  Oxygen,  Water  quality,  Laboratory 
studies,  On-site  investigations,  •Monitoring. 
Identifiers.  *Gas  bubble  disease,  Steelhead  trout, 
Chinook  salmon,  Coho  salmon,  Vertical  distribu- 
tion, Intermittent  exposure. 

Gas  monitoring  has  been  done  at  the  Prescott  Field 
Station  since  1969  and  the  data  has  been  reported. 
Bioassay  studies  to  determine  the  effect  on  salmon 
fingerlings  of  prevailing  Columbia  River  condi- 
tions were  reported.  Research  on  sublethal  effects 
of  gas  supersaturation  is  underway.  (Katz) 
W77-05091 

RELATIONS     BETWEEN     FISH     BEHAVIOR, 

BIOASSAY   INFORMATION   AND  DISSOLVED 

GAS  CONCENTRATIONS   ON   SURVIVAL   OF 

JUVENILE       SALMON       AND       STEELHEAD 

TROUT  IN  SNAKE  RIVER, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 

Northwest  Fisheries  Center. 

W.J.Ebel. 

1973,  12  p.,  4  tab.,  3  fig.,  2  ref. 

Descriptors:  *  Bioassay,  'Mortality,  •Salmon, 
•Supersaturation,  'Fish  diseases,  Nitrogen, 
Dams  Dam  sites,  Fish  migration,  Fish  passage, 
Anadromous  fish,  Laboratory  tests,  Columbia 
River  *Fish  behavior,  Rainbow  trout. 
Identifiers:  Chinook  salmon  migrants,  Steelhead 
trout  *Gas  bubble  disease,  Lethal  exposure, 
Chinook  fry,  Vertical  distribution,  'Snake  River. 

The  estimated  loss  for  1970  where  all  factors  such 
as  depth  distribution,  exposure  time,  bioassay  in- 
formation and  dissolved  gas  levels  are  considered 
illustrates  how  estimates  of  losses  attributable  to 
supersaturation  of  nitrogen  can  become  complex 
when  considering  naturally  migrating  salmon 
populations.  In  1970-1972  it  appears  unlikely  that 
losses  attributable  to  supersaturation  of  nitrogen 
alone  exceeded  40%.  (Katz) 
W77-05092 

NOTES    FOR    MID-COLUMBIA    PUD'S    AND 

WASHINGTON  DEPARTMENT  OF  ECOLOGY 

MEETING  ON  REVISED  CONCEPTUAL  PLAN 

FOR  COMPLYING  WITH  SUPERSATURATED 

GAS  STANDARD. 

Mid-Columbia  Public  Utility  Districts,  Ephrata, 

Wash. 

Presented  to  Washington  Department  of  Ecology 

hearing  on  proposed  nitrogen  standard.  Hearing, 

Public     Works     Committee,     U.S.     House     of 

Representatives,  1972,  34  p.,  6  tab.,  12  fig. 


INTERIM  REPORT  ON  SURVIVAL  < 
SALMON  FINGERLINGS  PASSI-'-  7 
OPERATING  TURBINES  WITH  AND  \ 
PERFORATED  BULKHEADS  AND  O 
HEAD  PASSING  THROUGH  SPH.LW* 
AND  WITHOUT  A  FLOW  DETEf  tOR 
National  Marine  Fisheries  Service,  Seal 
Northwest  Fisheries  Center. 
C.  W.  Long,  and  F.  J.  Ossiander. 
1974,  4  p.,  2  tab. 

Descriptors:  •Columbia  River,  'Dam», 
•Salmon,    Rainbow    trout,    'Fish    pas 
migration,  Mortality,  Juvenile  fish,  O 
On-site     investigations,     Spillways, 
gates,  •Mortality. 

Identifiers:     *Coho    salmon,    Coho 
Steelhead  trout  fingerlings. 

Perforated  bulkheads  can  be  used  in  op 
bines  without  increasing  the  loss  of  fisl 
equipped  with  flow  deflectors  are  less 
steelhead  than  are  standard  spillways.  ( 
W77-05094 

A  REPORT  ON  THE  RESULTS  OI 
TORING      PROGRAMME      FOR      D 
GASES  IN  SELECTED  WATERS  O 
COLUMBIA,  1972, 
British  Columbia  Water  Resources  S 
toria.  Pollution  Control  Branch. 
M.  J.  R.  Clark,  and  L.  Regan. 
January  9,  1973,  25  p.,  4  tab.,  5  fig.,  19 

Descriptors:  Freshwater,  •Monitoring 
River,  'Supersaturation,  'Fish  diseal 
•Nitrogen,  Mortality,  Adaptatioi 
physiology,  Analytical  methods,  *D 
ygen,  Carbon  dioxide,  On-site  investi, 
lutant  identification. 
Identifiers:  British  Columbia,  Fraser 
River,  Kootenay  River,  *Gas  bubble  d 

During  the   summer  of   1972,  Pollu 
Branch  personnel  surveyed  dissolve< 
tion  levels  for  selected  provincial  wal 
lowing  maximum  results  were  observe 
saturation  and  %  saturation  of  N2 
Fraser    River    (115.2%,    119.6%);    1 
(114.1%,     109.9%);     Kootenay     Riv 
117.4%);  and  Columbia  River  (133.1 
Although   fisheries   biologists    have 
established  the  exact  conditions  und 
bubble  disease  (gas  embolism)  may 
preliminary   bioassay   experiments 
values  of  105-130%  saturation  of  n 
significant  mortality  in  salmonids  res 
upper  four  feet  of  water  but  not  to 
which  deeper  water  is  available.  (Kat 
W77-05095 


Descriptors:  'Salmon,  'Rainbow  trout,  'Columbia 
River  Adult  fish,  Fish  migration,  Hydroelectric 
power  Dams,  Dam  sites,  On-site  investigations, 
Supersaturation,  Spillways,  Hydrographic  analy- 
sis Operations,  Water  quality,  History,  Grand 
Coulee  Dam,  Supersaturation,  Nitrogen,  Mortali- 

Identifiers:  'Snake  River,  'Gas  bubble  disease, 
'Mid-Columbia  River,  Nitrogen  supersaturation. 

The  position  is  presented  that  the  mid-Columbia 
River  areas  do  not  have  the  gas  supersaturation 
problems  similar  to  those  experienced  in  the  Snake 
and  Lower  Columbia  Rivers.  This  belief  is  sup- 
ported by  the  historic  record  of  adult  salmon  and 
steelhead  passage  in  the  mid-Columbia  River. 
(Katz) 
W77-05093 


A  REPORT  ON  RESULTS  OF  A  M 
PROGRAMME  FOR  DISSOLVE! 
SELECTED  WATERS  OF  BRITISH 

1972-73, 

British  Columbia  Water  Resources, 

lution  Control  Branch. 

M.  J.  R.  Clark. 

May  27,  1974,  41  p.,  20  tab.,  3  fig.,  4C 

Descriptors:  'Supersaturation, 
•Columbia  River,  •Monitoring,  On 
tion,  *Fish  diseases,  Water  qualit 
sites,  *Nitrogen,  Bioassays,  •MorU 
•Pollutant  identification. 
Identifiers.  Fraser  River,  Peace  Ri 
River,  Gas  bubble  disease. 

In  1972  the  Pollution  Control  Bra 
continuing  but  preliminary  survey  o 
saturation  levels  for  selected  pro 
The  following  maximum  total  sat 
have  been  observed  for  1972  and  1 
ly:  Fraser  River  (115.2%,  108.7% 
(114  1%,  --);  Kootenay  River  (11 
Columbia    River    (133.8%,    114.8? 
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*  River  (119.1%,  121.1%).  Although  fishe- 
logists  have  not  as  yet  established  the  exact 
>ns  under  which  gas  bubble  disease  may 
i  fish,  preliminary  bioassay  experiments  in- 
that  values  of  105-130%  saturation  of 
i  cause  significant  mortality  in  salmonids 
sd  to  the  upper  four  feet  of  water  but  not  to 
ds  for  which  deeper  water  is  available, 
he  observed  values  do  indicate  that  gas 
lisease  is  of  potential  concern  in  provincial 
(Katz) 


1GATIONS  ON  THE  PHYTOPLANK- 
f  THE  NORTHERN  CENTRAL  ATLAN- 
THE  PHYTOPLANKTON  OF  THE 
3RE  REGION  AT  30  W  RELATED  TO  A 
NVIRONMENTAL  FACTORS  DETER- 
;  THE  PRODUCTION,  (IN  GERMAN), 
i.  and  E.  Kuehner. 

Univ    Rostock    Math-Naturwiss    Reihe 
ill59-1164,1973. 

ors:  *Phytoplankton,  *Atlantic  Ocean, 
tivity,  Diatoms,  Sampling,  Nutrients, 
tes,  Thermocline. 

i  samples  taken  in  May  and  Nov.,  1971,  at 
ween  15  N-l  S  were  evaluated  qualitative- 
lantitatively.  The  results  are  related  to  the 
nental  factors  which  determine  produc- 
I  phytoplankton  in  this  area  was  only  spar- 
eloped.  Correlations  to  the  depth  and  the 
line  are  shown.  Since  nutrients  are  con- 
1  at  the  thermocline,  the  amount  of 
nkton  in  the  euphotic  layer  increases  as 
i>  of  the  thermocline  decreases.  Relation- 
the  equatorial  undercurrent  and  the 
te  maximum  are  also  indicated.  Although 
ire  dominant  in  coastal  waters,  Peridineae 
late  at  the  stations  on  30  W. -Copyright 
'logical  Abstracts,  Inc. 
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PHYTES  OF  LIMNETIC  HABITATS 
IEIR  REACTION  UPON  P-TOLUENE 
IC  ACID  IN  THE  SUBSTRATE:  I.  ON 
LERANCE  OF  MARSH  AND  WATER 
OF  P-TOLUENE  SULFONIC  ACID,  (IN 
S), 

:n  Univ.  (West  Germany).  Institut  fuer 

ride. 

th,  and  T.  Tittizer. 

ot.  48(3/4),  p  185-194,  1974. 

>rs:   *Organic   acids,   Marshes,    *Marsh 

etabolism,  Plant  physiology. 

s:  *Macrophytes,  Monocots, 

sulfonic-acid. 

rtes  can  be  cultivated  over  long  periods 
ns  containing  up  to  729  .  mg/1  p-toluene 
acid.  Their  tolerance  to   this  chemical 

in  the  following  order:  Lythrum  portula 
J  aqua  tic  a  >  Alisma  plantago-aquatica, 
ii  hydropiper  >  Callitriche  stagnalis  > 
^Uum    demersum     >     Sagittaris    sagit- 

Ranunculus  aquatilis  >  Lemna  minor, 
ton  natans  >  Nasturtium  sylvestre  > 
m  erectum,  Typha  latifolia  > 
s  australis  >  Menyanthes  trifoliata, 
acustris  >  Iris  pseudacorus,  Carex 
kocharis  palustris,  Potentilla  palustris, 
loosus,  J.  effusus,  J.  inflexus.  The  toxic 
n  be  ascribed  to  a  specific  influence  of 
nonic  acid,  a  compound  not  occurring  in 
'  the  metabolic  processes  in  the  plants 
e  marked  lowering  of  the  pH  in  the 
miuon.  Excluding  the  last  factor  by  buf- 

acidity,  Iris  seedlings  can  be  grown  in 
jontaining  up  to  5000  mg/1  p-toluene  sul- 
I  without  any  visible  damage  over  a 
5  wk.  (See  also  W77-05100)-Copy right 
>gical  Abstracts,  Inc. 
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MACROPHYTES     OF    LIMNETIC     HABITATS 

AND    THEHt    REACTION    UPON    P-TOLUENE 

SULFONIC    ACID    IN    THE    SUBSTRATE-    U 

ELIMD«JATION     OF     P-TOLUENE     SULFONIC 

ACID    IN    MODEL    SYSTEMS    WITH    MARSH 

AND  WATER  PLANTS,  (IN  GERMAN), 

Goettingen  Univ.  (West  Germany).  Institut  fuer 

Bodenkunde. 

R.  Kickuth,  and  T.  Tittizer. 

Angew  Bot.  48(3/4),  p  195-208,  1974. 

Descriptors:    *Organic   acids,    Marshes, 
plants,  Metabolism,  Plant  physiology. 

A  given  amount  of  p-toluene  sulfonic  acid  is  per- 
manently reduced  by  cultivating  hydrophytes  in 
solutions  containing  this  compound.  This  cannot 
be  ascribed  to  an  elimination  process  by  higher 
plants  but  may  be  regarded  as  a  plant-controlled 
process  due  to  a  specific  microflora  built  up  by 
root  exudations  in  the  rhizosphere.  It  can  be  as- 
sumed that  the  well-known  rhizosphere  effect  in 
terrestrial  biotopes  exists  in  aquatic  biotopes  too 
and  is  responsible  for  the  differences  in  the  rate  of 
elimination  by  the  various  plants  and  in  com- 
parison to  dead  surfaces.  Plants  collected  from 
polluted  biotopes  are  superior  in  tolerance  and 
elimination  rate  to  those  found  in  non-con- 
taminated water.  (See  also  W77-05099)  -Copyright 
1975,  Biological  Abstracts,  Inc 
W 77-05 100 
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STUDIES  ON  THE  COLLECTION  AND 
DISPOSAL  OF  SLURRY  IN  NORTHERN  HtE- 
LAND, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept. 
of  Agricultural  and  Food  Chemistry 
J.  S.  V.  McAllister. 

Managing  Livestock  Wastes,  Proceedings  3rd  In- 
ternational Symposium  on  Livestock  Wastes  - 
1975,  University  of  Illinois,  Urbana-Champaien 
April  21-24,  1975,  p.  624.  ' 

Descriptors:  *Slurries,  *Poultry,  *Cattle, 
♦Climates,  Physical  treatment,  Chemical  treat- 
ment, Water  pollution,  Air  pollution,  Soil  con- 
tamination, *Farm  wastes,  Recycling,  *Hogs 
Waste  treatment. 

Identifiers:  "Northern  Ireland,  *Land  spreading, 
Toxic  gases,  Refeeding. 

Soil  type,  cropping  system,  and  climate  are  the 
three  factors  which  decide  the  amount  of  slurry 
that  can  be  safely  spread  on  land.  A  relatively  dry 
climate  with  a  considerable  amount  of  arable 
cropping  is  the  most  satisfactory  condition.  Condi- 
tions deteriorate  in  a  humid  climate  with  heavy 
rainfall,  lower  evaporation,  and  much  of  the  land 
under  grass,  as  in  Northern  Ireland.  Investigation 
is  being  undertaken  concerning  problems  with  the 
collection  and  disposal  of  slurry.  When  slurry  is 
stored,  toxic  gases  are  produced,  the  most  dan- 
gerous being  hydrogen  sulfide.  Slurry  which  is 
being  carelessly  spread  or  handled  can  cause  pol- 
lution of  water,  of  the  atmosphere,  and  of  the  land 
Poultry  slurry  can  be  dried  for  use  as  a  ruminant 
food,  and  cattle  slurry  is  produced  under  condi- 
tions where  there  is  adequate  land  for  disposal,  but 
pig  slurry  presents  a  major  problem.  Removal  of 
solids  by  centrif ugation  and  incineration  gives  an 
ash  high  in  calcium  and  magnesium  phosphates. 
Study  is  being  conduted  concerning  the  use  of  ef- 
fluents as  a  substrate  for  producing  single  cell 
protein.  (Edwards-East  Central) 
W77-04613 


PHOTOSYNTHETIC   PURD7ICATION   OF  THE 
LIQUID  PHASE  OF  ANIMAL  SLURRY, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept. 
of  Agricultural  and  Food  Chemistry. 
M.  K.  Garrett,  and  M.  D.  B.  Allen. 
Environmental  Pollution,  Vol.  10,  No.  2,  p.  127- 
139,  February,  1976.  6  fig,  2  tab,  15ref. 


Descriptors:  'Slurries,  *Algae,  *Nitrogen 
removal,  Recycling,  Effluents,  Water  pollution 
•Farm      waste,      Phosphorus,      Photosynthesis' 

Waste  treatment,  "Chlorella,  Liquid  wastes. 
Identifiers:  'Phosphorus  removal. 

A  strain  of  Chlorella  vulgaris  was  selected  from  18 
species  of  freshwater  algae  which  were  screened 
for  their  ability  to  grow  in  and  remove  phosphorus 
from  slurry  supematants.  In  a  laboratory  batch 
culture  system,  phosphorus  was  found  to  be  first 
solubilized  by  the  developing  endogenous  bacteri- 
al community,  then  accumulated  by  the  algal  cells. 
Phosphorus  removal  from  the  slurry  was  most 
rapid  on  a  per  ceU  basis  during  the  early  stages  of 
algal  growth;  however,  significant  removal  oc- 
curred even  after  the  maximum  algal  cell  concen- 
tration was  achieved.  The  kinetics  for  nitrogen 
removal  differed  from  those  for  phosphorus.  The 
major  loss  of  nitrogen  seemed  to  be  due  to  volatili- 
ty and  the  algal  contribution  was  seen  only  in  the 
later  stages  of  growth.  Cells  harvested  at  the  end 
of  the  logarithmic  phase  contained  42  percent  true 
protein.  Thus,  the  produci  might  be  useful  in  a 
cereal-based  diet.  The  study  data  provide  prelimi- 
nary evidence  that  algal  culture  is  a  biologically 
feasible  method  of  treatment  for  the  liquid  phase 
of  slurry,  potentially  capable  of  producing  an  ef- 
fluent approaching  Royal  Commission  Standards 
(Rowe-East  Central) 
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WASTE    TREATMENT    RULES    WON'T    PUT 
'IMPOSSIBLE'  BURDENS  ON  PRODUCERS, 

For  primary  bibliographic  entry  see  Field  5G 
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NORTH   CAROLINA   SWINE   OPERATION 
SOLVES  ODOR,  WASTEWATER  PROBLEMS, 

For  primary  bibliographic  entry  see  Field  5G 
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HYGIENIC  PROBLEMS  OF  DISPOSAL 
TREATMENT  AND  UTILIZATION  OF  LIOUID 
MANURE, 

Universitaet      Hohenheim      (Landwirtschftliche 

Hochschule  (West  Germany). 

D.  Strauch. 

In:  Progress  in  Animal  Hygiene,  F.  Kovacs  and  P. 

Rafai,  (ed).  Budapest,  Akademiai  Kiado,  1975.  p 

33-36. 

Descriptors:  "Liquid  wastes,  *Waste  treatment 
♦Waste    disposal,    *  Aeration,    Water    pollution' 
Groundwater,  Crop  response,  Electrolysis. 
Identifiers:  "Pathogens,  *Land  disposal,  Radioac- 
tive irradiation. 

In  modern  agriculture,  excrements  of  animals  are 
produced  mostly  as  liquid  manure.  From  the  hy- 
gienic point  of  view,  the  main  difference  from 
solid  manure  is  the  lack  of  self-heating  so  that  a 
very  important  influence  on  pathogenic  microor- 
ganisms is  absent.  Therefore,  the  liquid  manure 
must  be  disinfected  in  the  livestock  production 
unit  to  prevent  pathogens  from  being  carried  out 
of  the  production  site.  This  is  often  done  by  means 
of  chemical  disinfectants,  but  care  must  be  taken 
in  using  them.  Such  chemical  disinfectants  as 
caustic  soda  and  chlorinated  lime  will  cause 
damage  to  plants  and  therefore  prevent  the  liquid 
manure  from  being  used  as  fertilizer.  Also,  despite 
the  availability  of  disinfectants  for  treatment  of 
slurry,  there  is  none  with  a  universal  effect.  Other 
methods  of  treatment  that  are  being  utilized  in- 
volve electric  current  (ie.  radioactive  irradiation 
and  electrolysis)  and  aeration  (ie.  surface  aeration 
and  the  ventilating  process).  Most  of  these 
systems  are  based  on  the  fundamental  principle  of 
separating  liquid  from  solid  phase.  Such  separa- 
tion is  not  satisfactory  as  long  as  the  pathogenic 
microorganisms  are  not  destroyed.  Other 
problems  associated  with  these  waste  management 
systems  arise  with  collecting  and  spreading  slurry. 
Odor  is  a  particular  problem,  especially  from  pigs 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D— Waste  Treatment  Processes 

and  poultry.  Various  methods  of  deodorization  by 
biological,  chemical  or  technical  means  are  being 
investigated.  The  problem  of  residues  of  chemical 
deoderants  in  the  organs  of  animals  requires  spe- 
cial attention.  Also,  the  question  of  soil  and  plant 
tolerance  for  large  amounts  of  slurry  is  being  ex- 
tensively studied.  It  is  known  that  fertility  of  the 
soil  is  damaged  by  large  amounts  of  liquid  manure. 
Large  doses  of  slurry  also  cause  a  very  heavy  leak- 
ing of  N03  into  the  groundwater.  (Merryman-East 
Central) 
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ANALYSIS  OF  LIQUID  MANURE  TREATMENT 
IN  HUNGARY,  WITH  SPECIAL  REGARD  TO 
ENVIRONMENTAL  PROTECTION, 

Research  Inst,  for  Management  of  Water  Supplies 

Budapest  (Hungary). 

L.  Vermes. 

In:  Progress  in  Animal  Hygiene,  F.  Kovacs  and  P. 

Rafai,  (ed).  Budapest,  Akademiai  Kiado,  1975.  p 

37-39,'  1  tab. 

Descriptors:   'Liquid  wastes,  *Waste  treatment, 
*Waste  storage,  'Waste  disposal,  Fertilizers,  Ir- 
rigation, Fish  farming,  *Farm  wastes. 
Identifiers:  "Hungary,  'Land  disposal. 

In  Hungary,  the  general  tendency  has  been  the 
agricultural  utilization  of  as  much  liquid  manure  as 
possible,  or  at  least  its  disposal  into  the  soil,  but  at- 
tempts have  also  been  made  at  its  purification. 
Agricultural  utilization  may  be  accomplished  by 
fertilization  of  land  or  use  in  farm  ponds  to  grow 
fish  Promising  results  of  the  latter  warrant  further 
study    The  liquid  manure  may  be  utilized  either 
after   separation    of   liquid    and    solid    phase   or 
without  separation  of  the  phases.  If  the  liquid 
manure  is  separated,  the  solid  and  liquid  phases 
are  treated  distinctly.  The  solids  phase  is  deposited 
and  later  used  for  dunging;  the  liquid  phase  is 
stored  for  a  given  time  and  then  carried  to  the 
fields  or  disposed  of  in  another  way.  Separation  of 
liquid  manure  is  sometimes  omitted  in  order  to 
preserve  the  manure's  valuable  components  as 
much  as  possible  until  utilization.  In  Hungary,  pu- 
rification of  liquid  manure  has  been  attempted  un- 
successfully in  2  units-the  Pasveer-type  oxida- 
tion ditch  and  a  combined  mechanical-chemical- 
biological  procedure.  Chemical  analysis  of  liquid 
manure  has  revealed  it  to  be  a  dangerous  water 
pollutant;  analysis  has  also  shown  that  it  contains 
important  plant  nutrients  and  thus  is  a  valuable 
fertilizer.  In  view  of  the  requirements  of  water 
quality     and    environmental    protection,     direct 
disposal  of  liquid  manure  into  the  soil  under  well 
controUed  conditions  would  appear  to  be  the  most 
feasible  waste  management  method.  Transport  to 
the  fields  should  take  place  in  the  shortest  possible 
time   by  the  shortest  route,  and  under  considera- 
tion of  the  capacity  of  the  soil  so  that  its  fertility 
may  be  maintained  as  long  as  possible.  The  use  of 
homogenated  liquid  manure  for  continuous  irriga- 
tion meets  not  only  the  hygienic  requirements  but 
it  is  also  profitable  from  the  agricultural  point  of 
view  The  separated  liquid  phase  can  be  utilized  in 
the  same  manner  if  appropriate  facilities  can  be 
provided  for  its  year-round  storage  with  due  con- 
sideration of  the  hygienic  requirements,  also  under 
the  conditions  of  quarantenization.  (Merryman- 
East  Central) 
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HYGIENIC  PROBLEMS  OF  LIQUID  MANURE 
TREATMENT  ON  LARGE-SCALE  FARMS  OF 
THE  COUNTY  TOLNA, 

Tolna  County  Public  Health  Station,  Szckszard 

(Hungary). 

A.  Kovacs. 

In:  Progress  in  Animal  Hygiene,  F.  Kovacs  and  P. 

Rafai,  (ed).  Budapest,  Akademiai  Kiado,  1975.  p 

76-77. 

Descriptors:  'Liquid  wastes,  'Waste  treatment, 
•Public  health,  Irrigation,  Water  pollution,  'Farm 
wastes,  Waste  disposal. 


Identifiers:    'Hungary,   'Animal   health,    'Waste 
management,  Pathogens,  Land  disposal. 

Large-scale  management  of  Uvestock  units  has 
great  technical  advantages,  but  present  methods  of 
manure-handling    permanently    and    perhaps    irr- 
eversibly pollute  the  environment.  This  can  only 
be  prevented  by  the  collaboration  of  agricultural, 
technical,  animal  hygienic  and  public  health  ex- 
perts   Liquid  manure  emanating  from  Uvestock 
units  in  county  Tolna,  Hungary,  consists  of  non- 
composted  diluted  fresh  feces  and  unne  commun- 
ing many  pathogenic  microorganisms.  Because  the 
liquid   manure  also  contains   many   valuable  in- 
gredients, extensive  studies  are  being  conducted 
on  its  utilization  for  irrigation.  In  one  pig  unit  of 
the  county  Tolna,  the  liquid  manure  flows  through 
an  expensive  precipitating  apparatus  into  a  storage 
pond  The  original  idea  was  that  the  irrigation  pipe 
system  should  be  supplied  directly  from  the  pond, 
but  this  failed  because  of  technical  defects.  At 
present,  an  emergency  storage  pond  is  used  near- 
by the  unit.  In  another  unit,  the  liquid  manure  is 
collected  in  cisterns.  Originally,  a  liquid  manure 
tank  with  filling  and  emptying  pump  was  planned 
to  transport  the  manure  onto  arable  land,  but  it 
could  not  manage  the  large  amounts  produced. 
Then,  composting  of  the  manure  with  grass  was 
tried,' but  this  manure  doesn't  yield  to  composting. 
At  present,   the    manure   is   conducted   in   open 
ditches  and  is  allowed  to  trickle  away  into  the  deep 
ploughed  soil.  This  spoils  the  arable  land  which 
may    become    unfit    for    agricultural    production 
within  a  few  years,  for  agrobiological  reasons.  In 
order  to  resolve  the  waste  management  problem  so 
that  the  requirements  of  hygiene  and  agricultural 
utilization  may  both  be  met,  county  health  offi- 
cials suggested  the  separation  of  the  liquid  and 
solid  phase  of  the  liquid  manure  in  earth-pits.  The 
solid  phase  could  be  used  for  fertilization  or  com- 
posting whereas  the  liquid  phase  could  be  purified 
in  ponds  by  using  a  suitable  flora.  This  waste 
management  is  still  in  the  experimental  phase,  and 
only  the  laboratory  tests  will  testify  to  its  efficien- 
cy. (Merryman-East  Central) 
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INDUSTRIAL  EFFLUENT  TREATMENT: 
PHYSICO-CHEMICAL  AND  BIOCHEMICAL 
OPTIONS,  (PART  II), 

Water     Pollution     Research     Lab.,     Stevenage 

(England). 

J.  Borne. 

Effluent  Water  Treatment  Journal,  Vol.  16,  No. 

10,  p  523-525,  530-531,  October,  1976. 1  fig,  4  ref. 

Descriptors:  'Biological  treatment,  'Activated 
sludge  'Biochemical  oxygen  demand,  'Waste 
water  treatment,  'Sludge  treatment,  Aerobic  treat- 
ment, Sludge  disposal,  'Industrial  wastes. 
Identifiers:  Aqueous  emissions,  Gaseous  emis- 
sions, Anaerobic  treatment. 

Various  options  for  dealing  with  the  problems  of 
organic  matter  removal  from  solution,  the  relation- 
ship of  aqueous  and  gaseous  emissions,  and  treat- 
ment of  waste  water  sludge  are  presented.  Biologi- 
cal and  non-biological  options  are  discussed  and 
evaluated.  Anaerobic  treatment  was  found  most 
effective  in  treating  sludge  or  waste  waters  con- 
taining high  concentrations  of  biodegradable  or- 
ganic matter  (BOD  greater  than  2000  mg/Uter)  and 
those  which  are  warm  (25-40C).  Biological  oxida- 
tion is  usuaUy  by  either  the  activated-sludge 
process  or  biological  filtration.  Aqueous  and  gase- 
ous emissions  may  be  treated  by  air  stripping  and 
thermal  destruction;  anaerobic  biological  treat- 
ment in  covered  tanks  followed  by  aerobic  biologi- 
cal treatment;  biological  treatment  in  covered,  ar- 
tificially ventilated,  percolating  filters;  by  ac- 
tivated sludge  in  an  enclosed  system  with  oxygen; 
or  by  treatment  in  a  complete-mixing  activated- 
sludge  process.  Biological  treatment  of  sludges 
may  be  accomplished  through  anaerobic  and  aero- 
bic digestion  and  composting,  elutnation  to 
remove  some  fine  particles  which  hinder  dewater- 
ing,    chemical    conditioning,    thickening,    or   de- 


watering.  It  was  concluded  that  economk 
lion  schemes  are  yet  to  be  perfected  aw 
tion  will  continue  to  be  done  on  an  ii 
basis.  (Collins-FIRL) 
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STUDIES  ON  MAGNESIU* 

SEMICHEMICAL  PULPS  (4)  THK  CH 
RECOVERY  FROM  THE  WASTE  I 
AND  THEIR  REUSE, 

Kyushu  Univ.,  Fukuoka  (Japan). 
S  Chou,  M.  Sumimoto,  andT  Kondo. 
Japan  Tappi,  Vol.  30,  No.  11,  p  4M8,  N 
1976.  5  fig,  6  tab,  12  ref. 

Descriptors:  'Liquid  wastes,  Pulp  and 

dustry,  Industrial  production,  'Waste  w 

ment,    'Industrial   wastes,   Pulp   waste! 

Magnesium,     'Water    reuse,     Reccovc 

wastes. 

Identifiers:  'Chemical  recovery. 

The  properties  related  to  combustion, 

recovery,  and  the  reuse  of  recovered 

and  relief  liquors  from  waste  liquors  in 

um-based  semi-chemical  pulp  productio 

vestigaged.  Production  method's  assess© 

vapor-phase   magnetite,   magnetite,   sh 

component,  and  high-yield  sulfite  pro 

was  shown  that  heating  values  of  dned  s 

waste  liquors  are  highly  dependent  u 

values  and  the  amounts  of  organic  matt 

Although  weight  loss  while  heating  was 

was  related  to  the  amount  of  organic  n 

ferences  in  the  pulp  of  these  methods 

Magnesium  recovery  was  high  for  all  m 

cept  the  slurry  process.  Sulfur  recove 

fected  by  the  amount  of  free  acids  presi 

pH   of   the   original   cooking  liquors. 

evaporation  from  waste  liquors  produ( 

live  increment  in   condensate  pH   va 

methods      except      the      two-compot 

Complete   sulfur   recovery   depends  ( 

temperatures  of  900C  for  the  high-yield 

two-component  process  liquors,  while  f 

ficient    for    the    other    methods.    The 

recovered  chemicals  presented  no  pre 

cept  for  he  relief  liquor  of  the  vapor-) 

netite  method.  Results  indicated  that 

phase    magnetite    and    (liquid-Phase) 

methods  were  more  beneficial  than 

Because   the   former   has   the   additi< 

vantage  of  a  longer  cooking  time,  the  I 

the  best  method  available.  (Collins-FIR 
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AN  EVALUATION  OF  LAND  TREA' 
MUNICIPAL  WASTE  WATER  AND 
SITING  OF  FACILITY  INSTALLATH 

Office  of  the  Chief  of  Engineers  (Armj 

ton.D.C. 

W.  J.  Hartman.Jr. 

Available  from  the  National  Technic 

tion  Service,  Springfield,  VA  22161  ; 

118,   Price   codes:    A05   in   paper  cc 

microfiche.  Final  Report,  May  16,  19 

fig,  16  tab,  127  ref. 

Descriptors:     'Waste    water    treatm 
management,  'Treatment  faculties, 
'Land  use,  Environmental  effects,  Sit 

A  study  of  historical  and  current  liter; 
treatment  was  conducted  to  help  poll 
sion  making  relative  to  treating  or  dis[ 
nicipal  waste  water.  Information  is 
designers  in  siting  treatment  facilities 
were  made  of  environmental  factors 
teristics  of  potential  and  current  a 
These  characteristics  included  pop 
soils,  crops,  health  hazards,  aesthe 
rate  and  quantity  of  application.  Servi 
in  siting  facilities  were  farm  unit  ( 
production,  present  non-farm  land 
raphy,  animals  and  vegetation,  met* 
moisture,  and  public  involement.  P 
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/ere  consideration  of  buffer  areas,  isolation, 
vation  of  natural  resources  and  farm-mu- 
cooperation.  Land  treatment  was  con- 
I  useful  for  waste  water  where  environmen- 
tors  are  favorable  and  area  economics  can 
proved.  Scientific  teams  from  varying 
ounds  were  suggested  as  designers  of  treat- 
yfstems.  (CoUins-FIRL) 
1635 


N   ENTERIC    VIRUSES    IN    A    WASTE- 
XING  AQUACULTURE  SYSTEM, 

Hampshire     Univ.,     Durham.     Dept.     of 

iology. 

etcalf. 

>le  from  the  National  Technical  Informa- 

■vice,  Springfield,  VA  22161  as  PB-245  909 

)des:  A03  in  paper  copy,  A01  in  microfiche' 

eport  to  NSF  (RANN),  August,  1975  32  p 

ab.  3ref. 

tors:    'Waste    water    treatment,    *Public 
•PoUutant     identification,     *Sewerage 
lent  facilities.  Sewage  treatment,  Viruses' 
Iture,  Recycling, 
n:  Waste-recycling  aquaculture  system. 

I  public  health  hazards  from  the  use  of  the 
ture  waste  recycling  system  were  evalu- 
lie  treatment  system  consisted  of  algal 
in  which  secondary  non-chiorinated 
was  mixed  with  seawater,  and  raceways 
with  shellfish.  Test  viruses  were 
is  n,  Echo  virus  5,  Coxackievirus  B-3, 
>  1,  and  type  5  Adenovirus.  Results  of  the 
•  study  indicated  that  the  system  is  unac- 
,lf  a  virus-free  effluent  is  desired,  without 
I  virus  inactivating  process.  If  virus-free 
were  to  be  the  parameter  of  public  health 
ce,  the  full-grown  shellfish  could  be 
d  to  remove  viruses  or  the  sewage  ef- 
)uld  be  treated  to  remove  viruses.  The 
/as  judged  unsafe  for  use  as  a  means  of 
I  a  growth  medium  for  commercially  valu- 
nne  life.  Futher  research  was  recom- 
(Collins-FIRL) 
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PMENT    AND    APPLICATION    OF    A 
1ED   STORMWATER   MANAGEMENT 

nd  Eddy,  Inc.,  Palo  Alto,  Calif. 
sr.T.  Didriksson,  and  G.  B.  Otte. 
from  the  National  Technical  Informa- 
ce,  Springfield,  VA  22161  as  PB-258  074, 
es:  A08  in  paper  copy,  A01  in  microfiche' 
PA-600/2-76-218.  August,  11976.  153  p,  30 
,  12ref,  4  append. 

rs:  'Waste  water  treatment,  Analytical 
,s;    'Treatment    facilities,     'Combined 

Mathematical  models,  Storm  water, 
.  Runoff,  Water  quality,  Model  studies' 
'gy- 
red, inexpensive,  flexible  stormwater 
at  model  for  planning  and  preliminary 
storm  water  facilities  has  been  created 
;l  del"ieates  a  methodology  for  storm 
iagement  and  consists  of  a  series  of  in- 
tasks  combining  small  computer  pro- 
band computations  that  can  be  used 
W  or  together.  It  introduces  time  and 

into  storm  water  analysis,  promotes 
em  consciousness,  and  assists  in 
!  size-effectiveness  relationships  for 
we  tasks  are  included:  data  prepara- 
all  characterization,  storage-treatmet 
'erflow -quality  assessment,  and  receiv- 
esponse.  A  system  of  combined  sewers 
=>  using  Rochester,  New  York,  as  a 
sample.  A  schematic   of  the  existing 

r  facdities,  outlining  major  conduits 
»w  discharge  locations  and  sizes,  is  es- 
°ata  preparation.  Overflow  quantities 
:s  must  be  measured  for  calbrating  the 


model.  It  is  easy  to  generate  frequency  of  occur- 
rence curves  from  the  ranking  of  storm  parame- 
ters. The  storage  treatment  computer  program  al- 
lows quick  review  of  the  interrelationship  between 
containment  of  runoff  in  storage  and  the  capacity 
of  treatment  plants  or  interceptors.  This  program 
which  uses  rainfall  records  for  a  long  period  as  the 
data  source,  can  accurately  tabulate  the  quantity 
frequency,  and  duration  of  overflows.  Overflow 
quality  can  be  predicted  based  on  storm  charac- 
teristics using  linear  regression  techniques.  Gross 
averages  of  the  quality  data  by  subarea  can  idicate 
overflow  quality  and  areal  trends.  The  receiving 
water  analysis  provides  the  final  test  of  a  control 
alternative.  (Snyder-FIRL) 
W77-04637 


ASSESSMENT  OF  MATHEMATICAL  MODELS 
MANAGEMENT,  AN°      COMBINED      «EWER 

BatteUe     Pacific     Northwest     Labs.,     Richland 
Washington  .Water  and  Land  Resources  Dept 
A.  Bradstetter.  ' 

*eP?rt  EpA-600/2-76-175a,  August,  1976.  530  p 
122  fig,  76  tab,  139  ref,  6  append. 

Descriptors:  'Sewerage,  Analytical  techniques 
Combined  sewers,  'Hydraulics,  'Hydrology 
Mathematical  models,  Sewers,  Water  pollution 

Model  studies,  'Waste  water  treatment. 

Mathematical  models  for  the  nonsteady  simulation 
of  urban  runoff  were  evaluated  for  engineering  as- 
sessment, planning,  design,  and  control  of  storm 
and  combined  sewerage  systems.  They  were  eval- 
uated on  the  basis  of  information  provided  by  the 
model  builders  and  users.  Most  include  nonsteady 
simulation  of  the  rainfall-runoff  process  and  flow 
routing  in  sewers;  a  few  include   simulation  of 
waste   water   quality,   options   for   dimensioning 
sewerage  system   components,  and  features  for 
real-time  control  of  overflows  during  rainstorms 
The     models     evaluated     were:     British     Road 
Research  Laboratory  Model,  Chicago  Hydrograph 
Method,  Colorado  State  University  Urban  Runoff 
Modeling,   Corps   of  Engineers   Hydrologic   En- 
gineering   Center    STORM    Model,    Hydrocomp 
Simulation  Program,  Minneapolis-St.  Paul  Urban 
Runoff  Model,  Municipality  of  Metropolitan  Seat- 
Ue  Computer  Augmented  Treatment  and  Disposal 
System,  University  of  Cincinnati  Urban  Runoff 
Model,  University  of  Illinois  Storm  Sewer  System 
Simulation  Model,  University  of  Massachusetts 
Urban   Runoff  Model,   Wilsey  and   Ham  Urban 
Watershed  Model,  BatteUe  Urban  Waste  Water 
Management  Model,  Dorsch  Hydrograph- Volume 
Method,  Environmental  Protection  Agency  Storm 
Water   Management    Model,    Massachusetts    In- 
stitute of  Technology  Urban  Watershed  Model 
Metropolitan  Sanitary  District  of  Greater  Chicago 
Flow   Simulation   Program,   SOGREAH   Looped 
Sewer  Model,   and  Water  Resources  Engineers 
Morm  Water  Management  Model.  The  last  seven 
were    also    treated    by    computer    runs    using 
hypothetical  and  real  catchment  data.  Testing  with 
hypothetical  data  showed  that  computer  running 
tune  is  governed  more  by  efficient  formulations  of 
the  overall  model  logic  than  by  the  basic  equations 
used  for  specific  phenomena.  (Synder-FIRL) 


METHODOLOGY  FOR  THE  STUDY  OF  URBAN 
STORM  GENERATED  POLLUTION  AND  CON- 

Envirex,   Inc.,   Milwaukee,   Wis.   Environmental 

Science  Div. 

R.  E.  WuUschleger,  A.  E.  Zanoni,  and  C.  A 

Hansen. 

Report  EPA-600/2-76-145,  August,  1976.  342  p  85 
fig,  38  tab,  265  ref.  V' 

Descriptors:  'PoUutant  identification  'Waste 
water  treatment,  'Sewerage,  'Analytical 
techniques,  'Biochemical  oxygen  demand,  Chemi- 
cal oxygen  demand,  Water  poUution,  Sewage 
treatment,  'Methodology. 


Standard  procedures  are  recommended  for  assess- 
ment of  storm  generated  discharges.  Major  areas 
ot  effort  include  recommended  methods  for  sam- 
pling and  sample  preservation,  monitoring  instru- 
mentation, choice  of  quahty  parameters,  analyti- 
cal  procedures,    methods    for   evaluating   storm 
generated     discharge     poUution,     and     standard 
procedures    for   evaluating    treatment   processes 
treating   storm   generated   flows.   Choice   of  the 
recommended  procedures  was  based  on  Uterature 
research  projects,  and  experience.  Constant  time- 
volume  proportional  to  flow  rate  sampling  is  best 
but  constant  time-volume  proportional  to  flow  in- 
crement and  constant  volume-time  proportional  to 
tlow   increment   are   considered   acceptable     Ul- 
trasonic level  gaging  equipment  is  suitable    The 
choice  of  quality  parameters  includes  oxygen  de- 
mand potential  indicator,  particularly  concentra- 
tion   pathogenic  indicator,  eutrophication  poten- 
tial   heavy  metals,  pesticide  and  polychlorinated 
biphenyls,  and  other  characteristics.  The  relative 
merits  and  disadvantages  of  the  5-day  biochemical 
oxygen    demand    (BOD),    20-day    BOD     BODx 
chemical  oxygen  demand  (COD),  total  organic  car- 
bon, and  total  oxygen  demand  (TOD)  tests  are 
discussed;  TOD  is  best  for  storm  and  combined 
sewer  discharges.  Fecal  coliform  is  the  best  indica- 
tor of  the  presence  of  pathogens.  For  each  quality 
parameter      selected,      the      exact      laboratory 
procedures   are   speUed   out.   The   foUowing   are 
recommended    for   background    data    for    storm 
generated  discharges:  drainage  area;  land  usage 
population    density;    pervious    and    impervious 
areas;  street  and  curb  mUes;  average  daily  traffic- 
methods  and  frequency  of  street  cleaning-  and 
lengths,  sizes,  and  slopes  of  sewers.  The  precau- 
tions necessary  to  insure  that  true  net  process  effi- 

«,e-,n-,CLIjletermmed  are  sPecif>ed.  (Snyder-FIRL) 
W  /  /-O4640 


OVERLAND    FLOW    TREATMENT    OF    RAW 
WASTEWATER  WITH  ENHANCED 

PHOSPHORUS  REMOVAL,  ""AINCU.D 

Robert  S.  Kerr  Environmental  Research  lab.  Ada 
Ukla.  ' 

R.  E.  Thomas,  B.  Bledsoe,  and  K.  Jackson 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-257  157,  Price  codes:  A03  in 
Paper  copy,  A01  in  microfiche.  Report  EPA-600/2- 
76-131 ,  June  1976.  44  p,  7  fig,  5  tab,  8  ref. 

Descriptors:  'Waste  water  treatment,  'PoUutant 
identification,     'Biochemical     oxygen     demand 
Chemical  oxygen  demand,  'Sewage  treatment 
Land  use,  Nitrogen  cycle,  Overland  flow 
Identifiers:  Phosphorus  cycle. 

The  capabihty  of  overland  flow  to  provide 
complete  treatment  of  raw  comminuted  waste 
water  year-round  in  mild  cUmates  was  evaluated 
A  36-month  pilot  study  was  conducted  at  a  loading 
of  10  cm/wk  and  a  special  15-month  adjunct  on 
phosphorus  removal  by  chemical  precipitation 
with  aluminum  sulfate.  A  weU-operated  system 
can  produce  an  effluent  with  less  than  10  mg/liter 
of  suspended  solids  and  biochemical  oxygen  de- 
mand (BOD),  whUe  removing  70  to  90%  of  the 
total  nitrogen.  Phosphorus  removal  is  about  50% 
with  relatively  minor  seasonal  variation  but  can  be 
improved  to  90%  by  precipitation  using  aluminum 
sulfate.  Data  for  chemical  oxygen  demand  (COD) 
and  total  organic  carbon  are  also  covered  in  detaU 
Overland  flow  was  shown  to  be  a  simple  and  reha- 
ble  treatment  process.  The  effluent  from  the  36 
month  evaluation  was  substantially  better  than 
established  criteria  for  secondary  treatment. 
(Snyder-FIRL) 
W77-04641 


NUTRIENT  CONTROL  BY  PLANT  MODIFICA- 
TION AT  EL  LAGO,  TEXAS, 

Harris  County  Water  Control  and  Improvement 
District  No.  50,  Seabrook,  Tex 
B.  W.  Ryan,  and  E.  F.  Barth. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-256  772 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  EPAc600/2-76-104,  July,  1976.  123  p,  24  fig, 
20  tab,  2  append. 

Descriptors:  "Waste  water  treatment,  "Biological 
treatment  "Activated  sludge,  "Chemical  oxygen 
demand,  "Treatment  facilities,  Waste 
water(PoUution),  Nitrification,  Phosphorus, 
Texas,  "Nutrient  removal. 

An    existing    small    trickling    filter    plant    was 
modified  for  advanced  waste  water  treatment.  The 
need  for  advanced  waste  treatment  at  El  Lago, 
Texas   the  plant  location,  is  based  on  the  require- 
ments of  the  Texas  Water  Quality  Board  to  protect 
the  receiving  water,  Clear  Lake,  from  excessive 
pollution  by  organic  carbon,  suspended  solids,  am- 
monium      nitrogen       oxygen       demand,       and 
phosphorus.  All  existing  facilities  of  the  nominal 
0  3  mgd  plant  were  utilized.  Phosphorus  is  con- 
trolled by  metallic  salt  addition  to  the  primary  set- 
tler carbonaceous  removal  by  trickling  filters,  and 
nitrogenous  oxygen  demand  by  suspended  growth 
second     stage     activated     sludge.     Nitrogen     is 
removed  via  attached  growth  column  denitrifica- 
tion  and  tertiary  solids  by  granular  media  fdtra- 
tion.  These  processes  operate  in  series.  An  ef- 
fluent with  the  following  residual  concentrations 
can  be  obtained  at  the  design  flow  of  0.3  mgd: 
biological   oxygen   demand,    5    day,   4   mg/liter; 
chemical   oxygen    demand    (COD),    25    mg/hter; 
suspended  soUds,  2  mg/liter;  total  phosphorus  one 
mg/hter-  and  total  nitrogenous  content,  2  mg/hter. 
The   feasibility   of   modifying   an   existing   small 
trickling  filter  plant  to  control  nutrients  in  waste 
water  discharge  was  demonstrated.  The  conver- 
sion to  an  advanced  waste  water  treatment  plant 
need  not  disrupt  services.  Dosing  of  metallic  salts 
for  phosphorus   control   did   not   interfere   with 
anaerobic  digestion  or  overland  the  sand  drying 
bed  capacity.  Tertiary  filtration  of  effluent  to  con- 
trol particulate  matter  enhanced  the  visual  quali- 
ties of  the  final  product.  (Snyder-FIRL) 
W77-04642 

CHARACTERIZATION  AND  TREATMENT  OF 
COMBINED  SEWER  OVERFLOWS, 

San  Francisco  City  and  County  Dept.  of  Public 
Works,  Calif.  . 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-241  299, 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  EPA-670/2-75-054,  April  1975.  202  p,  59 
fig,  24  tab,  21  ref ,  6  append. 

Descriptors:  "Waste  water  treatment,  "Pollutant 
identification,  "Sewage  treatment,  "Sewerage, 
Storm  surge,  Combined  sewers,  Storm  drains, 
Water  pollution  sources,  "Outfall  sewers. 


Two  combined  sewer  outfaU  systems,  the  Selby 
Street  and  Laguna  Street  systems,  in  San  Fran- 
cisco   were  studied.  Eight  storm  overflows  were 
monitored  at  the  Selby  Street  outf aU  and  two  in 
the  Laguna  Street  system.  Monitoring  mcluded 
measurement  of  rainfall,  discharge,  and  quality 
characteristics  of  the  overflows.  The  bacteriologi- 
cal impact  of  overflows  on  receiving  water  was 
determined  by  a  coliform  survey  of  a  segment  of 
the   municipal    marina   adjacent   to   the    Laguna 
Street  outfall.  Laboratory  tests  were  conducted  to 
select  suitable  methods  to  treat  combined  sewer 
overflows.  The  initial  overflow  phase  is  probably 
caused  by  flushing  of  sewage  in  the  lower  reaches 
of  the  sewerage  system.  Generally  initial  over- 
flows have  the  characteristics  of  raw  sewage.  Dur_ 
ing  the  second  phase,  a  systematic  scouring  of 
materials  in  the  sewer  and  on  the  surface  appears 
to  occur,  and  pollutant  concentrations  usually  in- 
crease. The  concentrations  then  drop  to  the  steady 
third  phase  level.  Relatively  unpolluted  surface  ru- 
noff and  normal  sewage  flow  make  up  third  phase 
discharges.  The  discharge  rate  has  little  effect  on 
pollutant  concentrations.  The  time  of  decrease  to  a 
steady  level  is  virtually  independent  of  system 
physiography  and  meteorological  conditions.  Dif- 
ferences between  combined  sewer  overflows  and 


urban  storm  runoff  are  smaU.  Apparently,  separa- 
tion of  sewers  would  not  significantly  reduce  pol- 
lution of  receiving  waters.  Wet  weather  discharges 
significantly  affected  coliform  levels  in  waters 
proximate  to  combined  sewer  outfalls.  Disinfect 
ing  combined  sewer  overflows  will  be  necessary 
for  receiving  waters  to  meet  recreational  water 
quality  requirements.  Dissolved  air  flotation  is 
potentially  feasible  as  a  means  of  treating  com- 
bined sewer  overflows.  (Snyder-FIRL) 
W77-04644 

PROCESS  ALTERNATIVES  FOR  REMOVAL 
OF  CARBONACEOUS,  NITROGENOUS,  AND 
PHOSPHORUS  MATERIALS  FROM  CONCEN- 
TRATED WASTE  STREAMS, 

Engineering-Science,  Inc.,  Oakland,  Calif. 
Research  and  Development  Lab. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-245  125, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
EPA  Water  Pollution  Control  Research  Series 
17010  EVB  11/70,  November,  1970.  22  p,  7  fig,  2 
tab,  1  ref. 

Descriptors:  "Waste  water  treatment,  Economics, 
"Nutrients,  Evaluation,  "Chemical  precipitation, 
Flow  rates,  Lime,  Iron,  Separation  techniques, 
"Carbon,  "Nitrogen,  "Phosphorus,  Costs. 
Identifiers.  Separation  processes,  Conversion 
processes,  Alum. 

Laboratory  studies  were  conducted  to  evaluate  the 
performance  of  separation  and  conversion 
processes  in  treating  waste  water  effluents. 
Digester  liquid  was  used  as  a  representative  waste 
stream.  Economic  evaluation  indicated  that  dady 
treatment  costs  increased  as  flow  increased,  that 
each  ten-fold  increase  m  flow  rate  produced  a 
seven  to  nine-fold  economic  cost.  Highly  concen- 
trated streams  produced  lower  treatment  cost  than 
treatment  of  diluted  waste  steams.  The  use  of  wet 
air  oxidation  reduced  solids  content  and  precluded 
chemical  solids  conditioning  before  vacuum  filtra- 
tion, but  increased  daily  treatment  costs.  It  was 
concluded  that  presently  available  technology  for 
evaluating  unit  process  performance  can  be  ap- 
plied to  evaluating  waste  treatment  systems.  Some 
systems  proved  applicable  for  waste  treatment 
after  cost  analysis  were:  chemical  solids  and 
phosphorus  conversion,  gravity  thickening, 
vacuum  filtration  and  centrifugation,  and  am- 
monia air  stripping.  (Collins-FIRL) 
W77-04645 

REVERSE      OSMOSIS      STUDY       ON      MUST 
WASTEWATER  TREATMENT, 

Universal  Oil  Products  Co.,  San  Diego,  Calif. 
Fluid  Sciences  Div. 
J  L.  Jennings,  and  D.  H.  Furukawa. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  ADA-014 
270  Price  codes:  A06  in  paper  copy,  A01  in 
microfiche.  Army  Medical  Research  and  Develop- 
ment Command,  Washington,  D.C.  February  1975. 
103  p,  18  fig,  8  tab,  3  append. 


Descriptors:  "Waste  water  treatment,  "Treatment 
facilities,  "Reverse  osmosis,  Waste 

water(Pollution),  "Hospitals,  Membranes,  Organic 
Wastes,  Foaming.  . 

Identifiers:  "Hospital  wastewater,  Non-ceUulosic 
membranes,  Air  stripping. 

A  new  non-celulosic,  reverse  osmosis  membrane 
(NS-100)  and  one  and  two  stage  reverse  osmosis 
recycle  operations  were  evaluated  for  field 
hospital  waste  other  than  human  waste.  The  test 
unit  consisted  of  two  parallel  first  stages  followed 
by  a  second  stage  that  could  take  feed  from  either 
first  stage.  One  first  stage  contained  NS-100  mem- 
branes, the  other  standard  cellulose  acetate  mem- 
branes. The  second  stage  contained  NS-100  mem- 
branes. Various  compounds  were  added  as  an 
inter-stage  treatment  in  an  attempt  to  increase  or- 
ganic rejection   by  the  second   stage.  With  low 


molecular  weight  organics  passing  the  mt 
vacuum  air  stripping  was  evaluated  as  < 
method.  Foaming  was  also  evaluated  fo 
ing  flux  and  organic  rejection  Recyclii 
osmosis  was  proven  reliable  and  si 
producing  reusable  water.  The  NS-100  I 
did  a  very  good  job  of  removing  organ 
not  yet  suitable  for  field  hospital  use  Pre 
curred  with  foulng,  cleaning,  and  fabrics 
stage  operation  increased  performance  « 
stage  operation,  but  not  enough  to  justif 
tional  cost  and  power  consumption.  N< 
inter-stage  treatment  compounds  signifi 
proved  organic  rejection.  Foaming  the 
in  a  column  reduced  total  organic  cart 
and  volatile  organic  carbon,  but  not  f< 
stripping  reduced  TOC  by  50%.  (Snyder 
W77-04646 

LAND  APPLICATION  OF  WASTEWA 
FATE  OF  VWUSES,  BACTERIA  AN 
METALS  AT  A  RAPID  INFILTRATIOl 

Army     Medical     Bioengineenng     Resi 
Development  Lab.,  Fort  Detrick,  Md. 
S.  A.  Schaub,  E.  P.  Meier,  J.  R.  Kolmer 
Sorber.  . 

Available  from  the  National  Technics 
tion  Service,  Springfield  VA  22161  a: 
263,  Price  codes:  A04  in  paper  coi 
microfiche.  Technical  Report  7504,  M 
p,  17  fig,  9  tab,  17  ref  .append. 

Descriptors:  "Waste  water  treatment, 
identification,  "Sewerage,  "Bac 
•Coliforms,  Enteric  bacteria,  Gi 
Heavy  metals,  Percolation,  "Infiltrat 
water  disposal,  Water  reuse. 
Identifiers:  Land  application. 

Rapid  infiltration  (RI)  land  applicatic 

water  was  studied  to  determine  if  signi 

tities   of   specific    microbiological   at 

waste  water  constituents  could  percol 

groundwater.  The  study  had  been  i 

over  30  yr.  Primary  sewage  effluen 

Bacteriophage  was  added  to  the  wasti 

virus.   Indigenous   indicator  bacteria 

tions  were  determined.   Samples  frc 

layers  extending  to  approximately  30 

the    surface   were    analyzed   for   he 

Neither  renovated  nor  unrenovated 

were  capable  of  adsorbing  viruses  fi 

effluent.  Tracer  bacteriophage  penetr 

groundwater.    The    tracer    and    ind 

teroviruses  were  sporadically  detecti 

cant  numbers  in  the  groundwater  i 

distances  up  to  600  ft  from  the  appli 

Fecal  indicator  bacteria  were  concen 

soil  surface,  but  significant  numbers 

into  the  groundwater.  They  were  de 

same  locations  as  the  viruses.  A  sub! 

layer  in  unrenovated  cells  had  a  high 

carbon  heavy   metal  content.  This 

peared  several  months  after  sewag 

was  discontinued.  Renovated  beds  I 

organic  carbon  and  heavy  metal  ace 

the  soil  surface  only.  Because  the  grc 

tercepts  a  polluted  river,  there  is  little 

hazard  from  the  study  site.  (Snyder-F 

W77-04647 


VIRUS      ELIMINATION      IN      W 
WASTEWATER, 

Naval  Coastal  Systems  Lab.,  Panam: 
L.  B.  Katzenstein,  and  J.  A.  Braswell 
Available  from  the  National  Techr 
tion  Service,  Springfield,  VA  22161 
773,  Price  codes:  A03  in  paper 
microfiche.  Technical  Report  N 
January  1976.  37  p,  2  tab,  128  ref. 

Descriptors:    "Waste   water  treatm 

treatment,     "Sewerage,     "Treatnu 

"Waste     treatment,     "Water    treat 

water(Pollution),  Sedimentation,  "V 

health. 

Identifiers:  "Virus  removal. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 


lering  the  extremely  small  concentration  of 
i  necessary  for  infection,  a  major  sanitary 
ering  goal  is  total  removal  of  viruses  from 

which  humans  might  consume.  Major 
sis  has  been  placed  on  assuring  sufficient 
s  treatment.  The  effectiveness  of  various 
pies  for  disinfecting  sewage  and  drinking 
are  discussed,  emphasizing  virus  elimina- 
lisinfection  technology  currently  applied  is 
squate  to  insure  that  treated  water  or  waste 
loes  not  contain  harmful  viruses.  Relatively 

alterations  of  conventional  treatment 
les  can  greatly  enhance  their  effectiveness, 
ind  lime  can  contribute  to  virus  removal  by 
mation  of  virus-adsorbing  floes  or  by  ad- 
the  pH  to  levels  which  inactivate  viruses, 
chloride  and  other  coagulants  are  also  ef- 

If  coagulants  are  used  with  sand  filtration, 
erwise  less  effective  filtration  process  can 
ilish  substantial  removal  of  viruses.  Im- 
mixing  can  greatly  enhance  terminal  disin- 

by  chlorination.  The  quantity  of  chlorine 
i  can  be  reduced,  reducing  the  potential 
of  chlorinated  effluents.  Ozone  compares 
vorably  with  chlorine  for  the  elmination  of 

The   state-of-the-art  for  virus   removal 

economically  feasible  treatment  of  water 
iste  water  appears  well  ahead  of  the 
Dgy  currently  being  applied.  Substantially 
:d  virus  removal  should  be  possible  at  little 
al  cost  to  a  well-run  treatment  facility 
-FIRL)  ' 

S48 


ATION  OF  THE  USE  OF  SLUDGE  CON- 
G  PLUTONIUM  AS  A  SOIL  CONDI- 
t  FOR  FOOD  CROPS, 

ia  Univ.,   Livermore.    Lawrence   Liver- 

ib. 

pn,  W.  J.  Silver,  D.  G.  Coles,  K.  C. 

,  and  D.R.McIn tyre. 

il  Report  UCRL-77318,  November    1975 

g,6tab,  Href. 

ors:  'Waste  water  treatment,  *Pollutant 
ation,  'Sewage  treatment,  'Sewerage, 
ent  facilities,  Evaluation,  Sludge,  Sweet 
Jmatoes,  Melons,  Radioisotopes,  Water 

rs:  'Plutonium,  Soil  conditioner. 

3  wk  period  approximately  32  mCi  of  plu- 
39  was  inadvertently  released  into  a  sani- 
er  system.  Sampling  confirmed  that  the 
is  essentially  all  contained  in  the  digested 
:  the  sewage  treatment  plant.  In  view  of 
spread  use  of  sludge  as  a  soil  conditioner, 
adverse  health  implications  associated 
of  the  sludge  were  studied.  Two  uptake 
'■*«;?  studied:  resuspension  and  inhala- 
i239  from  sludge  used  as  soil  conditioner, 
19  uptake  by  plants  grown  in  the  sludge 
iequent  ingestion  by  people  eating  the 
proximately  13  cu  m  of  the  dried  sludge 

i  7.5  to  10  cm  deep  over  an  experimental 
w  a  4  wk  drying  period,  the  soil  was 
to  a  depth  of  about  14  cm.  A  control  plot 
tilled  without  soil  conditioner.  The  dust 
lerated  was  sampled  with  a  high-volume 

cascade  unpactor.  Dissolution  charac- 
I  the  plutonium  in  body  fluids  were  stu- 
i  simulated  blood  serum.  Corn,  turnips 
tomatoes,  cucumbers,  and  melons  were 
*e  test  plot.  Harvested  vegetables  were 
«mg  techniques  approximating  those 
leners  use.  Fifty  to  100  g  of  each  were 
1  digested  and  counted  using  alpha  spec- 
to  determine  Pu239  content.  Estimated 
auon  doses  to  the  pulmonary  region  of 

none,  and  liver  from  inhalation  are 
em,  0.0012  rem,  and  0.000055  rem, 
>y-  rhe  50  yr  doses  from  vegetables 
W2  rem  to  the  bone  and  0.000015  rem  to 
ine  maximum  credible  50  yr  lung,  bone, 
aose  commitments  associated  with  the 
,  slud8e  are  approximately  0.04%  of 
!  maximum  permissible  dose.  (Snyder- 


W77-04649 


EVALUATION        OF        ROTARY        VACUUM 

WATEWNGFILTRATI°N    F°R    SUJDGE    ™" 

Johns-Manviile     Sales     Corp.,     Denver,     Colo 
Research  and  Development  Center 
G.  R.  Bell,  and  O.  A.  Wirsig. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  AD-A021 
737,  Price  codes:  A06  in  paper  copy,  A01  in 
microfiche.  Final  Report  0276-1  to  Army  Mobility 
Equipment  Research  and  Development  Center 
Fort  Belvoir,  Virginia,  January  23,  1976  HOp  19 
fig,  25  tab. 

Descriptors:  'Waste  water  treatment,  'Chemical 
oxygen  demand,  'Treatment  facilities,  'Filtration 
Carbon,  Diatomaceous  earth,  'Filters,  Suspended 

solids. 

Identifiers:   Suspended   solids  removal     'Rotarv 
precoat  filtration. 

Bench  scale  studies  were  performed  to  determine 
general  areas   of   feasibility   for   rotary   vacuum 
precoat  filtration  (RVPF)  and  specific  conditions 
for  the  subsequent  pilot  plant  studies.  RVPF  pro- 
vides a  means  for  dewatering  sludges  containing 
substantial  amounts  of  finely  divided,  relatively 
impermeable     solids.     It     achieved     very     high 
suspended  solids  capture  when  filtering  untreated 
and  chemically  pretreated  concentrated  chemical 
toilet  human  waste,  Erdlator  blowdown  sludge 
and  laundry  waste.  It  removed  varying  amounts  of 
total  organic  carbon  (TOC)  and  chemical  oxygen 
demand  (COD)  depending  on  the  age  of  the  human 
waste.  Filtrate  from  Erdlator  blowdown  sludge 
and  laundry  waste  had  the  clarity  of  potable  water 
Waste  cake  dry  solids  from  the  various  sludges 
ranged  from  38  to  51%,  averaging  about  45%   and 
would   be    suitable   for   landfill   or   incineration 
Design  of  treatment  systems  using  RVPF  would  be 
a    matter   of   incorporating    small    commercially 
available  components.  One  modification  necessa- 
ry  for  human   waste  filtering   would   involve   a 
revolving  knife  to  handle  the  paper  fiber  content 
of  the  waste.  An  alternative  single  stage  process 
using    RVPF    to    provide    simultaneous    solids 
removal  and  carbon  treatment  was  demonstrated 
(Snyder-FIRL) 
W77-04650 


WASTEWATER        TREATMENT        FACILITY 
EVALUATION,  RICKENBACKER  AFB  OH 

Environmental    Health    Lab.,    McClellan    AFB 
Calif. 

C.  F.  Pauls. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  V A  22161  as  AD-A020 
678,  Price  codes:  A08  in  paper  copy,  A01  in 
microfiche.  Technical  Report  76M-1,  January 
1976.  165  p,  10  fig,  10  tab,  16  ref,  4  append. 

Descriptors:  'Waste  water  treatment,  'Pollutant 
identification,  'Sewage  treatment,  'Sewerage 
Biochemical  oxygen  demand,  Treatment  facili- 
ties, Biological  treatment,  Lime,  Magnesium  car- 
bonate. 
Identifiers:  Alum. 

The  waste  water  treatment  facility  at  an  Air  Force 
base  was  evaluated,  including  analyzing  operating 
conditions  and  performance,  evaluating  past 
operating  records,  and  preliminary  evaluation  of 
techniques  that  can  be  applied  to  upgrade  the 
facility  to  insure  compliance  with  future  discharge 
limitations.  The  primary  sedimentation  basins  pro- 
vided 43%  mean  biochemical  oxygen  demand 
(BOD)  removal  and  50%  mean  suspended  solids 
(SS)  removal,  the  latter  below  that  expected  for 
this  f acuity.  The  trickling  filter  provided  27% 
mean  BOD  removal  efficiency;  the  trickling 
filter/secondary  sedimentation  basins  combined 
provided  69%  BOD  removal  efficiency.  Mean  ef- 
fluent BOD  and  SS  concentrations  were  within 
current  National  Pollutant  Discharge  Elimination 


System  (NPDES)  specifications;  maximum  daily 
effluent  BOD  exceeded  the  allowable  concentra- 
tion in  two  instances.  Final  effluent  fecal  coliform 
concentrations  exceeded  the  allowable  maximum 
4  of  9  days  tested  and  chlorine  residuals  5  of  7 
Final  effluent  pH  was  acceptable.  Mean  SS  con- 
centrations based  on  operating  logs  for  the  raw 
sewage,  primary  effluent,  trickling  filter  effluent 
and  final  effluent  were  79,  45,  37,  and  18  mg/liter' 
respectively.  Mean  BOD  concentrations  in  the  raw 
sewage,  primary  effluent,  trickling  filter  effluent 
and  final  effluent  are  162,  88,  44,  and  33  mg/liter' 
respectively.  The  BOD  removal  efficiency  of  the 
existing  trickling  Alters  can  be  improved  substan- 
tially by  extending  their  arms  to  utilize  the  full 
available   area   and   increasing   the   recirculation 
ratio.  Jar  tests  indicate  that  the  use  of  alum,  lime 
or  lime  and  magnesium  carbonate  to  coagulate  and 
precipitate  either  the  trickling  filter  effluent  or 
final  clanfier  effluent  will  produce  an  effluent 
complying    with    the    1977    NPDES    limitations 
(Snyder-FIRL) 
W77-04651 


TUNNEL    CUTS    DRAINAGE 


STORMWATER 
COSTS. 

The  American  City  and  County,  Vol.  91    No   10  o 
54,  October,  1976.  ,v 


Descriptors:  'Storm  water,  Runoff,  'Sewers 
Urban  runoff,  'Drainage  systems,  Treatment 
facihties,  Cities,  Conduits,  Conveyance  struc- 
tures, Hydraulic  structures,  Construction  Design 
criteria,  Storm  runoff,  Concrete  pipes,  Tunneling 
Materials,  Separation  techniques,  Chlorination' 
Costs,  Indiana. 
Identifiers:  Indianapolis(Ind). 

A  stormwater  system  for  the  city  of  Indianapolis 
Indiana  which  is  designed  to  handle  periodic  flood- 
ing and  divert  overflow  from  existing  combined 
sewers  for  treatment  is  described.  The  system  in- 
cludes  a   22-block-long   storm   drainage   pipe     a 
treatment  facility,   and   a   huge   outfall   conduit 
Stormwater  will  be  collected,  channeled  north  to 
the  treatment  facility  for  solids  separation  and 
chlorination,   and   then   pumped   into   the   White 
River.  The  design  includes  an  underground  sedi- 
mentation   and    contact    tank    sized    to    provide 
slightly  more  than  15  min  contact  time  at  a  flow 
rate  of  100  million  gallons/day,  equivalent  to  the 
treatment  of  0.5  in  of  rainfall/hr  with  a  runoff  fac- 
tor of  40%.  After  storms,  the  solids  and  sludge 
which  have  been  collected  in  the  detention  tank 
will  be  flushed  into  a  sump  and  pumped  into  an  ex- 
isting 42-inch  sanitary  sewer  for  further  treatment 
at  the  city's  waste  water  treatment  plant    The 
sewer  system  conveying  stormwater  to  the  treat- 
ment facility  will  consist  of  almost  2.5  mi  of  rein- 
forced concrete  pipe,  most  of  which  will  be  in- 
stalled by  tunnel  construction  down  to  a  depth  of 
40  ft.  Total  cost  of  the  project  is  $5.5  million. 
(Kreager-FIRL) 
W77-04654 


LINE        USES 


FORCE        MAIN        SEWER 
POLYETHYLENE  PIPE. 

For  primary  bibliographic  entry  see  Field  8G 
W77-04659 


PLAIN  END  PIPE  MEANS  PRODUCTION  EFFI- 
CIENCY, 

For  primary  bibliographic  entry  see  Field  8G 
W77-04660 


SIMULATED  FIELD  STUDY  FOR  I/I  ANALY- 

S.  H.  Stilley. 

Public  Works    Vol.  108,  No.  1,  p  50-53,  January, 

1977.  1  fig,  1  tab. 

Descriptors:  'Waste  water  treatment,  'Analytical 
techniques,     'Treatment    facilities,    Infiltration 
Inflow,  Sewerage,  Hydraulic  condictivity    Anal- 
ysis. ' 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D— Waste  Treatment  Processes 

Identifiers:  *Infiltration/inflow. 

A  simulated  field  study  was  presented  as  a  guide  to 
infiltration/inflow  analysis.  Significant  factorsare: 
monitoring  of  significant  bypasses  and  overflow 
from  surcharged  manholes,  use  of  weirs  to  mea- 
sure gravity  sewer  flows  and  recorders  for  logging 
flows  of  an  extended  period,  logging  of  frequency 
and  duration  of  each  pump  operation,  monitoring 
to  determine  amount  of  time  a  bypass  operates  at  a 
set  level,  obtaining  daily  rainfall  readings,  cor- 
relating groundwater  levels  to  flows  during  wet 
and  dry  weather,  and  analyzing  flow  data  with 
respect  to  water   consumption,   treatment  plant 
flows,    rainfall    and    groundwater    levels.    Dry 
weather    infiltration    is    primarily    due    to    high 
groundwater  levels,  expressed  as  the  difference 
between  dry  weather  average  flow  and  calculated 
waste  flow.  Wet  weather  infiltration  and  inflow 
are  usuaUy  extraneous  flows  entering  the  system 
duri    ;  and  after  wet  weather  rainfall,  expressed  as 
all  flows  above  average  dry  weather  flow.  After 
determining  flows  and  calculating  the  I/I,  a  com- 
parison of  alternatives  is  made  to  determine  the 
excess  I/I  and  to  select  a  cost-effective  plan  of  im- 
provement. In  cost  comparison,  hydraulic  capaci- 
ties of  transmission  and  treatment  facilities  are 
based  on  capacities  necessary  to  accommodate 
flows  met  in  the  present  system,  but  applied  to  an 
expanded    system.    Not    included    is    a    reserve 
capacity  for  future  growth  or  I/I  greater  than  that 
encountered  during  study  period.  (Colhns-FIRL) 
W77-04662 


SET  SEWER  RATES  THAT  REFLECT  USE, 

Missouri   Univ.,   Columbia.   Dept.   of  Civil   En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5G. 
W77-04663 

SEWER  CLEANING  SYSTEM  COMBINES  VER- 
SATILITY, LOW  INITIAL  COST, 

Monroe  Water  and  Sewer  Maintenance,  N.  C. 
For  primary  bibliographic  entry  see  Field  8G. 
W77-04664 

CALIFORNIA  CITIES  LAUNCH  $2  BILLION  IN 
SEWERAGE  JOBS. 

For  primary  bibliographic  entry  see  Field  Mj. 
W77-04665 


NO  SEWERS -NO  GROWTH, 

For  primary  bibliographic  entry  see  Field  5G. 
W77-04666 

EPOXY    MORTAR    AND    COATING    PROVIDE 
NEW  LIFE  FOR  INVERT. 

For  primary  bibliographic  entry  see  Field  8F. 

W77-04667 


W77 -04668 


SLUDGE  SETTLING  BASIN, 

Prometall  Uznach  AG.  (Switzerland).  (Assignee) 
K.Fux.  JM  . 

United  States  Patent  3,993,568.  Issued  November 
23  1976  Official  Gazette  of  the  United  States 
Patent  Office,  Vol.  952,  No.  4,  p  1732,  November, 
1976.  1  fig. 

Descriptors:  'Patents,  »Waste  water  treatment, 
•Settling  basins,  'Treatment  facilities,  'Sludge, 
Walls,  Channels,  Siphons. 

A  patent  was  issued  for  a  sludge  settling  basin.  The 
basin,  with  an  essentially  flat  floor  and  vertical 
walls,  has  a  fixed  channel  on  one  wall  and  a  roller- 
mounted  cover  for  movement  over  the  basin.  A 
siphon  tube  attached  to  the  cover  has  a 
mouthpiece,  extending  over  the  entire  basin  floor, 
constructed  to  reduce  the  cross  section  of  chan- 
nels from  the  suction  gap  to  the  upper  end  of  the 
mouthpiece.  Tube  portions  extend  up  to  the 
mouthpiece  directly  upward  from  the  adjacent 
floor  to  the  basin,  horizontally  and  transversely 
over  the  basin  slightly  above  the  maximum  liquid 
levels;  and  downward  into  the  channel.  There  is 
also  a  controllable  pump.  (Collins-FIRL) 
W77  -04669 


WASTE  WATER  PURIFICATION 
SUPER-PARAMAGNETIC  DLSPKKSKD 
EXCHANGER  IN  CONSTANT  MA( 
FIELD, 

Ya.  N.  Svyadoshch.G  P.  Alsher.and  N.Y 

Lyubman. 

Soviet  Patent  SU^197-027.  Issued  March  1 

Soviet  Inventions  Illustrated,  Vol    X,  N 

D2,  November,  1976. 

Descriptors:  •Patents,  'Ion  exchange,  *Ti 
facilities,  'Water         purification, 

water(Pollution),  Magnetic  studies,  Liquk 
•Waste  water  treatment. 
Identifiers:  Paramagnetism,  'Magnetic  fie 

A  patent  was  issued  for  a  waste  water  pui 
process  using  a  micro  dispersed  super  ] 
netic  ion  exchanger.  This  allows  an  8  to  1 
crease  in  liquid  flows.  An  example  was  | 
Eight  kilograms  of  super-paramagnetk 
exchanger  KU-2-8f  were  placed  in  a  coll 
an  electromagnetic  coil  having  a  strengi 
oersted  A  CaC12  solution  was  passed  uj 
40  specific  vols/hr  giving  a  capacity  of  I 
grams  equivalent  per  gram.  The  same  ca 
non-magnetic  ion-exchange  methods  n 
rate  of  5  specific  vols/hr.  (Collins-FIRL) 
W77-04672 


AUTOMATIC  CLARITY  CONTROL  OF  OVER- 
FLOW FROM  SEDIMENTATION  TANK-WITH 
SLUDGE  PUMP  ACTUATED  BY  PHOTO-ELEC- 
TRIC CHECK  OF  SAMPLE  LIQUID. 

French  Patent  FR  2292-505.  Issued  July  30,  1976. 
Derwent  French  Patents  Abstracts,  Vol.  X,  No. 
41 ,  p  Jl ,  November,  1976. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Pollutant  identification,  'Overflow,  'Settling 
basins,  Sludge,  Sedimentation,  Automatic  control. 

A  patent  was  issued  for  a  control  system  and 
process  to  ensure  proper  clarification  of  overflow 
of  a  sedimentation  tank.  A  sample  stream  of  liquid 
continually  passes  from  the  tank  at  a  level  below 
the  overflow  but  as  high  as  permissible  suspended 
particles,  and  falls  through  the  beam  of  a  photo- 
electric cell  detector  system.  When  particles  are 
detected,  sludge  pumps  arc  automatically  ac- 
tivated. The  sample  stream  is  from  a  pipe  which 
enters  the  liquid  through  a  side  wall  between  0.1 
and  0.2  meters  below  the  overflow.  (Collins-FIRL) 


WASTE  WATER  DENITRIFICATION-BY 
PROCESS  COMPRISING  BIOLOGICAL 

DENITRIFICATION       AND       NITRIFICATION 

STEPS.  ,  „  .       „ 

German  Patent  DS  2339-557.  Issued  September  30, 
1976.  Derwent  German  Patents  Abstracts,  Vol.  X, 
No.  41,  pD3,  November,  1976. 

Descriptors:  'Patents,  'Denitrification,  'Waste 
water  treatment,  'Biological  treatment, 
'Activated  sludge,  'Nitrification,  Nitrogen,  Waste 
water(Pollution). 

A  patent  was  issued  for  a  waste  water  denitrifica- 
tion process.  Nitrogen  removal  is  accompUshed  by 
feeding  waste  water  first  to  a  further  biological 
nitrification  stage.  The  solid-separation-stage  ac- 
tivated sludge  and  mixed  water  from  the  biological 
nitrification  stage  are  introduced  to  the  further 
denitrification  stage.  Oxygen-free  conditions 
which  allow  anaerobic  respiration  without  anaero- 
bic fermentation  are  best  for  the  two  denitrifica- 
tion stages.  Nitrogen  removal  is  highly  effective  at 
low  temperatures  and  with  feed  water  containing 
great  amounts  of  total  nitrogen.  (Collins-FIRL) 
W77-04670 

BIOLOGICAL  TREATMENT  OF  EFFLUENT 
CONTAINING  ACTIVATED  SLUDGE-IN- 
VOLVES CONTINUOUSLY  INTRODUCING  OX- 
YGEN (CONTG.  GAS)  AND  FEEDING  THE 
OU  LET  GAS  TO  A  BURNER. 
Beltan  Patent  BE-839-847.  Issued  September  22, 
1976.  Derwent  Belgian  Patents  Abstracts,  Vol.  X, 
No.  41 ,  p  Dl ,  November,  1976. 

Descriptors:  'Patents,  'Waste  water  treatment, 
♦Biological  treatment,  'Activated  sludge, 
'Treatment  facilities,  Air,  Sewage  effluents,  Ox- 
ygen. 


SETTLED  SLUDGE  REMOVAL. 

Australian  Patent  475,862.  Issued  Januai 
Official  Journal  of  Patents,  Trade  M 
Designs,  Vol.  46,  No.  32,  p  3244,  Septem 

Descriptors:  'Patents,  'Sludge  disposa 
water   treatment,    'Treatment    facilitie 
treatment,  Settling  basins,  Mechanical  e 
Equipment,  Conduits. 
Identifiers.  'Sludge  removal. 

A  patent  was  issued  for  a  mechanism 
sludge  from  the  bottom  of  settling  tank 
paratus  is  composed  of  means  to  conce 
tied  sludge  in  a  localized  area  on  the  tai 
and  conduits  from  this  area  to  a  collec 
There  are  also  controls  for  selective  oj 
these  conduits  to  control  flow  and  rang 
from  the  tank  bottom  to  the  collec 
(Collins-FIRL) 
W77-04673 


A  patent  was  issued  for  an  oxygen  based  biological 
treatment  for  effluent  that  contains  activated 
sludge.  The  process  involves  the  continuous  in- 
troduction of  air  or  an  oxygen-containing  gas  into 
the  effluent.  The  apparatus  involves  a  cylindrical 
tank  with  ejectors  that  receive  gas  through  the 
pipe.  Residual  gas  passes  through  the  outlet  into  a 
burner  Effluent  overflows  are  pumped  into  the 
ejectors  as  a  propelling  liquid.  The  overflow  used 
is  equal  to  10-30%  of  the  gas  volume.  The  oxygen 
is  stripped  from  the  gas  in  a  single  absorption 
stage.  (Collins-FIRL) 
W77-04671 


EFFLUENT    WASTE    TREATMENT 
AND  APPARATUS. 

Sphere  Inc.,  Bedford,  N.Y.  (Assignee). 
United  States  Patent  3,986,955.  Issued  < 
1976  Official  Gazette  of  the  United  St 
Office,  Vol.  951,  No.  3,  p  1155,  Octal 
fig- 
Descriptors:  'Patents,  •Treatment 
'Effluents,  'Waste  treatment,  'Equipr 
vapor,  'Waste  water  treatment,  Heat  e 

A  patent  was  issued  for  a  process  an 
for  treating  effluent  waste.  The  appara 
contained  unit  with  an  internal  water 
process  consists  of  passing  waste  eff 
collection  zone  and  various  heat  exchi 
water  vapor  from  the  heated  effluent  i 
to  heat  for  preheating  wastes  and  o 
needs.  The  solid  wastes  are  sterilized 
stored.  After  passing  through  four  hea 
the  condensed  vapor  is  passed  to  t 
water  supply.  (Collins-FIRL) 
W77-04674 

APPARATUS  AND  METHOD  FOR 
CATION  OF  WASTE  WATER, 

California  Inst,  of  Tech.,  Pasadena.  (A 
H  P  Neff,  and  J.  T.  Graham. 
United  States  Patent  3,994,803.  Issue 
30  1976.  Official  Gazette  of  the  L 
Patent  Office,  Vol.  952,  No.  5,  p  2160 
1976. 
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iptors:  'Patents,  *Waste  water  treatment 
ige  treatment,  'Biological  treatment' 
rage,  Treatment  facilities,  Equipment' 
trification.  ' 

provement  is  patented  in  an  apparatus  for 
g  sewage  with  an  aeration  zone  to  convert 
:n-containing  compounds  in  sewage  to 
s,  as  well  as  a  settling  zone  to  separate  a 
-containing  liquid  and  sludge  produced  in 
ration  zone,  and  a  filter  bed  containing 
bic  denitrifying  bacteria.  The  nitrate-con- 

hquid  is  charged  from  the  settling  zone  to 
ilter.  The  filter  bed  is  periodically 
isned,  including  forcing  clean  water  into  the 

of  the  filter  and  upwardly  through  it  to  a 
gher  than  the  surface  of  the  filter  bed.  The 
ement  makes  it  possible  to  conduct  most  of 
m  water  away  from  the  filter  by  gravity  and 
i  small  portion  of  it  above  the  bed  This 
ortion  also  contains  a  portion  of  the  colony 
ena.  The  flow  of  clean  water  is  discon- 
ifter  a  predetermined  time.  The  water  in  the 
*J  can  be  withdrawn  and  the  small  portion 
er  along  with  the  portion  of  bacteria 
I  to  flow  by  gravity  onto  the  bed,  inoculat- 
ith  the  portion  of  the  colony  of  bacteria  A 
is  included,  through  which  the  nitrate-con- 
Squid  is  conveyed  to  flush  away  the  small 
of  water  and  portion  of  the  colony  of  bac- 
nyder-FIRL) 
i76 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 


RY  FILTER  FOR  WASTE  TREAT- 
ED Patent  475,  789.  Issued  September  2 
ficial  Journal  of  Patents,  Trade  Marks  and 
Vol.  46,  No.32,  p  3227,  September,  1976. 

ors:  'Patents,  'Waste  water  treatment 
:nt  facilities,  'Tertiary  treatment' 
Liquid  wastes,  Outlets,  Flow,  Diversion, 

d  for  filtering  liquid  was  patented.  Two 
Is  are  positioned  in  outlets  in  containers 
*  of  liquid  being  filtered  is  directed 
me  filter  bed.  The  liquid  level  in  each  con- 
sensed.  When  the  liquid  level  in  the  con- 
Jlding  the  first  filter  bed  exceeds  a 
uned  value,  flow  of  liquid  being  filtered 
i  through  the  other  filter  bed.  The  flow  of 
liquid  is  transferred.  The  solid  con- 
■  particles  are  removed  from  the  first 
1  while  flow  of  liquid  is  maintained 
he  second  filter  bed.  Flow  of  liquid  is 
brough  the  first  bed  when  the  liquid  level 
itainer  holding  the  second  filter  bed  ex- 
predetermined  value.  Liquid  is  trans- 
id  contaminant  particles  are  removed 
econd  bed  while  liquid  flows  through  the 
der-FIRL) 
7 


K?     r/31"  ..W,hen  risine'  the  onanism  cap- 
tures sobds  which  remain  on  the  second  screen 

Screed  "   ^    ***   a   c°mPresion   chamber 
FIRL)         'S  COnUnuous  and  effective.  (Collins- 

W77-04678 


^.A,GE    SLU°GE    IRRADIATION    SYSTEM- 

INrLrIpG„^ECTRON  BEAM  BEFORE  MIX- 
ING GAP  BETWEEN  ENDLESS  rfitc  mov 
ING  AT  DIFFERENTIAL  SPEED  °V" 

French  Patent  FR  2291-946.  Issued  July  23    1976 

TO  7m  £FenCh KPatents  Ab^cts,  Vol.  X,  No: 
39,  p  D3,  November,  1976. 

Si?"1  .  *pa*nts,       'Sludge       treatment, 
Irradiation    'Sewage  treatment,  Bacteria,  Steri- 

Wor™  F„ertlbzers1-    Od°r.    Pathogenic    bacteria, 
Worms,  Sewage  sludge,  'Waste  treatment. 

A  patent  was  issued  for  a  sewage  sludge  irradia- 
tion system  The  sludge  is  sterilized  by  radiation 
just  ahead  of  the  gap  between  two  endless  belt 
conveyors,  moving  at  different  speeds.  The  ir- 
radiated layers  are  mixed  with  less  affected  lower 
layers  in  the  gap.  The  process  pasteurizes  sewage 
sludge  before  its  use  as  manure  and  there  is  no 
order  problem.  There  is  no  need  for  an  additional 
paddle  mixer  This  process  kills  all  bacteria 
worms,  and  pathogens.  (CoUins-FIRL) 
W77-04679 


pump  for  continual  sludge  circulation,  an  aerator 
which  discharges  above  the  sludge  level  and  a 
means  for  controlling  sludge  additions  by  the  aera- 
tor. There  is  also  a  supernatant  overflow 
mechanism  and  a  means  for  periodically  removing 
digester  sludge.  (CoUins-FIRL)  B 

W77 -04681 


ROTARY  DRUM  EVAPORATIVE  DRYER 
ESPECIALLY  FOR  SEWAGE  SLUDGE  CON- 
TROLS DRYING  FILM  THICKNESS  BY  An 
JUSTING  INCLINATION  OF  DRUM  AX'S 

Netherlands  Patent  NL  7603-913,  Issued 
November  1,  1976.  Derwent  Netherlands  Patents 
Report,  Vol.  X,  No.  46,  p  D5,  December,  1976. 

Descriptors:  'Patents,  'Sludge  treatment,  Solid 
wastes,  Evaporation,  'Drying,  Overflow,  Treat- 

SydrZr  W3ter  trCatment-  Wastes- 
Identifiers:  'Dryers(Sludge). 

A  patent  was  issued  for  a  rotary  sewage  sludge 
dryer  Sludge  is  applied  to  the  inside  circum- 
ferential wall  and  evaporated  by  a  heater  inside  the 
drum.  A  means  is  provided  for  removing  dried 
residue.  The  hollow  interior  is  tapered  concically 
on  a  longitudinal  axis  and  is  open  at  the  large  end 
I  he  drum  should  be  mounted  on  a  privot  in  order 
to  adjust  it  axis  to  the  horizontal.  Wet  sludge  is  fed 
into  the  drum  via  the  large  end  at  the  bottom  of  its 
circumference.  Film  thickness  is  adjusted  by  tilt- 
ing to  make  surplus  sludge  flow  back  to  overflow 
the  mouth  of  the  drum.  (CoUins-FIRL) 
W77-04680 


AM Tl*l?JLVDGE  TREATMENT-PASSING 
ALL  SEWAGE  BY  FORCE  PUMP  THROUGH 
ATMOSPHERIC  AIR  ENTRAINING  ENJEC 
TORS  INTO  ACTIVATION  TANK 

Belgian  Patent  BE  843-613.  Issued  October  18 
1976^  Derwent  Belgian  Patents  Abstracts,  Vol  X 
No.  46,  p  D2,  December,  1976. 

Descriptors:       'Patents,       'Sludge       treatment, 
Activated  sludge,  Oxygen,  Pumps,  Sewage  efi 
fluents,  Hydraulic  machinery,  Water  purification 
'Waste  water  treatment,  Closed  conduits. 

A  patent  was  issued  for  an  activated  sludge  treat- 
ment process  which  ensures  the  introduction  of 
maximum  required  oxygen  into  the  activatd 
sludge-effluent  mixture  without  air  compressors 
ine  hquid-sludge  mixture  is  circulated  in  a  closed 
circuit  channel,  pressurized  by  a  pump  and  passed 
through  at  least  one  injector  with  an  inlet  exposed 
to  the  atmosphere.  Air  is  introduced  to  the  liquid 
by  a  downward  sloping  jet  and  caused  to  circulate 
around  the  closed  circuit.  The  effluent  to  be  pu- 
^i?d.nH^liVered  l°  the  Channel  on'y  bV  the  Pimp 
W77  MM?  '  ^  "'  'nJeCt°rS  <CoIlins-FIRL) 


STIRRING  APPARATUS  FOR  WASTE  WATFR 
PURIFICATION  -  BY  INJECTION  OF  GAS  IN 
BIOLOGICAL  TREATMENT  TANK 

Belgian  Patent  BE  843-751.  Issued  November  3 
1976^  Derwent  Belgian  Patents  Abstracts,  Vol.  x' 
No.  47,  p  D2-3,  January,  1977. 

Descriptors:  'Patents,  'Waste  water  treatment 
Biological  treatment,  Sludge,  Oxygen  'Water 
purification,  Sludge  treatment,  Sewage  treatment 
Air  circulation,  Gases,  Aeration,  Oxidation  Su- 
persaturation. 


TYPE       SEWAGE        DIGESTION 


NG  APPARATUS  FOR  REMOVAL  OF 
FROM  SEWAGE  WITH  ROTATING 
,  AND       VERTICAL       LIFT       FOR 

Is  Patent  NL  7604-312.  Issued  October 
^ent  Netherlands  Patents  Report 
46,  p  D6,  December,  1976. 

s:  'Patents,  'Filtration,  'Sewage  treat- 
ste  water  treatment,  Sewage  effluents 
techniques,  Suspended  solids,  Waste 
>creens,  Solid  wastes. 

as  issued  for  an  apparatus  to  remove 
1  sewage  flow  or  other  liquids.  Solids 
on  the  face  of  a  cylindrical  screen  with 
'«  placed  in  the  liquid  flow.  Th?  screen 
< l  or  rotated  by  a  motor.  At  its  side 
wer  screen,  composed  of  vertical  rods 
above  the  level  of  fluid  flowing 
device.  A  lifting  mechanism  related  to 
screen  is  moved  up  and  down  by  a 


AEROBIC 
SYSTEM, 

J.  E.  Prince,  F.  E.  Terry,  and  W.  H.  Mullins. 

H ''I    nff^r  3'"7,437-  IsSUed  Member 
t.  ,     ?7^„°ff,cial  Gazette  of  the  United  States 

f9a76nl  fig       '  V°'-  953'  N°-  2>  P  7'8'  December! 

Descriptors:       'Patents,      'Sewage      treatment, 
Aerobic    treatment,    'Waste    water    treatment 
Pumps,    Filters^    Filtration,     Sludge    treatment,' 
Digestion,  Overflow. 

Identifiers:  Supernatant,  'Aerobic  sewage 
digestion.  6 

A  patent  was  issued  for  an  aerobic  sewage 
disgestion  system.  The  system  is  composed  of  a 
primary  state  which  receives  sewage  from  a 
screened  headworks  into  a  primary  clarifier  After 
settling  to  the  bottom  of  the  clarifier,  sludge  is  ear- 
ned to  a  sludge  digester.  A  secondary  stage  in- 
volves a  filter  which  receives  overflow  from  the 
primary  clarifier  which  is  then  passed  to  another 
clarifier  for  additional  treatment  and  discharge  of 
separated  liquids.  The  sludge  digester  contains  a 


A  patent  was  issuded  for  a  stirring  device  to  be 
used  in  waste  water  purification.  The  device  con- 
sists of  a  central  cyclindrical  body  with  a  cone- 
shaped  extension  capped  by  an  ovoid  element  that 
has  an  inlet  from  the  biological  tank  to  the  device 
the  circular  unit  admits  atmospheric  air.  The  bodv 
extends  downward  by  the  conical  part  and  a  pad- 
dle-wheel   dnven  by  the  shaft,  is  mounted  in  the 
lower  body.  When  immersed  in  a  treatment  tank 
with  a  biological  bed,  the  vortex  is  produced  and 
the  water  drawn  in  tends  to  stick  to  the  walls  of 
element  and  absorb  much  of  the  oxygen  in  the  air 
entenng  through  the  inlet.  The  water  moves  down 
the  walls  and  joins  the  vortex.  Supersaturation  of 
the  water  with  air  creates  a  great  degree  of  expan- 
sion at  a  certain  tank  level,  resulting  in  intense  ris- 
ing currents  which  bring  the  sludge  into  suspen- 
sion   This  promotes  excellent  oxygen  circulation 
in  the  mass  which  provides  excellent  conditions 
tor  the  biological  elements.  (CoUins-FIRL) 
W77-04683  ' 


PRIMARY  SURVEY  OF  THE  INVENTORIES  OF 
RURAL  PUBLIC  UTILITIES  (PREMIER  APER 

PUBUCSLREUSRAUX)NTAIRE  DM  EQ™MENTS 

C.  Basalo. 

ItCl£te  Ci  Sciences  Municipales-L'  Eau,  No. 
8-y:  J63-368,  August-September,  1976. 

Descriptors:    'Waste  water  treatment,    'Sewaee 
treatment,     'Sewerage,     'Treatment     facilities 
Rural  areas,   'Public   utilities,   Sewers,   Human 
population.  '   "mll'ul 

Identifiers:  'France. 


?! 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D— Waste  Treatment  Processes 


The  inventory  of  rural  public  utilities  in  France 
shows  that  sewer  systems  are  now  serving  32%  of 
the  population  compared  to  23%  in  1971  and  that 
the  adjustion  of  purification  plants  has  risen  from 
12%  (in  1971)  to  22%.  An  estimated  8  billion  francs 
will  be  spent  to  add  to  the  sewer  system  and  2  bil- 
lion to  expand  purification  facilities.  It  is  estimated 
that  the  immediate  needs  of  ghe  growing  commu- 
nities will  be  met  within  10  years.  The  capacity  for 
rural  sewage  treatment  has  recently  risen  from 
that  for  4,180,000  inhabitants  to  9,500,000.  At 
present,  out  of  28,000,000  inhabitants  who  could 
be  served  by  communal  facilities,  only  19,500,000 
are  so  served.  (Waltner-FIRL) 
W77-04684 


BIOLOGICAL  PURIFICATION  OF  URBAN 
WASTEWATERS  BY  MEANS  OF  ROTATING 
BIOLOGICAL  DISKS  (EPURATION 

BIOLOGIQUE  DES  EAUX  USEES  URBAINES 
AU  MOYEN  DE  DISQUES  BIOLOGIQUES 
TOURNANTS), 

B.  H.  Tan,  M.  Giffard,  and  G.  Martin. 
Techniques  et  Sciences  Municipales-L'Eau,  No. 
6:281-284,  June,  1976. 

Descriptors:  *Waste  water  treatment,  *Biological 

treatment,  *PoUutant  identification,  *Biochemical 

oxygen    demand,     *Chemical    oxygen    demand, 

Treatment  faculties,  Water  purification,   Cities, 

Municipal  water,  Municipal  wastes. 

Identifiers:         'Rotating         biological         discs, 

'France(Rennes). 

For  six  months,  the  municipal  waste  waters  of 
Rennes  were  fed  into  a  pilot  biological  purification 
plant  consisting  of  two  drums,  each  with  eleven 
rotating  biological  polystyrene  disks.  The  total 
functional  surface  of  the  disks  was  130  sq  m  and 
the  total  immersed  surface  56  sq  m.  The  rotating 
speed  was  2  rpm  and  total  volume  690  liters.  Eight 
flow  rates  were  tested.  Charted  results  show  that 
BOD,  COD,  and  N-NH4+  can  be  effectively 
reduced  by  this  process.  About  50%  nitrification 
can  be  achieved  in  2  hours  whole  time  with  a  load 
of  25,000  sq  m/cu  m/min.  The  BOD5  load  per  liter 
of  growth  on  the  disks  is  7.2  g  compared  to  7.7  g  in 
conventional  bacterial  beds.  The  advantages  of 
rotating  biological  disks  are  a  predictable  yield,  a 
good  tolerance  to  toxic  substances,  easy  main- 
tenance, and  a  short  whole  time.  (Waltner-FIRL) 
W77-04685 

TECHNICAL  ASSISTANCE  FOR  OPERATORS 
OF  PURIFICATION  PLANTS  IN  THE  SEINE- 
NORMANDIE  BASIN  (ASSISTANCE 

TECHNIQUE    AUX   EXPLOITANTS   DES    STA- 
TIONS    D'EPURATIONS     DANS     LE     BASSIN 
SEINE-NORMANDIE), 
R.  Pinoit. 

Techniques  et  Sciences  Municipales-L'Eau,  No. 
8-9:363-368,  August-September,  1976. 

Descriptors:  'Waste  water  treatment,  'Treatment 

facilities,      'Operations,      'Water     purification, 

'Personnel,  Industries,  Training,  Operation  and 

maintenance. 

Identifiers:  Normandy,  *France(Seine-Normandy 

basin). 

Free  technical  assistance  to  purification  plants  in 
communities  and  industries  have  been  available  in 
lower  Normandy  since  1971.  Technicians  visit  a 
plant  four  times  a  year  to  check,  correct,  and  im- 
prove the  facility.  Two  days  sessions  are  held  for 
plant  operators  to  teach  them  more  about  the 
plant  they  arc  also  made  to  participate  in  practical 
demonstrations  and  tests.  This  technical 
assistance  system  has  aroused  more  interest  in 
operators  for  their  jobs  and  has  improved  overall 
functioning  of  the  plant  by  approximately  10%. 
(Waltner-FIRL) 
W77^M686 


DEVELOPMENTS     AT     WATER     RESEARCH 
CENTRE. 

Process  Biochemistry,  Vol.   11,  No.  9,  p  24-25, 
September,  1976. 

Descriptors.  'Waste  water  treatment,  'Sewage 
treatment,  'Biological  treatment,  'Treatment 
facilities,  'Research  and  development,  Research 
facilities,  Projects,  Laboratories,  Investigations. 
Identifiers:  'Water  Research  Centre(Stevenage- 
EngUK). 

Several  projects  viewed  at  an  open-house  of  the 
Stevenage  Laboratory  of  the  Water  Research  Cen- 
tre were  discussed.  Investigations  suggested  the 
use  of  flotation  as  an  alternative  to  conventional 
upflow  clarification  of  potable  water,  a  sedimenta- 
tion alternative,  and  a  clarifier  of  sewage  effluent 
and  sludge  thickener.  Methods  of  improving  over- 
loaded sewage  treatment  facilities  were  also 
discussed.  These  included  the  adoption  of  alternat- 
ing double  filtration  or  effluent  recirculation,  the 
use  of  plastics,  and  proposals  for  upgrading  the 
performance  of  biological  filtration  plants.  Oxygen 
injection  in  rising-main  sewers  was  also  studied. 
There  were  continuing  investigations  of  sludge 
treatment.  The  use  of  polyelectrolyte  dosing  and 
slow  stirring  to  thicken  alum  sludge  and  the 
disposaal  of  waterworks  sludge  to  sewers  were 
under  investigation.  The  Centre  also  undertook  the 
study  of  means  for  co-ordinating  analytical  data 
for  determining  and  maintaining  water  quality 
standards.  (Collins-FIRL) 
W77 -04688 

DIFFUSION    COEFFICIENT    OF    OXYGEN    IN 
MICROBIAL  AGGREGATES, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Chemical  Engineering. 

K.F.Ngian,  and  S.H.Lin. 

Biotechnology  and  Bioengineenng,  Vol.  18,  No. 

11    p  1623-1627,  November,  1976.  3  fig,  1  tab,  11 

ref. 

Descriptors:  'Waste  treatment,  'Biological  treat- 
ment, 'Aerobic  treatment,  'Oxygen,  'Transfer, 
Microorganisms,  Diffusion,  Kinetics. 
Identifiers:  Oxygen  transfer,  Fick's  Law, 
Michaelis-Menten  equation,  Lineweaver-Burke 
plot. 


Water  and  Wastes  Engineering,  Vol  13,  1 
22-25,  December,  1976.  1  fig,  3  tab. 

Descriptors:  'Waste  water  treatment,  ' 
treatment,  'Sewage  effluents,  'Recyclii 
planning,  Irrigation  systems,  Watershed 
ment.  Algal  control,  Chlorination,  Ozon 
Phosphorus,  Texas. 

Innovations  in  the  water  treatment  i; 
Woodlands,  Texas  were  presented  and  d 
As  a  HUD  new  community  project,  th 
was  desinged  after  extensive  ecologies 
vironmental  planning.  Treated  waste  wat 
recycled  into  a  lake  which  will  serve  as 
tional  facilty  and  a  reservoir  for  irrigi 
domestic  waters.  Thus,  a  high  quality  ( 
required.  The  system  consists  of  foul 
stages,  activated  sludge,  lime  precipitat 
sure  filtration,  and  parallel  ozonation  and 
tion  facilities.  Sludge  treatment  is  hand 
aerobic  digester,  thickener,  and  vacu 
Construction  is  in  four  stages  with  com 
the  mid-1980's.  The  system  is  designed  t 
population  of  150,000.  Lime  precipitati< 
to  remove  phosphorus  in  order  to  previ 
sive  algae  growth.  Ozone  was  used  I 
chlorine  levels  and  for  disinfection.  Tl 
provided  with  an  emergency  power 
(Collins-FIRL) 
W77-04690 


The  question  of  oxygen  transfer  in  microbial  ag- 
gregates is  of  interest  for  biological  waste  treat- 
ment and  aerobic  fermentation  processes.  If  ox- 
ygen is  transferred  within  microbial  aggregates  by 
diffusion,  as  it  is  assumed,  the  transfer  can  be 
described  by  Fick's  law.  Various  experimental  ap- 
proaches to  determine  the  diffusion  coefficients 
have  been  tried;  they  all  indicate  that  the  diffusion 
coefficient  of  oxygen  in  the  microbial  aggregates  is 
less   than  that  in   water.   A  convenient  method 
recently   proposed   for  evaluating   the   diffusion 
coefficient  assumed  that  oxygen  uptake  by  the  pel- 
lets can  be  described  by  a  Michaelis-Menten  type 
equation,  according  to  which  initial  oxygen  con- 
centration can  be  plotted  against  the  half -life  of 
oxygen  concentration  to  yield  the  desired  coeffi- 
cients. However,  this  equation  is  only  valid  in  the 
absence    of    mass    transfer   resistance,    and   the 
presence  of  this  factor  has  been  detected    espe- 
cially at  low  growth  medium  agitation  speeds.  The 
kinetic  parameters  can  be  evaluated  directly  from 
the    oxygen    uptake    and    concentration    with    a 
Lineweaver-Burke  plot  and  can  then  be  used  to 
determine  the  diffusion  coefficient.  The  agitation 
speed  should  be  kept  as  low  as  possible  and  small 
pellets  used  to  minimize  pellet  break-up  effects.  A 
diffusion  coefficient  ratio  (diffusion  in  pellet  com- 
pared to  diffusion  in  water)  of  0.525  was  obtained. 
Thus,  the  method  of  Miura  et  al  was  sound,  and 
can  be  useful  if  the  proper  experimental  conditions 
are  selected.  (Collins-FIRL) 
W77-04689 


AWT  AT  WOODLANDS,  TEXAS, 

Houston  Univ.,  Tex.  Dept.  of  Civil  Engineering. 
J  V  Matson.W.  A.  Callegari,  and  M.R.Hassan. 


SODIUM        BICARBONATE        AIDS 
SWITCHOVER, 

Water  and  Wastes  Engineering,  Vol.  13 
17,  December,  1976. 

Descriptors:  'Waste  water  treatment,  I 
•Sewage  treatment,  'Digestion  tanks,  I 
Sludge  digestion,  Methane,  Sodium  a 
New  Jersey,  Treatment  facilities. 
Identifiers:  'Sodium  bicarbonate. 

Sodium  bicarbonate  was  used  to  soh 
souring  problems  in  a  New  Jersey  se' 
ment  plant  during  a  changeover  from 
secondary  treatment.  Problems  occu 
plant  capacity  was  doubled  and  the  nen 
system  added  to  meet  new  demands 
stanards.  Alkalnity  washout  resultet 
adequately  thickened  sludge  and  a  12  f 
blanket  formed  and  disabled  some  dige 
Production  of  methane  gas,  used  for  di 
perature  regulation,  was  reduced  fi 
(winter)  and  40,000  (summer)  cu  ft/day 
465  cu  ft/day.  This  caused  the  use  of  n 
sive  natural  gas.  The  addition  of  one  t< 
dred  pound  bags  of  sodium  bicarbona 
two  months  countered  these  problems 
increased  from  under  2000  milligrams 
pH  of  5.4  to  4000  milligrams/liter  with 
With  this  stabilization,  methane  prod 
as  high  as  49,000  cut  ft/day  and  the  us 
gas  was  reduced  by  98%.  (Collins-FIRl 
W77-04691 


KEEPING  UP  WITH  SLUDGE  AT  Wl 

W.J.  Storck. 

Water  and  Wastes  Engineering,  Vol.  1 

35-37,  December,  1976. 

Descriptors:  'Sludge  treatment,  'Slu< 
Economics,  'Anaerobic  digestion, 
Drying,     Incineration,     Social     asp 
aspects.     Political    aspects,    Techm 
ferences,  Waste  water  treatment,  * 

ment.  •       o,    A      T 

Identifiers:  Basic  Extractive  Sludge  I 

A  review  of  issues  discussed  at  the 
tion  Control  Federation  annual  cor 
presented.  Sludge  treatment  and  dn 
variety  of  related  topics  were  treate 
involved  in  various  projects.  One  c 
the  economics  of  energy  use  and 
sludge  dispoal  was  concerned  with  th' 
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it  sludge  handing  and  disposal  methods  on 
consumption  and  total  plant  capital  and 
tig  costs.  It  was  concluded  that  incincera- 
U  continue  to  be  economically  viable,  but 
ffective  heat  recovery  will  be  necessary 
r    discussion     indicated     that    anaerobic 
n  is  again  becoming  popular  because  it  is 
ical  and   technical   advances   can   easily 
more     stable     systems.     A     dewatering 
cy  was  suggested  in  the  use  of  a  combined 
ine  and  dryer  energy  sharing  proposal.  The 
Extractive    Sludge    Treatment    (B.E  S  T  ) 
was  evaluated.  It  dewaters  and  dries  many 
f  inorganic  and  organic  sludge  to  produce 
',  pathogen-free  solids,  clear  sterile  water 
scovers  greases  and  oils.  Various  land  ap- 
is of  wastes  were  considered  for  treating 
ater.  Finally,  the  effects  of  various  legal, 
id  political  considerations  on  the  develop- 
if    treatment     systems     was     discussed 
FIRL) 
,92 


WATER   TREATMENT    BY    HEATED 
WG  BIOLOGICAL  DISCS, 

i  Illinois  Univ.  at  Carbondale.  Dept.  of 
and  Environmental  Engineering, 
nsner,  C.  B.  Muchmore,  R.  A.  Gilmore 
.  Qazi. 

ology  and  Bioengineering,  Vol.  18,  No 
15-1621,  November,  1976.  3  fig,  3  tab,  11 

Jrs:  'Waste  water  treatment,  'Biological 
t,  'Sewage  treatment,  'Sewerage 
:nt  facilities,  Microbial  degradation' 
ical  oxygen  demand,  Chemical  oxygen 

s:  Mesophilic  organisms,  Thermophilc 
s,  'Biological  discs. 

lions  were  performed  to  find  means  of 
5  the  performance  of  rotating  biological 
le  treatment  of  waste  water.  Treatment  in 
:rformed  at  68  F  where  mesophilic  organ- 
ibolize  wastes.  Studies  have  shown  that 
at  temperatures  about  131  F,  where  ther- 
organisms  with  a  higher  metabolic  rate 
ate,  is  more  efficient.  In  this  study,  two 
use  systems  were  used;  one  was  heated 
her  maintained  at  68  F.  Actural  domestic 
as  used  in  the  experiment.  Results  in- 
at,  at  86  and  131  F,  COD  and  BOD 
"as  much  higher  than  with  the  68  F 
t  131  F,  BOD  and  COD  removal  of  86 
respectively,  was  achieved.  Biological 
i  the  discs  was  instrumental  in  degradine 
olhns-FIRL) 
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KEEP  AN  OLD  PLANT  RUNNING 

Sewage  Works,  Vol.  123,  No.  12  n  71 
,  1976.  '         ' 

■s:  'Anaerobic  digestion,  'Sludge  treat- 
vaste     water     treatment,      Digestion 
i  facilities,  Sodium  compounds,  Bicar- 
•ydrogen  ion  concentration,  Methane 
perature,  Alkalinity,  New  York. 

Digester  souring,  Tonawanda(NY) 
arbonate. 

\  souring  cycle  in  the  anaerobic  sludge 
»s  recently  broken  at  the  Tonawanda 
,  sewage  treatment  plant.  A  sodium 
'  teatment  consisting  of  a  500 
k*p™6  d°sage  and  the  use  of  a  com- 

NaHC03  and  soda  ash  or  continued 
arbonate  dosing  on  a  year-round  basis 
mental  in  discontinuing  the  souring.  A 
m  7  has  been  maintained.  A  drop  in 
'eduction  was  the  first  indication  of 

caused  increased  acid  formation  and  a 
i     Ine   effect   snowballed    until   PH 

or  lower  where  methane  formation  is 

io  a  plant  where  methane  gas  fuels  the 


digester  this  was  a  major  problem.  The  poor  solu- 

brbty  of  hme  and  the  lengthy  period  it  took  to  raise 

pH,  as  well  as  a  stabilization  problem  made  it  a 

poor  solution.  It  was  estimated  that  15  tons  of 

sodium  bicarbonate  are  used  yearly.  Temperature 

drops  do  not  affect  bicarbonate  and  it  performs 

Z^llZ  hme  Was  poor  (Collins-FIRL) 
W  /  /-04694 


RYoISffi1  °F  MULTISTAGE  SECONDA- 

Seelye,    Stevenson,    Value,    and    Knecht,    New 

York. 

C.  R.  Lee,  L.  T.  Fan,  and  T.  Takamatsu. 

Journal  Water  Pollution  Control  Federation    Vol 

48  No.  11,  p  2578-2589,  November,  1976  13'fie   1 

tab,  32  ref,  1  append.  e' 

Descriptors:  'Waste  water  treatment,  Analytical 
techniques,  'Treatment  facilities,  'Optimization 
Model  studies  Sewage  treatment,  Efficiencies' 
Simulation  an^lv.  5.  ' 

Identifiers:  'Clangers. 

Modeling,  simulation,  and  optimization  of  the 
removal  efficiency  of  the  secondary  clarifier  were 
undertaken.  Investigations  were  aimed  at  the 
determination  of  optimal  operating  conditions 
geometry,  and  allocation  of  the  compartment 
volumes.  Results  showed  that  the  multistage 
system  was  more  efficient  and  produced  a  more 
stable  effluent.  Volume  or  detention  time  are  not 
major  considerations,  if  there  is  no  scouring  of 
removal  efficiency  in  either  clarifier  type.  (Collins- 

W77-04695 


A  5.7  mgd  phosphate  removal  facility  is  being  built 
by  the  City  of  Glendale,  California,  to  process  ef- 
tluent  from  a  new  water  reclamation  plant  for  use 
as  cooling  tower  makeup  water  for  its  power  plant 
It  involves  a  physical-chemical  phosphate 
stripping  process  which  upgrades  incoming  fil- 
tered secondary  effluent  through  the  addition  of 
alum  or  sodium  aluminate,  flocculation,  precipita- 
tion of  aluminum  phosphates,  and  final  filtration  in 
a  du*'  eranu'ar  media  fUter-  Polymers  will  be 
added  for  aiding  flocculation  and  chlorine  added  to 
inhibit  slime  growth.  Plant  equipment  includes 
solids  contact  clarifier,  chemical  feed  systems 
dual  media  filter,  spent  backwash  holding  reser- 
voir, a  pumped  distribution  system,  and  an  auto- 
matic control  system.  Automatic  operation  is  a 
feature  of  this  project.  (Collins-FIRL) 
W77-04697 


IN 


MANY    DESIGN    PROBLEMS   OVERCOME 
STATEN  ISLAND  PLANT, 

Pirnie  (Malcolm),  Inc.,  White  Plains   N  Y 
R.D.Mitchell.  '     ' 

Water  and  Wastes  Engineering,  Vol.  13   No   12  n 
57-59,  68,  December,  1976.  1  fig,  1  tab. 

Descriptors:    'Activated    sludge,    'Design,    New 
York,    'Aeration,    'Sewage    treatment,    'Waste 
water  treatment,  'Treatment  facilities,  Air  Regu- 
lations. '       B 
Identifiers:  Port  Richmond(NY). 

Various  problems  received  unusual  solutions  in 
the  upgrading  of  the  Port  Richmond,  New  York 
City,  waste  water  treatment  plant.  The  original  ex- 
tension  plan   provided   for  a   modified   aeration 
process  without  primary  settling.  With  changes  in 
federal  regulations,  alteration  to  a  step  aeration  ac- 
tivated sludge  process  was  necessary.  It  was  also 
necessary  to  provide  continued  operation  of  the 
primary  plant  until  the  new  one  was  ready   Addi- 
tional problems   included   laying  lines   under  an 
eevated    railway.    Criteria   for   design   included- 
plan?  operation  with  step  aeration  and  provisions 
tor  use  of  activated  aeration,  aeration  by  fine-bub- 
ble   diffused    air,    covered    liquid    surfaces     grit 
removal  with  sludge  in  primary  settling  tank's  and 
separation   from    sludge   by   cyclone   separators 
hauling  of  screenings  to  disposal  areas,  and  that 
sludge  be  digested  and  barged  to  sea.  The  plant 
features  a  hypochlorite  disinfection  system  and 
the  use  of  gas  produced  in  boilers  to  provide  space 
heating  and  sludge  heating.  (Collins-FIRL) 
W77-04696 


SEWAGE  TO  AID  CITY  POWER  PLANT. 

The  American  City  and  County,  Vol  91    No   12  n 
25,  December,  1976.  ' 

Descriptors:  'Water  reuse,  'Sewage  treatment 
'Sewage  effluents,  'Waste  water  treatment  Fil- 
tration, Chlonnation,  Electric  powerplants  Auto- 
matic control,  Cooling  water,  California 
Recycling,  Phosphorus. 

Identifiers:    'Phosphate   removal,   Cooling  tower 
make-up  water,  Glendale(Calif). 


WHITHER  VILLAGE  SEWAGE 

J.  Pullin. 

Surveyor,  Vol.  148,  No.  4407,  p  9-11,  November, 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  'Sewerage,  'Sewage  disposal,  'Sewage 
treatment,      Economics,      Pipes,      Rural     area 

I  reatment  facilities,  Regional  analysis 
Identifiers:  'Regional  treatment  plants,  England. 

The  problem  of  handling  sewage  in  rural  England 
is  approached  from  two  viewpoints.  These  involve 
using  either  regionalized  sewage  treatment  facili- 
ties   or    individual    community    plants.     On    an 
economic   basis,   costs   varied   from   404   to   788 
FOU,ndnoPer  Pr°Perty  for  a  regional  system  and  375 
to   1,498  pounds  per  property  for  a  community 
system.    Financing   procedures   and    sources   are 
being  re-evaluated.  Future  trends  point  towards 
larger  regionalized  schemes.  On  the  basis  of  size 
regional  plants  have  several  advantages:  full-time 
attendants  to  quickly  detect  malfunctions    elec- 
tronic monitoring  that  is  too  expensive  for  s'maUer 
plants,  designed-in  flexibility  in  larger  plants,  and 
minimalization    of   natural   diurnal    variations   in 
flow    Disadvantages  include  the  problem  of  bac- 
terial slime  build-up  on  pipes  in  a  longer  pipeline 
tor  regional  systems  and  the  fact  that  additions  to 
either  system  would  cost  about  the  same.  Exam- 
ples were  given  of  various  rural  systems,  some  of 
which  use  activated   sludge  processes,   even   in 
small  plants.  It  was  concluded  that  there  is  no  one 
plan  which  could  be  recommended  for  all  rural 
areas.  (Collins-FIRL) 
W77-04698 


EFFLUENT  AND  WATER  TREATMENT  THE 
ECONOMICS  OF  LIME  DOSING  AND  IN- 
HOUSE  WASTE  TREATMENT 

fraT'i  V°'-  148'  No-  440?.  P  7-  November, 
1976.  1  tab. 

Descriptors:  'Waste  water  treatment,  'Industrial 
wastes,  'Lime,  'Activated  sludge,  Capital  costs 
Operating    costs,    Sedimentation,    Waste    water 
disposal,  Water  reuse. 
Identifiers:  Industrial  in-house  treatment. 

Data  from  experimental  plants  at  Stevenage  and 
Colesnill,  England,  were  used  to  evaluate  the 
economics  of  lime  in  waste  treatment  and  industri- 
al in-house  waste  treatment  was  discussed  Costs 
were  evaluated  for  the  treatment  of  a  flow  of 
45,000  cu  m/day  in  plants  using  conventional  treat- 
ment and  those  using  different  quantities  of  lime 
Results  showed  that  substantial  savings  were 
achieved  in  capital  and  operating  costs  when  lime 
was  used  in  activated  sludge  treatment.  High  costs 
for  lime  and  sludge  dewatering  or  disposal  out- 
weighed savings  with  high-dosage  lime  treatment 
Plants  using  hme  doses  of  25,  50,  100,  and  200  mil- 
ligrams/liter had  lower  costs  than  conventional 
treatment  plants  with  filter  presses  operating  at  29 
cycles/week.  With  14  cycles/week  or  sludge 
disposal  to  land,  all  but  the  100  milligrams/liter 
dose  were  cheaper  than  conventional  treatment 
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Group  5D— Waste  Treatment  Processes 

and  disposal.  Lime  use  with  systems  where  prima- 
ry sedimentation  is  the  only  treatment  appear  to 
provide  the  greatest  advantages.  With  in-house 
waste  treatment,  increasing  costs  and  effluents  to 
be  disposed  suggest  that  reducing  the  amount  of 
waste  water  needing  treatment  should  be  a  prima- 
ry objective.  Options  available  to  companies  in- 
clude- having  some  or  all  effluent  treated  at  local 
sewage  facilities;  minimizing  waste  by  changing 
processes,  reclamation  of  wastes  and  reuse  of 
water  or  waste  materials;  separating  sohds  or 
highly  contaminated  wastes  from  main  waste 
stream-  and  pretreating  waste  partially  or  to  a  stan- 
dard acceptable  for  river  discharge.  (Colhns- 
FIRL) 
W77  -04699 

SLUDGE  BULKING  CONTROL  WITH  BICAR- 
BONATES, 

Water  Pollution  Control  Facility,  Cohasset,  Mass. 

M.Salvador. 

Public  Works,  Vol.  108,  No.  1 ,  p  65,  January,  1977. 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge  "Treatment  facilities,  'Sludge  treatment, 
'Sodium  compounds,  Aeration,  Settling  basins, 
Biochemical  oxygen  demand. 
Identifiers:  Alum,  *  Sodium  bicarbonate,  Sludge 
bulking  control. 

Alum  treatment  was  replaced  by  sodium  bicar- 
bonate as  a  cure  for  sludge  bulking  in  a  Cohasset, 
Massachusetts,  activated  sludge  waste  water  treat- 
ment facility.  The  use  of  alum  temporarily  cured 
the  problem  but  caused  a  pH  drop  from  6.9  to  5  _0. 
Attempts   at  control  by   lime   and   caustic   soda 
created  problems   with   stabilization.   Alum   was 
discontinued  to  allow  a  return  to  equilibrium  and 
sodium  bicarbonate  was  added,  at  a  dosage  of  10 
lbs/day    to  the  aeration  tank,  settling  basins,  and 
chlorine  contact  chamber.  Within  four  weeks   the 
pH  of  these  components  increased  from  6.5-6.8  to 
stability  at  about  7.0  with  an  alkalinity  of  250  milli- 
grams/liter. Bulking  stopped,  while  BOD,  and  set- 
tleable  and  suspended  sohds  removals  mcreased. 
The    suspended    solids   content   of   the   effluent 
decreased  from  a  high  of  257  milligrams/liter  to  an 
average  of  25  milligram s/hter  and  BOD  removals 
increased  from  65%  to  90%.  Sodium  bicarbonate 
one  grain  per  gallon,  is  still  added  for  pH  control. 
Dosage  is  doubled  at  a  pH  of  5.8  or  lower.  (Colhns- 
FIRL) 
W77-04700 

SOLVING  AN  INTERIM  PROBLEM  OF  TREAT- 
MENT  PLANT  OVERLOAD, 

Santa  Barbara  Dept.  of  Public  Works,  Calif .  Water 

Resources  Div. 

M  P.  Hopkins,  and  D.Burstein. 

Public  Works,  Vol.  108,  No.  1,  p  62-63,  January, 

1977.  1  tab. 

Descriptors:  California,  'Effluents,  'Waste  water 
treatment,  'Hydraulics,  'Sludge  digestion,  Pipes, 
Sludge  disposal,  'Treatment  faculties. 
Identifiers:  Santa  Barbara(Calif). 

A  'problem-solution'  approach  was  used  to  deter- 
mine necessary  changes  for  upgrading  Santa  Bar- 
bara California,  waste  water  treatment  facilities. 
Additional  concerns  included  the  prohibition  of 
ocean  disposal  of  sludge,  stricter  effluent  limits 
for  scttleable  and  suspended  solids,  inability  of 
handling  more  than  8  mgd  flows,  and  the  poor  con- 
dition of  the  submarine  outfall.  Hydraulic  over- 
loading was  controUed  by  five  corrective  mea- 
sures. A  Barminutor  was  used  in  a  bypass  channel 
to  increase  comminuting  capicity  during  high 
flows.  Manually  cleaned  bar  racks  were  used  to 
prevent  large  objects  from  entering  comminuting 
facilities.  Influent  pumps  were  overhauled  for  in- 
creased capacity  and  efficiency.  A  portable  pump 
was  installed  to  aid  influent  pumps  during  heavy 
flows.  Twenty  and  twenty-four  inch  pipes  were 
used  to  connect  darificr  effluent  throughs  and  the 
effluent   structure    was   raised   to   accommodate 


peak  flow  heads.  Clarifier  performance  was  un- 
proved by  installing  new  baffle  systems  for  basin 
influent  and  effluent,  installing  new  effluent  weirs 
in  the  clarifiers,  regrouting  each  basin  bottom,  in- 
stalling new  scum  scrapers,  and  adding  polymer 
feed  systems  to  aid  settling.  New  chlorination 
equipment  was  installed.  Sludge  digestion  was  un- 
proved by  replacing  digester  feed  pumps  with 
plunger  type  pumps,  installing  am  added  sludge 
recirculation  pump,  installing  a  new  digester  gas 
mixing  compressor,  and  replacing  most  of  the 
digester  gas  piping.  Several  general  safety  hazards 
were  also  corrected.  With  these  changes,  per- 
formance met  new  standards,  operational  costs 
were  reduced,  and  the  new  equipment  could  be 
used  in  a  new  facility.  (Collings-FIRL) 
W77 -04701 

OZONE      MAKERS      HOPE      TO      REPLACE 
CHLORINE  IN  SEWAGE  USES. 
Chemical  Marketing  Reporter,  p  7,  17,  November 
22, 1976. 

Descriptors.    'Sewerage,    'Treatment    facilities, 
♦Prototypes,   'Waste  water  treatment,   'Sewage 
treatment,     'Ozone,    Chlorination ,     Economics, 
Massachusetts,  Disinfection. 
Identifiers:  Marlboro(Mass). 

An  EPA  contract  was  awarded  for  a  prototype 
ozone  disinfecting  system  at  a  sewage  treatment 
plant  in   Marlboro,   Massachusetts.   A   new ^ap- 
proach   involves    ozone   generation    by    a    high- 
volume  electron  beam  generator  directly  in  un- 
treated air.  It  was  estimated  that  a  one  million  gal- 
lon per  day  discharge  can  be  treated.  The  system  is 
expected  to  be  cheaper  than  chlorination  systems 
being  used,  producing  ozone  at  a  price  of  4  to  8 
cents  per  pound.  Ozone  is  an  attractive  alternative 
because    of    the    higher    cost    of    chlorine    and 
problems  related  to  its  use  as  weU  as  its  toxicity. 
This  method  is  expected  to  produce  up  to  thirty 
pounds  of  ozone  an  hour  and  only  two  to  five 
pounds  are  needed  to  treat  the  proposed  daily  out- 
put Savings  in  energy,  plastic,  and  rubber  are  ex- 
pected due  to  the  fact  that  ozone  oxidizes  at  room 
temperature.    Accelerators    developed    a    beam 
which  produces  ozone  from  untreated  air  at  a  cost 
of  less  than  10  cents  per  pound.  The  generator  is 
combined  with  a  purification  device.  This  system 
is  estimated  to  reduce  by  67%  this  present  ozone 
treatment  energy  costs  of  30  cents  per  pound  of 
ozone   Related  equipment  costs  are  also  reduced 
over   costs   with    conventional   ozone   treatment 
systems.  (CoUins-FIRL) 
W77 -04702 

RECONCENTRATION  OF  POLIOVIRUS  FROM 

SEWAGE,  „•*.._« 

Baylor  Coll.  of  Medicine,  Houston,  Tex.  Dept.  of 
Virology  and  Epidemiology. 
S.  Farrah,  C.  Wallis,  P.  T.  B.  Shaffer,  and  J.  L. 
Melnick.  . 

Applied  and  Environmental  Microbiology,  Vol. 
32,  No.  5,  p  653-658,  November,  1976.  1  fig,  6  fig, 
7  r'ef . 


Descriptors:  'Waste  water  treatment,  'Sewage 
treatment,  'Viruses,  Adsorption,  Anion  exchange, 
Organic  compounds,  Filtration,  Carbon. 
Identifiers:  'Viral  reconcentration ,  Metal  ions, 
Aquella  virsu  concentrator,  Tetrasodium 
ethylenediaminetetraacetate(EDTA). 

A  study  was  carried  out  to  determine  optimal  con- 
ditions for  reconcentration  of  viruses  adsorbed 
from  sewage.  A  type  1  poliovims  was  added  to 
sewage  effluent,  concentrated  by  an  Aquella  virus 
concentrator,  and  this  mixture  is  clarified  to 
remove  solids.  The  clarified  effluent  is  treated 
with  acid  and  A1C13  for  a  pH  of  3.5.  This  fluid  was 
passed  through  virus  adsorbents  and  the  virus  was 
eluted  from  the  adsorbents.  The  eluted  virus  was 
readsorbed  to  a  series  of  filters.  Results  indicated 
that  organic  compounds  and  metal  ions  can  be 
concentrated  during  viral  concentration  using  the 


Aquella  virus  concentrator  While  procesti 
lively  clean  water,  adsorbed  viruses  '.an  kx 
centrated  on  smaller  membranes.  This  it  a 
procedure,  though  reconcentration  of  eluat 
filters  that  process  sewage  effluent*  ii  prol 
cal  At  low  pH,  the  organic  compounds  an 
ions  form  floes  and  clog  the  filters  used  fo 
centration.  Solving  this  problem  by 
tetrasodium  ethylenediaminetetraacetate  i 
created  problems  of  interference  with  i 
sorption  to  the  smaller  filters  Reconcentr 
smaller  filters  was  effective  when  carbon 
exchange  resins  were  used  to  remove  orgai 
pounds.  With  this  procedure,  a  mean  reci 
40%  of  the  initial  virus  count  was  achieved 
clean  final  concentrate  was  obtained  sin 
organic  compounds  were  removed  by  cai 
anion-exchange  resins.  (CoUins-FIRL) 
W77-O4703 

RISING  TO  SEWAGE  PROBLEMS. 

Materials  Reclamation  Weekly,  Vol.  128, 
25,  November,  1976. 

Descriptors:    'Sewerage,    'Treatment    I 

Pollutant  identification,  'Sewage,  'Gravil 

Sewage  treatment,  Pipe  flow,  'Waste  wa 

ment. 

Identifiers:  Electromatic  sewage  ejector 

screening. 

The  gravity-filled  Electromatic  Sewagt 
was  used  to  alleviate  a  sewage  flow  pn 
volving  blocked  suction  pipework  and  p 
ings  at  a  hospital.  The  problem  inflow  co 
items  from  clothes  to  toys.  Correction  mi 
stallation  of  an  ejector  system  which 
more  efficient  than  regular  systems  « 
capabilities  of  up  to  81 /sec  (100  gpm).  A 
apparatus  was  developed  for  the  inlet  cl 
the  main  sewer  to  handle  the  large  ar 
previously  unscreened  waste.  The  syst 
by  air  displacement  and  is  said  to  be  m 
tive  than  rotary  valve  or  electrode  con 
Materials  entering  cause  air  to  pass  thro 
transfer  tubes  to  a  switch  which  operal 
noid  when  closed.  Air  passes  from  th 
into  the  ejector  body  and  reduces  greas 
sewage  problems.  (CoUins-FIRL) 
W77-04704 

GENERATION  OF  ELECTRICAL 
FROM  MUNICIPAL  REFUSE  AND 
SLUDGE,  ^.        I 

Burns  and  McDonnell,  Kansas  City,  Mo 
For  primary  bibliographic  entry  see  Fiel 
W77-04705 

CONSIDERATIONS  FOR  ELI 

DESIGN  IN  SEWAGE  LIFT  STATION! 
For  primary  bibliographic  entry  see  Fiel 
W77-O4706 

SUBSURFACE  APPLICATION  SOLI 
MUNITY'S  SLUDGE  DISPOSAL  PROl 

Public  Works,  Vol.  107,  No.  12, 
December,  1976. 


Descriptors:  'Sludge  treatment,  W 
treatment,  Fertilizers,  Waste  treatmei 
bic  digestion,  Waste  disposal,  Dome: 
Industrial  wastes,  Pathogenic  bacten 
Runoff,  Odor,  Pennsylvania,  Injection 
Identifiers:  'Land  application,  Lancasl 

A  Lancaster,  Pennsylvania,  treatmet 
successfully  experimented  with  the  at 
raw  sludge  to  farmland.  This  elimina 
step  in  the  treatment  process.  Becauss 
designed  to  treat  a  9.6  mgd  flow  and  o 
12  mgd  flow,  a  means  of  handling 
sludge  was  needed.  The  system  absorb 
sanitary  wastes  and  serves  a  populatic 
The  sludge  is  used  on  farmland  pro 
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i  several  grasses  eaten  by  cattle.  It  cannot 
on  land  used  for  crops  aimed  at  human 
ption.  Although  a  sludge/acre  ratio  of  5 
e  has  been  found  tolerable,  less  has  been 
ing  experimentation.  A  Big  Wheels  appli- 
ut  was  used.  It  can  knife  in  600  to  800  gal- 
minute  of  waste  material  at  6  miles  per 
Iritics    complain    of    odor    and    runoff 
s  which  can  be  solved  by  plowing  under  to 
e  material  with  a  disc  or  plow.  Bacterial 
al    contamination     was     also     concern 
5S  have  been  developed  for  acceptable 
of  heavy  metals.  The  Big  Wheels  system 
s  problems  associated  with  compacting 
i  tires   and   sludge   runoff  during   rainy 
The  major  drawback  is  difficulty  in  in- 
udge  into  frozen  ground.  The  benefits  to 
:r  (fertilizer  savings  of  %35  per  ton)  and 
uon  of  the  load  on  waste  treatment  facili- 
eigh  this  disadvantage.  (Collins-FIRL) 
17  ' 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 


tISON       OF       TALC-CELITE       AND 
ECTROLYTE  60  IN  VIRUS 

RY  FROM  SEWAGE:  DEVELOPMENT 
SNIQUE  AND  EXPERIMENTS  WITH 
RUS  (TYPE  1,  SABIN)-CON- 
IED  MULTTLITRE  SAMPLES, 
Imv.  (Ontario).  Dept.  of  Microbiology 
oology. 

it,  and  J.  C.  N.  Westwood. 

Journal  of  Microbiology,  Vol.  22    No 

M627,  November,  1976.  1  fig,  6  tab,  29 

;s:  'Waste  water  treatment,  'Pollutant 
ion,  'Sewerage,  *Polyelectrolytes 
ewage,  Economics. 

*Talc-celite,       Polio  virus,       Virus 


te  mixture  was  tested  as  an  economic 
for  polyelectrolyte  60  for  virus  recovery 
ge.  Results  indicated  that  the  talc-celite 
m  minimized  disadvantages  of  using 
ilyte  60:  expense,  varying  virus-adsorb- 
ncy,  and  the  possibility  of  requiring 
to  enhance  adsorbance  of  certain 
early  49%  of  poliovirus  in  5-liter  raw 
nples  was  recovered  by  the  mixture 
lounts  of  high  concentrations  of  infec- 
es  remained  with  this  mixture.  Per- 
with  the  layer  technique  was  con- 
tter  than  when  the  batch  technique  was 
he  5-liter  samples.  With  100  millimeter 
ith  techniques  were  comparable.  It  was 
that  the  availability  and  costs  of  the 
iixture  made  it  a  promising  alternative 
rolyte  60.  (Collins-FIRL) 


*  INTERFERENCE  DS  THE 
r"  OF  COLD70RM  BACTERIA 

Mtry  of  Health,  Toronto.  Environmen- 

°gy- 

nann,  J.  L.  Manley,  and  M.  O.  Arnold 
*r  Pollution  Control  Federation  Vol 
533-539,  March,  1976.  10  tab,  17  ref. 

'Fermentation,  'Tubes, 

>,  'Membrane  processes,  'Filters, 
J.  'Waste  water  treatment' 
•Bacteria. 

Fermentation  tube  technique,  Mem- 
Echmque,  'Coliphages,  Coliform  bac- 

1 1  for  coliphage  interference  in  the  fer- 
be  technique  with  lactose  and  lauryl 
hs  on  membrane  filters  with  m-Endo 
s  examined  following  contact  of 
id  coliform  in  a  buffer  system, 
ave  a  greater  resistance  to  chlorine 
s  which  suggests  a  higher  probability 
•«  m  chlorinated  effluent.  There  is  a 
erence  after  24  hours  than  after  48 


hours  suggesting  that  there  is  a  reduction  of  the 
tw^ ! ,'noculun?  size  to  a  few  unadsorbed  cells 
« '  ill8-  the1Poss?bU"y  °f  multiplication  inhibition 
of  previously  adsorbed  cells  but  a  reversal  of 
phage  adsorption  and  the  proceeding  of  cell  divi- 
sion may  be  caused  by  the  ionic  nature  of  the  bac- 
terial growth  medium.  The  key  to  interference  was 
thought  to  be  adsorption  of  phage  particles  to  the 
bacterial  cell  before  introduction  into  the  growth 
medium.  The  active  metabolization  of  cells  for 
successful  adsorption  was  suggested  by  the  lack  of 
interference  on  membranes.  It  was  concluded  that 
couphage  interference  in  coliform  recovery  by  the 
fermentation  tube  method  and  not  with  the  mem- 
Drane  filter  technique  is  most  probable  when  the 
ratio  of  phage:host  is  increased  over  those  usually 
W77 -04709*  WaStC  WatCr"  (CoUins-FIRL) 

™?a°t^L  «tN°  PHYSICAL  CHARAC- 
TERIZATION OF  ACTIVATED  SLUDGE-  A 
COMPARATIVE  EXPERIMENTAL  STUDY  AT 
TEN  TREATMENT  PLANTS 

York  Univ.  (England).  Dept.  of  Biology 

C  J.  Banks,  M.  Davies,  L.  Walker,  and  R.  D 

Ward. 

Water  PoUution  Control,  Vol  75,  No  4,  p  492-508, 
1976.  7  fig,  11  tab,  12  ref. 

Descriptors:  'Biochemical  oxygen  demand, 
Chemical  oxygen  demand,  'Activated  sludge 
Sludge   treatment,   'Industrial   waste,   Bacteria' 

Biodegradation,  Anions,  'Waste  water  treatment' 

Biological  treatment. 

Identifiers:    'Alcian   blue,    'Bacterial   population 

Bacterial  population  studies;  respiration,  viability 
and  biochemical  operations;  as  well  as  the  mea- 
surement of  anionic  charges  by  alcian  blue  were 
used  to  determine  the  mechanisms  of  activated 
sludge  adaptation  to  the  environmental  constraints 
of  individual  treatment  works.  Bacterial  popula- 
tion studies  indicated  that  population  differences 
were  more  dependent  on  qualitative  differences 
between   sewages    than   on   differences   in   plant 
design  and  operation.  Stress  favorable  to  selective 
bacterial  growth  was  probably  due  to  high  concen- 
trations of  growth  inhibitors  of  certain  bacteria 
Stress  was  not  associated  with  high  COD/BOD 
ratio  values,  but  may  have  been  caused  by  hiEh 
loading  with  a  biodegradable  industrial  waste  The 
correlation  between  mean  respiration  rate  and  via- 
bility suggested  that  they  depended  more  on  plant 
operation  than  on  sewage  quality.  Viability  was 
determined  by  the  plant  controlled  growth  rate 
the  tests  on  settling  characteristics  indicated  that 
the  solids  concentration  in  returned  sludge  was 
fixed  by  the  sludge  removal  rate  from  clarifiers 
and  was  not  limited  by  the  rate  of  settlement  No 
correlation  between  BOD  loading  rate  and  settling 
parameters  was  found.  Concentration  dependence 
was    considered     the    settling    parameter    most 
characteristic  of  the  sludge.  It  was  also  suggested 
that   concentration   dependence   of   settling   rate 
changes  with  diurnal  variations  of  sewage  com- 
position.   Alcian    blue    has   a   great   affinity    for 
anionic   matter  and   might  replace   more   lossely 
bound  cations  which  might  overestimate  the  func- 
tional anionic  charge  of  floes.  (Collins-FIRL) 
W77-04710 


VIRUS     MOVEMENT     IN     SOIL     COLUMNS 
EM.2S1P   WI™   SEC<>NDARY   SEWAGE  EF- 

Agricultural    Research    Service,    Phoenix,    Ariz 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  5B 

W77-04712 


Applied  and  Environmental  Microbiology   Vol  32 
No  4,  p  547-552,  October,  1976.  2  fig,  5  tab'  13  ref. ' 

Descriptors:    'Waste   water  treatment,   Pollutant 
identification,  'Treatment  faculties,  'Membranes 
mters    Chlonnation,   Sewage  effluents,   Filtra- 
tion, Coliforms. 

Identifiers.         'Membrane        filter        methods 
Chlorinated  sewage  effluents. 

Samples  of  secondary  and  tertiary  effluents  of  five 
waste  water  treatment  plants  were  used  to  develop 
a    membrane-filter    (MF)    procedure    for    fecal 
coliform  (FC)  recovery  in  chlorinated  effluents 
The       one-step       M-FC       broth-membrane-filter 
recovery  method  was  not  as  effective  as  the  multi- 
ple-tube,      most      probable      number      (MPN) 
technique.  Recovery  with  the  two-step  MFC  agar- 
M\  Pr°c<|dure  had  8°od  agreement  with  the  MPN 
method.  Pre-enrichment,  temperature  acclimation, 
and  a  modified  culture  medium  are  useful  in  im- 
Ar.OVmec  F.°  recoverv  >"  chlorinated  waste  water 
At   44.5    C,   recovery    leveled   off   and   actually 
decreased.  A  35C  pre-enrichment  incubation  tem- 
perature is  recommended  for  FC  recovery  by  MF 
techniques.  The  pre-enrichment  incubation  period 
considered  best  is  4  hours.  The  study  revealed  that 
the  two-step  MF  technique  provides  higher  FC 
counts   than    the    corresponding   MPN    bias-cor- 
rected values.  (Collins-FIRL) 
W77-04713 


CHARACTERIZATION  OF  SEPTIC  TANK  KF 

FLUENT-A  STATISTICAL  ANALYSIS 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5A 

W77-04714 


EXAMINATION  OF  SEWAGE  SLUDGE  WITH 
TRIBl£mNEGARD  T°  PART,CLE  SIZE  DB- 
(KLAERSCHLAMMUNTERSUCHUNG  UNTER 
BESONDERER  BERUECKSICHTIGUNG  DER 
TEILCHENGROESSENVERTEILUNG) 
For  primary  bibliographic  entry  see  Field'  5A 
W77-04716 


OF      SLUDGE 


DETERMINING      STABILITY 
FROM  AEROBIC  DIGESTERS, 

Lagnese  and  Associates,  Inc.,  Pittsburgh  Pa 
K.  Marino,  and  A.  Bologna. 

Deeds  and  Data,  p  Dl,  D6-7,  October,  1976  2  fie 
1  ref.  B' 

Descriptors:  'Pollutant  identification,  'Sludge 
treatment,  'Aerobic  treatment,  'Stability  'Odor 
Analytical  techniques,  Biochemical  oxygen  de- 
mand Biodegradation,  'Waste  water  treatment 
Identifiers:  Specific  oxygen  uptake  rate,  Percent 
volatile  reduction. 


MEMBRANE  FDLTER  METHOD  FOR 
RECOVERY  OF  FECAL  COLIFORMS  IN 
CHLORINATED  SEWAGE  EFFLUENTS 

fllinois  State  Water  Survey,  Peoria.  Water  Quality 

S.  D.  Lin. 


Stability  and  a  low  odor  potential  are  very  impor- 
tant factors  in  sludge  disposal  because  of  the 
growing  use  of  land  application.  Some  methods 
and  parameters  for  determining  stability  in  sludge 
from  aerobic  digesters  are  discussed.  One  parame- 
ter used  was  'percent  volatile  reduction,'  a  carry- 
over from  anaerobic  digestion.  The  major  problem 
with  this  is  the  amount  of  biodegradable  volatile 
matter  remaining  in  the  sludge.  The  degree  of 
digestion  can  be  measured  by  a  determination  of 
the  specific  oxygen  uptake  rate.  Stabilized  sludge 
is  indicated  by  a  limited  oxygen  uptake  and  a  high 
specific  oxygen  rate  indicates  actively  digesting 
sludge.  A  method  was  presented  for  making  the 
determinations.  A  rate  below  1  milligram  02/g 
vs/hr  indicates  a  stable  aerobically  digested  sludge 
which  can  be  used  for  land  application.  A  method 
which  uses  visual  inspection  of  anaerobicallv 
digestmg  areas  in  a  laboratory  sample  was  also 
presented.  Another  controlled  laboratory  test  to 
approximate  the  remaining  portion  of  biodegrada- 
ble materials  was  provided.  Digested  sludges  with 
more  than  10%  biodegradable  solids  have  proved 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D— Waste  Treatment  Processes 


objectionable.  BOD  analysis  of  the  supernatant  of 
the  sludge  can  be  helpful.  A  high  BOD  concentra- 
tion indicates  sludge  instability.  Consideration  of 
information  on  DO,  pH,  temperature,  volatile 
solids  and  total  solids  are  also  helpful  in  giving  the 
operator  a  history  of  the  digestion  process. 
(Collins-FIRL) 
W77-04719 


HOW  TO  CONTROL  BIOLOGICAL  WASTE- 
TREATMENT  PROCESSES, 

H.  S.  Harbold. 

Chemical  Engineering,  Vol  83,  No  26,  p  157-160, 

December,  1976.  5  fig,  6  ref . 

Descriptors:  *Waste  water  treatment,  'Biological 
treatment,  'Activated  sludge,  'Treatment  facili- 
ties, 'Water  pollution  control,  Equipment,  Indus- 
trial wastes,  Organic  matter. 

Much  money  has  been  spent  for  new  water  pollu- 
tion control  equipment  or  for  upgrading  existing 
treatment   plants    to   meet   the    requirements   of 
Public   Laws   92-500.   Because   biological   waste 
treatment  is  now  most  widely  used  to  remove  or- 
ganic pollutants  from  industrial  wastes,  optimizing 
its  control  procedures  is  the  object  of  this  discus- 
sion In  this  category,  activated  sludge  systems  are 
the    most    versatile    and    efficient    of    available 
processes.  Controlling  the  solids  level  in  biological 
treatment  systems  is  one  of  the  most  important  is- 
sues. The  net  production  of  biological  solids  is 
equal    to    the    mass    of    new    biological    solids 
produced  by  food  substrate  utilization  minus  the 
loss  of  biological  solids  by  endogenous  respiration. 
Control  of  the  activated  sludge  process  may  be  ac- 
complished by  use  of  the  food-to-microorganism 
ratio     (F/M),     the     quantity     of     mixed-liquor 
suspended  solids  (MLSS)  or  mixed-liquor  volatile 
suspended  solids  (MI.VSS),  or  solids  retention 
time  (SRT).  The  SRT  method  was  proven  to  be 
one  of  the  most  successful  controls  of  an  activated 
sludge   system.   With   the   automation   of  future 
treatment  plants,  this  method  may  be  used  as  the 
basis  for  design.  (Collins-FIRL) 
W77-04722 


IS  THERE  A  'SLUDGE  MARKET', 

Culp,   Wesner,    Culp-Clean   Water   Consultants, 

Santa  Ana,  Calif . 

For  primary  bibliographic  entry  see  Field  3K. 

W77 -04727 

SHORT  COURSE  PROCEEDINGS:  APPLICA- 
TIONS OF  STORMWATER  MANAGEMENT 
MODELS.  _ 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-04730 


Descriptors:    'Waste   water  treatment,    'Sewage 

treatment,    'Sewerage,    'Analytical    techniques, 

'Treatment     facilities,     Mathematical     models, 

Waste  treatment,  Water  quality. 

Identifiers.         Storm         Water         Management 

Model(SWMM). 

Results  of  analyses  into  alternative  procedures  for 
selecting    optimal    overall    storm    water    control 
strategy    are    presented.    A    linear    programming 
model  is  used  to  determine  sizes  and  operating  pol- 
icies for  sewer  pipes,  storage  reservoirs,  and  treat- 
ment plants;  the  Storm  Water  Management  Model 
(SWMM)  generates  boundary  conditions  and  pro- 
vides more  detailed  information  on  performance. 
Because  many  storm  water  quality  control  alterna- 
tives  serve   other   functuions,   the   urban   water 
quality  problem   seems  to  fit  well  into  a  more 
general    framework    of    urban    water    resources 
management.  TraditionaUy,  waste  water  disposal, 
water  supply,   recreation   and  open   space  have 
been  considered  as  separate  problems.  An  800  acre 
planned  urban  development  with  overall  density  of 
four  units/acre  was  able  to  satisfy  the  following 
constraints:  water  use  less  than  or  equal  to  safe 
recharge  of  the  aquifer,  on-site  control  of  storm 
water  from  a  50  yr  storm,  no  structures  in  the 
flood-plain,  no  direct  discharge  of  storm  water 
into  on-site  recreational  lakes,  and  disposal  of 
treated  sewage  effluent  onto  a  golf  course.  About 
86%  of  the  total  land  is  in  open  space.  Develop- 
ment  costs    for    the    mix    of   detached    houses, 
townhouses,  apartments,  and  condominiums  ap- 
pear competitive  or  lower  than  for  existing  prac- 
tices. (See  also  W77-04730)  (Snyder-FIRL) 
W77-04739 


THREE  CASE  STUDIES  ON  THE  APPLICA- 
TION OF  THE  STORM  WATER  MANAGE- 
MENT MODEL, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04742 


WATER  AND  WASTEWATER  TREATMENT, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

E.  D.  Schroeder. 
McGraw-Hill,  New  York,  N.Y.  1977.  370  p.  $3.95. 

Descriptors:  'Water  treatment,  'Waste  water 
treatment,  Dissolved  solids,  Adsorption,  Ion 
exchange,  Membrane  processes,  Oxidation, 
Chemical  precipitation,  Aeration,  Surfactants, 
Mixing,  Sedimentation,  Coagulation,  Floccula- 
tion  Centrifugation,  Filtration,  Biological  treat- 
ment Disinfection,  Toxicity,  Biochemical  oxygen 
demand,  Activated  sludge,  Oxidation  lagoons, 
Aerated  lagoons,  Aerobic  treatment,  Nitrification, 
Trickling  filters,  Anaerobic  digestion,  Economics, 
Model  studies,  Solids  contact  processes,  Screens. 


THE  WRE  STORM  MODEL, 

Water  Resources  Engineers,  Inc.,  Springfield,  Va. 
For  primary  bibliographic  entry  see  Field  5B. 

W77-04737 

THE     EPA     STORMWATER     MANAGEMENT 
MODEL,  m  „      . 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-04738 

DECISION-MAKING  FOR  WATER  QUANTITY 
AND  QUALITY  CONTROL, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering  Sciences. 
J.  P.  Heaney. 

In:  Short  Course  Proceedings:  Applications  ot 
Stormwater  Management  Models,  August  19-23 
1974,  Amherst,  Massachusetts,  University  of 
Massachusetts,  Amherst,  p  247-249.  4  refs. 


This  textbook  for  graduate  or  advanced  un- 
dergraduate courses  on  water  and  effluent  treat- 
ments uses  a  modified  unit  operations/unit 
processes  approach.  Two  introductory  chapters 
give  a  general  description  of  reacting  systems, 
reactors  and  methods  of  modeling  treatment 
proccesses,  including  homo-  and  heterogeneous 
reactions.  The  next  8  chapters  deal  with  specific 
methods  and  objectives,  viz.,  physical-chemical 
removal  of  dissolved  matter  (adsorption,  ion- 
exchange,  membrane  processes,  chemical  oxida- 
tion precipitation),  gas  transfer  (bubble  aeration, 
surfactant  effects,  mechanical  mixers,  film-flow 
oxygen  transfer,  gas  stripping),  solids  removal 
(sedimentation,  coagulation,  flocculation,  cen- 
trifugation, filtration),  microbiological  methods 
(disinfection,  toxicity  reduction,  BOD  reduction, 
activated  sludge  treatments,  extended  aeration, 
step  aeration,  bio  sorption,  aerated  and  oxidation 
lagoons,  aerobic  digestion,  centrifugal  screens, 
nitrification,  and  denitrification),  trickling  filters 
and  other  biological  film-now  processes,  and 
anaerobic  processes  (packed  beds,  ponds).  The 
last  (1 1th)  chapter  discusses  process  selection  and 


system  synthesis,  including  cconomi<-\  an 
mental  studies  Indexes  are  appende* 
problems  and  literature  references  are  gi 
each  chapter.  (Brown-IPC) 

W77 -04794 


APPLICATION  OF  WEAK  BASI 
EXCHANGE  RESINS  FOR  REMOI 
PROTEINS, 

Illinois  Univ.  at  Urbana-Champaign.  Dep 

Engineering. 

D.  H.  Foster,  R.  S.  Engelbrecht,  and  V.  L 

Snoeyink. 

Environmental  Science  and  Technology 

No.  1 ,  p  55-61 ,  January,  1977. 

Descriptors:  'Proteins,  'Waste  water  t 

•Ion    exchange,    'Resins,    Organic    co 

Viruses,  Activated  carbon,  Hydrogen  10 

tration,  Sorption,  Water  pollution  sourc 

treatment,  Water  pollution  treatment,  S 

techniques. 

Identifiers:  Phenol-formaldehyde  resins. 

The  applicability  of  resinous  sorbents  to 
ment  of  waste  streams  containing  compl 
molecules  was  determined.  Proteins,  | 
bovine  serum  albumin,  and  a  bacterial  v 
were  used  as  model  materials  in  conjun 
selected  resinous  sorbents  and  activaU 
Batch  studies  indicated  that  phenol-fon 
resin  showed  sorption  capacity  superioi 
activated  carbon.  Sorption  was  pH-( 
with  little  removal  at  extreme  pH  value 
ing  that  Donnan  exclusion  of  the  mol 
curred.  When  protein  carboxyl  grc 
esterified,  sorption  was  significantly 
whereas  blocking  protein  amino  group 
effect  on  sorption  except  to  increase  it 
values.  The  influence  of  pH  on  sorptio 
firmed  on  continuous  flow  studies.  W 
organic  compounds  reduced  the  capa 
resin  for  virus  due  to  competitive  effec 
than  90%  recovery  of  sorbed  protein  a 
tained  by  caustic  regeneration.  (Witt-IP1 
W77-04802 

INVESTIGATIONS    ON    THE    CROS 
OF  SPENT  SULFITE 

(UNTERSUCHUNGEN       ZUR       VER 
TECHNISCHER  SULFTTABLAUGE), 

Karlsruhe   Univ.   (West  Germany).  F 

stitut. 

H.  H.  Nimz,  I.  Gurang,  and  I.  Moghara 

Justus  Liebig's  Annalen  der  Chemie, 

1421-1434,  1976.  7  fig,  31  ref,  6  tab.  E 

mary. 

Descriptors:  'Sulfite  liquor,  *Pu 
•Lignins,  Wastes,  Industrial  wastes,  > 
tion  sources,  Ion  exchange, 
techniques,  Carbohydrates,  'Cation 
•Waste  water  treatment,  Waste  treatm 
Sulfonates,  Byproducts,  Oxidation. 
Identifiers:  Spent  sulfite  liquor,  C 
*  Lignosulf  onates . 


The  crosslinking  of  lignosulfonates  in 
spent  sulfite  pulping  liquor  by  oxidat 
to  a  cation-exchange  resin  is  reviewed 
the  crosslinking  of  spent  sulfite  liquo 
ferent      polyfunctional      compounds 
vestigated.  Highest  resin  yields  werec 
epichlorohydrin     and     polyethylenin 
roethyl)ammonium    hydrochloride.   I 
case,    an   anion-exchange   resin   is 
model     experiments     concerning 
between  carbohydrates  and  lignin,  tl 
with  a  benzyle  ether  bond  were  ol 
isoeugenol/glycol        by        oxidative 
(Speckhard-IPC) 
W77 -04807 


REDUCTION    IN    VOLUME    OF   \ 
KALI    EFFLUENTS    AND    THEIR 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes — Group  5D 


(UMEN'SHENIE  KOLICHESTVA 

XO-SHCHELOCHNYKH      STOKOV      I 
IISTKA), 

lova,  A.  B.  Pakshver,  and  G.  M. 

ova. 

skie  Volokna,  No.  3,  p  33-36,  1976.  2  fig, 

b. 

rs:  'Water  conservation,  *Water  pollu- 
ol,  'Cellulose,  Textiles,  Water  pollution 
Wastes,  Industrial  wastes,  Al- 
ls), Hydrogen  sulfide,  Chemical  oxygen 
Dialysis,  "Recycling,  *Water  reuse, 
precipitation,  'Filtration,  Enzymes,  Ef- 
arbohyd  rates. 

■>:  'Viscose  rayon,  Carbon  disulfide,  He- 
e,  Polysaccharides. 

ounts  of  alkaline  viscose  factory  ef- 
e  formed  during  the  washing  of  filter 
ilter  cloths,  and  pans  of  filter  frames, 
itions  of  alkali  come  from  dialysis  and 
ion.  These  effluents  contain  0.3-5  5 
eUulose,  0.16-3.2  g/liter  of  NaOH,  0.65- 
:rof  carbon  disulfide,  and  7-200  mg/liter 
:n  sulfide.  These  effluents  have  a  high 
ch  is  augmented  by  the  presence  of 
agents  (Hemicellulose,  hydrogen  sul- 
ies  showed  that  water  consumption  and 
lantities  could  be  reduced  by  eliminating 
:  purification  of  squeezed-out  spent  al- 
;  cellulose  mercerization  and  the  use  of 
layers  (filter  cakes)  for  first-stage 
ration.  It  is  also  possible  to  recycle  ef- 
dissolving  viscose.  Remaining  effluents 
lified  in  order  to  precipitate  most  of  the 
eUulose.  The  polysaccharides  in  the  fil- 
ining  gamma-cellulose  and  hemi-ceUu- 
*  saccharified  by  the  addition  of  cellu- 
rmes.  (Chern-IPC) 


)N  OF  SUSPENDED  SOLIDS  IN 
DM  EFFLUENTS  (REDUKSJON  AV 
!RT  MATERIALE  I  AVLOPSVANN 
UERRENSERIER), 

Pulp  and  Paper  Research  Inst.,  Oslo 

g- 

pndustri,  Vol.  30,  No.  12,  p  368-370 

ber,  1 976. 4  fig,  6  ref,  2  tab. 

:  'Pulp  wastes,  'Waste  water  treat- 
Suspended  solids,  'Flotation, 
tion,  Pulp  and  paper  industry,  Ef- 
istes,  Industrial  wastes,  Water  pollu- 
:nt,  Water  pollution  sources,  Europe 
earch,  Air,  Coagulation,  Bark,  Wood 
(oratory  tests,  Pilot  plants,  Water  pol- 
ol.  Sands. 
Norway,  Woodrooms(Paper  mill). 

effluents  containing  bark  particles, 
I  sand  represent  a  major  pollution 
:e  wet  barking  operation  in  pulp  mills 
ignificantly  to  the  total  solids  losses  of 
iearch  on  possible  decreases  of  these 
las  been  conducted  at  the  Norwegian 
per  Research  Institute.  Some  results  of 
laboratory  and  pilot-plant  studies  are 
licate  promising  approaches  via  dis- 
otators  and  sedimentation  equipment 
bout  use  of  coagulants.  (Brown-IPC) 


:  OF  RETENTION  ON  THE  TREAT- 
EFFLUENTS  (INFLUENCE  DE  LA 
*  SUR  LE  TRAITEMENT  DES  EF- 

md  P.  Leydier. 

:.  Vol.  98,  No.  10,  p  478,  October 

ref. 


Identifiers:         'Retention 
France,  Paper  machines. 

The  use  of  solids-retention  aids  on  the  paper 
machine  in  a  French  paper  mill  (Papeteries  de  la 
herrandiniere  Leydier  and  Company  at  St  Valli- 
er),  had  favorable  effects  on  the  effluent  treatment 
operation-reduced  suspended  solids  and  colloidal 
metenals  in  the  effluent.  (Speckhard-IPC) 
W77-04811 


WATER  AND  PAPER  (L'EAU  ET  LE  PAPIER) 

H.  Giroud. 

La  Papeterie,  Vol.  98,  No.  10,  p  476-477,  October 

1976.  2  illus,  1  tab. 

Descriptors:  'Water  conservation,  'Waste  water 
treatment,  Pulp  and  paper  industry,  'Pulp  wastes 
Wastes,  Water  pollution  sources,  Industrial 
wastes.  Water  pollution  treatment,  'Costs  Floc- 
culation,  Flotation,  Chemical  oxygen  demand 
Biochemical  oxygen  demand,  Treatment  facilities' 
Europe.  ' 

Identifiers:  Box  plants,  Printing  presses,  Corruga- 
tors  Wash  water,  Waste  paper,  Fiber  recovery 
Packaging  papers ,  Flexography . 

The  important  of  reducing  water  consumption  in 
papermakmg  is  briefly  discussed,  especially  as  a 
means  of  reducing  effluent  treatment  costs.  Two 
examples  of  low-cost  effluent  treatment  are  out- 
lined: flocculation-flotation  equipment  in  a  mill 
manufacturing  packaging  paper  from  waste 
papers,  and  equipment  for  treating  flexographic 
press  and  corrugator  was  water  in  a  box  plant  In 
the  case  of  the  packaging  paper  mill,  the  effluent 
treatment  has  resulted  in  the  recovery  of  800  kg  of 
fiber/day,  and  reduced  effluent  COD  by  mre  than 
60%  and  effluent  BOD  by  more  than  40% 
(Speckhard-IPC) 
W77-04812 


aids(Papermaking),        Das  Papier,  Vol  30,  No  10A,  p  V128-V138    Oc 
tober,  1976.  12  fig,  8  ref. 

Descriptors:  'Pulp  and  paper  industry,  'Water 
reuse,  Water  quality,  Industrial  water,  Water  con- 
servation. Water  pollution  control,  Microbiology 
Inorganic  compounds.  Salts,  Organic  compounds' 
Solutes,  Pollution  abatement,  'Recycling  Waste 
water  treatment. 
Identifiers:  'Closed  systems,  Tissue  paper  mills. 

The  fundamental  principles  of  paper-mill  closed 
water  systems  are  described,  based  on  the  work  of 
Brecht  and  coworkers.  New  investigations,  both  in 
the  laboratory  and  in  the  mill,  are  considered,  and 
the  effects  on  paper  quality  and  microbiological 
growth  resulting  from  the  higher  concentrations  of 
inorganic  salts  and  or  organic  solutes  are 
discussed.  The  water  condition  and  product  quali- 
ty are  reported  for  a  tissue  mill  which  has  been 
operating  with  a  closed  circuit  for  a  long  time,  with 
an  average  discharge  of  1  cu  m  of  water  per  ton  of 
product.  (Ward-IPC) 
W77-04815 


CENTRIFUGES  FOR  THE  TREATMENT  OF 
PAPERMAKEMG  EFFLUENTS  (LES  CENTRD7U- 
GEUSES  APPLICABLES  AU  TRAITEMENT  DES 
EAUX  RESIDUAIRES  DE  PAPETERIE) 

La  Papeterie,  Vol.  98,  No.  10,  p  482-483,' October 
1976.  3  fig,  1  tab. 

Descriptors:  'Centrifugation,  'Sludge  treatment 
'Pulp  wastes,  Pulp  and  paper  industry,  Sludge' 
Wastes,  Industrial  wastes,  Water  pollution 
sources,  Water  pollution  treatment,  Effluents, 
'Performance,  'Dewatering,  Solid  wastes  Floc- 
culation,  Waste  water  treatment. 
Identifiers:  'Centrifuges(Treatment). 

Data  are  presented  to  show  the  performance  of 
Super-D-Canter  solid-bow  centrifuges  in  dewater- 
ing various  papermaking  sludgges.  The  level  of 
sohds  removal  is  plotted  as  a  function  of  the  dry- 
ness of  the  extracted  sediment  for  various  sludges. 
The  use  of  a  flocculant  is  shown  to  increase  the 
level  of  solids  removal.  (Speckhard-IPO 
W77-04813 


EXPERIENCES  WITH  THE  THICKENING  AND 
BURNING  OF  BIOLOGICAL  AND  NON- 
BIOLOGICAL  SLUDGES  (ERFAHRUNGEN  BEI 
DER  ENTWAESSERUNG  UND  VERBRENNUNG 
VON         BIOLOGISCHEN  UND         NICHT- 

BIOLOGISCHEN  SCHLAEMMEN), 
CeUulose  Attisholz  A.  G.  (Switzerland). 
For  primary  bibliographic  entry  see  Field  5E 
W77-04814 


Pulp  wastes,  'Waste  water  treat- 
i.  Industrial  wastes,  Water  pollution 
spended  sohds,  Colloids,  Foreign 
UP  and  paper  industry,  Effluents 
ent,  Europe,  'Retention. 


OPPORTUNITD3S  AND  RISKS  OF  CLOSING 
THE  WATER  CYCLE  IN  PAPER  MILLS 
(CHANCEN  UND  RISIKEN  DER  WASSER- 
KREISLAUFSCHLIESSUNG  IN  PAPIER- 
FABRIKEN), 

Technische  Universitaet,  Darmstadt  (West  Ger- 
many). Institut  fuer  Paperfabrikation. 
L.  Gottsching,  and  H-L.  Dalpke. 


SULFITE  VERSUS  KRAFT  FROM  THE  POINT 
OF  VIEW  OF  ENVIRONMENTAL  PROTEC- 
TION (SULFIT  VERSUS  SULFAT  AUS  DER 
SICHT  DES  UMWELTSCHUTZES) 

VIBCONSULT  A.  G.,  Zollikon  (Switzerland) 
H. Rahm. 

Das  Papier,  Vol  30,  No  10A,  p  V24-V33   October 
1976.  10  fig,  18  ref. 

Descriptors:  'Water  pollution  control,  Pulp  and 
paper  industry,  Water  conservation,  Wastes  In- 
dustrial wastes,  Water  pollution  sources  Air  pol- 
lution, 'Water  reuse,  'Recycling,  Bleaching 
wastes,  Chlorine,  Chlorides,  Gases  Odor 
Evaporation,  Effluents,  'Pulp  wastes 
Identifiers:  'Sulfite  pulp  muls,  'Kraft  mills 
Closed  systems,  Chemical  recovery. 

The  closing  of  the  water  cycle  in  unbleached 
sulfite  and  kraft  mills  is  discussed  first.  For  sulfite 
processes  (calcium,  magnesium,  ammonium  or 
sodium  base),  the  recovery  and  recycling  of  the 
base  and  of  sulfur  dioxide  are  stressed.  The 
removal  of  malodorous  gases  from  the  kraft 
process  is  described.  The  possibilities  for  cleaning 
up  the  evaporator  condensates  in  both  processes 
are  shown.  Descriptions  are  given  of  processes  for 
including  the  bleach  plant  effluents  in  the  overall 
pulp  mill  liquor  cycle  and  for  removing  chlorides 
from  the  system.  The  possibility  of  almost 
complete  replacement  of  chlorine  in  sulfite  pulp 
bleaching  is  explained,  and  the  basic  principles  are 
outlined  which  are  to  govern  the  closing  of  the 
water  cycle,  in  late  1976,  of  the  Great  Lakes  Paper 
Company  kraft  mill  in  Ontario  (Canada).  (Ward- 

W77-04816 


CONTINUOUS  SOLID-BOWL  CENTRIFUGES 
FOR  CLARIFICATION  AND  DEWATERING  OF 
SLUDGES  IN  THE  PAPER  INDUSTRY 
(CENTRIFUGEUSES  CONTINUES  A  BOL 
PLEIN  POUR  CLARIFICATION  ET 

DESHYDRATATION       DES       BOUES       DANS 
L'INDUSTRIE  PAPETIERE). 
Papier,  Carton  et  Cellulose,  Vol  25,  No  10   p  68- 
70,  October,  1976.  2  fig,  3  illus. 

Descriptors:  'Sludge  treatment,  'Centrifugation 
Equipment,  'Pulp  wastes,  Wastes,  Industrial 
wastes,  Water  pollution  sources,  Water  pollution 
treatment,  'Dewatering,  Design,  Performance 
Solid  wastes,  Sludge,  Pulp  and  paper  industry' 
Waste  water  treatment. 
Identifiers:  'Centrifuges(Treatment). 

A  brief  description  is  presented  of  the  design  and 
performance  characteristics  of  Klockner-Hum- 
boldt-Deutz  cocurrent  continuous  solid-bowl  cen- 
trifuges for  the  dewatering  of  papermaking  ef- 
fluent sludges.  (Speckhard-IPC) 
W77-04817 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D— Waste  Treatment  Processes 

WASTEWATER  PROBLEMS  AND  ECONOMY 
(ABWASSERPROBLEME  UND  WIRTSCHAFT- 
LICHKEIT), 

Rondo  Ganahl  A.G.  (Austria). 

K.Dickbauer. 

Papier-  und  Kunststoff-Verarbeiter,  Vol  11,  No 

1 1 ,  p  55-56,  58,  November,  1976.  3  illus. 

Descriptors:  *Water  reuse,  ♦Water  conservation, 
♦Pulp  and  paper  industry,  Wastes,  Effluents,  In- 
dustrial wastes,  Water  pollution  sources,  Water 
pollution  control,  Industrial  water,  Cooling  water, 
♦Recycling,  Oil,  Lubricants,  Biological  treatment, 
Waste  water  treatment,  Economics,  Car- 
bohydrates. 
Identifiers:  ♦Corrugated  board,  Starch. 

This  examination  of  effluent  problems  in  the  cor- 
rugated board  industry  points  out  the  advantages 
of  waste  water  recycling.  In  the  case  of  cooling 
water,  a  substantial  reduction  in  the  fresh  water 
consumption  results.  With  starch-containing  ef- 
fluent, the  most  important  aspect  of  recycling  is  a 
saving  of  2-4%  in  starch  consumption.  Oil-contain- 
ing waste  water  can  be  greatly  reduced  by  conver- 
sion to  an  oil  lubricating  system  operating  via  com- 
pressed air.  Lubricating  oil  consumption  is  also 
reduced  by  80-90%.  Finally,  recycling  can 
eliminate  the  need  for  building  and  operating  a 
biological  clarifier.  (Speckhard-IPC) 
W77-04818 

SORPTION  OF  ORGANIC  IMPURITIES  FROM 
TEXTILE  INDUSTRY  EFFLUENTS  ON  ION- 
EXCHANGERS  (SORPCJA  ZANIECZYSZCZEN 
ORGANICZNYCH  ZE  SCIEKOW  PRZEMYSLU 
WLOKIENNICZEGO  NA  JONITACH), 
Centralne  Laboratorium  Dziewiarstwa  (Poland). 

Przegiad  Wlokienniczy,  Vol  30,  No  10,  p  499-501 , 
October,  1976.  4  fig,  5  ref ,  2  tab. 

Descriptors:  ♦Textiles,  *Waste  water  treatment, 
♦Ion  exchange,  ♦Organic  compounds,  Wastes,  In- 
dustrial wastes,  Water  pollution  sources,  Water 
pollution  treatment,  Effluents,  ♦Sorption,  Cellu- 
lose Chemical  oxygen  demand,  Hydrogen  ion 
concentration,  Solvents,  Costs,  Separation 
techniques,  Tertiary  treatment,  Water  quality  con- 
trol, Waste  treatment. 

Identifiers:  Regenerated  cellulose,  Synthetic 
fibers,  Ethyl  alcohol,  Chemical  recovery. 

A  study  of  the  sorption  of  organic  impurities  and 
the  process  of  ion-exchanger  regeneration  was 
conducted,  using  Wofatit  EA-60  (a  styrene- 
divinylbenzene  copolymer  containing 

trimethylammonium  groups)  and  the  overall  ef- 
fluent from  a  textile  plant  processing  regenerated 
cellulose  and  synthetic  fibers  (color  94  mg  Pt/cu 
dm  oxidizability  100  mg  oxygen/cu  dm,  COD  400 
mg  oxygen/cu  dm,  pH  9.4).  Satisfactory  reduc- 
tions of  color  and  COD  were  obtained  with  two 
sorption  columns.  A  factor  limiting  the  use  of  ion- 
exchangers  in  industrial  practice  is  the  costly  and 
time-consuming  regeneration  process.  The  use  of 
organic  solvents  (e.g.,  ethanol  containing  4%  HC1) 
instead  of  alkaline  NaCl  solution  can  lower  the 
cost  and  shorten  the  time  of  regeneration,  making 
the  use  of  ion-exchangers  more  economical  than 
activated  carbon  filters.  (Stapinski-IPC) 
W77-04819 


USE  OF  OXYGEN  FOR  PURIFICATION  OF 
PULPING  EFFLUENTS  BY  THE  ACTIVATED 
SLUDGE  METHOD  (ZASTOSOWANrE  TLENU 
DO  OCZYSZCZANIA  SCIEKOW  POCELU- 
LOZOWYCH  METODA  OSADU  CZYNNEGO), 
Instytut  Inzynierii  Ochrony  Srodowiska 
Politechniki  Slaskiej,  Gliwicc  (Poland). 
J  Sikora,  and  J.  Zielinski. 

Przegiad  Papierniczy,  Vol  32,  No  10,  p  382-384, 
October,  1976.  14  ref,  2  tab. 

Descriptors:   ♦Waste  water  treatment,  ♦Aeration, 
•Oxygen,      •Pulp     wastes,     'Activated     sludge, 


Wastes,  •Oxygenation,  Industrial  wastes,  Waste 
treatment,  Water  pollution  treatment,  Water  pollu- 
tion sources,  Air,  Biochemical  oxygen  demand, 
Chemical  oxygen  demand,  Lignins,  Hydrogen  ion 
concentration,  Carbon  dioxide,  Economics,  Ef- 
fluents, Pulp  and  paper  industry,  Sulfite  liquors 
Identifiers.  ♦Spent  sulfite  Uquors,  Sulfite  pulp 
mills. 


tion.  Flocculants  alone  had  little  effect, 
dition  of  polyacrylamide  the  the  efflw 
ing  aluminum  sulfate  had  a  favorable  e 
rate  of  sedimentation.  Temperature  hai 
cant  effect  on  the  clarification  process 
IPC) 
W77-04821 


A  comparative  study  was  made  of  the  degree  of 
purification  of  spent  sulfite  liquor  obtained  by  the 
activated  sludge  process  with  the  use  of  air  vs.  ox- 
ygen in  the  aeration  chamber.  The  experiments 
were  carried  out  in  a  laboratory  model  of  the  pu- 
rification system.  The  oxygen  was  of  83-85%  puri- 
ty The  retention  time  was  6  hr  in  the  system  with 
air  and  2  hr  with  oxygen.  Despite  the  shorter  aera- 
tion time,  the  reduction  of  5-day  BOD  and  COD 
was  90-92%  and  45-48%,  respectively,  as  com- 
pared with  76-81%  and  j4-35%  in  the  conventional 
system      The     amount    of     lignosulfonic     acids 
eliminated  was  also  higher  (16-19%  as  compared 
with  7-8%  when  air  was  used).  An  additional  ad- 
vantage of  the  use  of  oxygen  was  a  smaller  amount 
of  excess  activated  sludge.  The  oxygen  consump- 
tion was  about  0.75  g/g  5-day  BOD  for  air  and  1. 35 
g/g  5-day  BOD  for  oxygen,  with  oxygen  the  pH  of 
the  effluent  had  to  be  adjusted  to  a  higher  level 
(6.8-7.1  bs.  6.8-6.9)  to  neutralize  the  excess  carbon 
dioxide  formed.  From  an  economic  veiwpoint,  the 
costs    or    producing    oxygen    must    be    weighed 
against  savings  achieved  by  the  reduction  of  the 
capacity    of    the    aeration    chambers    and   lower 
power  consumption  for  aeration.  The  increasing 
use  of  oxygen  as  a  chlorine  replacement  for  pulp 
bleaching  enhances  the  possibility  of  its  additional 
use  for  effluent  purification.  (Stapinski-IPC) 
W77 -04820 

PURIFICATION  OF  EFFLUENTS  FROM  BARK- 
ING BEECH  AND  PINE  (BADANIA  NAD  OC- 
ZYSZCZANIEM  SCIEKOW  Z  KOROWALNI 
DREWNA  BUKOWEGO  I  SOSNOWEGO), 

Nicolas  Copernicus  Univ.  of  Torun  (Poland).  Inst. 

of  Chemistry. 

S.  Kaminski,  and  M.  Jankowska. 

Przegiad  Papierniczy,  Vol  32,  No  10,  p  358-363, 

October,  1976.  3  fig,  16  ref,  8  tab. 

Descriptors:  ♦Pulp  wastes,  ♦Waste  water  treat- 
ment, ♦Coagulation,  ♦Sedimentation,  Wastes,  In- 
dustrial wastes,  Water  pollution  sources,  Water 
pollution  treatment,  Waste  treatment,  Water  quali- 
ty control  Bark,  Pine  trees,  Biological  treatment, 
Suspended  solids,  Lime,  Silica,  Chemical  oxygen 
demand,  Hydrogen  ion  concentration,  Neutraliza- 
tion, Temperature,  Pulp  and  paper  industry,  Ef- 
fluent, Foreign  countries,  Europe. 
Identifiers:  Beech  trees(Fagus),  Aluminum 
sulfate,  Poland,  Kraft  mills. 


MODIFIED  WATER  EXTRACTOR  I 
BARK  FINES,  REDUCES  CLARIFIEI 

Pulp  and  Paper,  Vol  50,  No  11,  p  13 
1976.  1  fig,  1  illus. 

Descriptors:  'Bark,  'Dewatering,   *\ 

treatment,  *Pulp  wastes,  Suspended  s 

wastes,  Wastes,  Industrial  wastes,  Wa 

sources,    Water    pollution    treatment 

paper  industry,  Effluents,  Water  pollu 

Equipment. 

Identifiers:  Clanfiers,  Woodrooms(Pa 

A  Voith-Morden  (formerly  Baker)  wa 
which  was  originally  developed  for  c 
paper  stock  is  being  used  to  dewatt 
from  pulp  mill  woodrooms.  Efficienci 
are  normally  achieved  while  raisini 
sistencies  from  0.6-0.7%  up  to  12-149 
through  a  triple-tube  water  extxactc 
2400  to  3000  gal/min  with  effluent  clai 
2000  ppm.  (Witt-IPC) 
W77 -04823 


The  Swiecie  mill  in  Poland  produces  kraft  pulp 
from  pine  and  beech  woods,  the  daily  consump- 
tion being  500  and  160  tons,  respectively.  Barking 
of  the  beech  and  of  a  part  of  the  pine  by  the  wet 
process    requires    daily    consumptions    of    fresh 
water  of  about  8,000  cu  m.  The  barking  effluents 
are  purified  mechanically  in  Dorr  sedimentation 
tanks    then  subjected  to  biological  purification. 
The  suspended  solids  content  after  sedimentation 
is  10-704  mg/liter  and  frequently  exceeds  the  max- 
imum permissible  level  of  80  mg/liter.  In  an  at- 
tempt to  improve  the  clarification  of  the  effluents, 
experiments  were  conducted  in  which  coagulants 
(lime    and    aluminum    sulfate)    and    flocculants 
(activated  silica  and  a  polyacrylamide  preparation) 
were  added  to  the  raw  effluents  prior  to  sedimen_ 
tation  The  effects  of  the  additives  were  evaluated 
determinations  of  COD,   suspended   solids,  and 
light  transmission.  The  effluent  samples  studied 
had  a  COD  ranging  from   1733  to  3562  mg  ox- 
ygen/liter and  a  suspended  solids  content  ranging 
from  774  to  2418  mg/liter.  The  highest  degree  of 
clarification  was  obtained  with  lime  and  with  alu- 
minum sulfate.   Lime,  however,  had  the  incon- 
venience of  increasing  the  pH,  thus  requiring  a 
second  neutalization  prior  to  biological  punfica- 


PERCOLATING     EFFLUENT    INTI 

REDUCES  COLOR  AT  MISSOULA 

Hoerner  Waldorf  Corp.,  Missoula,  M 

M.  Olson,  D.  Luoma,  A.  T.  Wallace, ; 

Grimestad. 

Pulp  and  Paper,  Vol  50,  No  11,  p 

tober,  1976.  2  fig. 

Descriptors:  'Pulp  wastes,  ♦Waste 
ment,  •Infiltration,  •Color,  Aera 
Wastes,  Industrial  wastes,  Wal 
sources,  Water  pollution  treatment 
Operating  costs,  Capital  costs,  Co: 
Pulp  and  paper  industry,  Effluents, 
Soil  water  movement,  Evaporatio 
facilities,  Montana. 
Identifiers:  Clark  Fork  River(Mo 
mills. 

The  Hoerner  Waldorf  Corporation  r 
la,  Montana,  produces  about  1 1  Si 
predominantly  unbleached  kraft 
16,000,000  gallons/day  of  waste  wi 
clarification,  secondary  treatment 
tion,  and  is  sent  to  a  series  of  lago 
sizes  and  depths,  some  of  the  liquid 
lagoons  by  evaporation;  however,  1 
flow  is  percolated  away  through  the 
(rapid  infiltration).  Liquid  not  rem 
two  mechanisms  is  discharged  into 
River.  Approximately  45%  of  the  m 
is  being  treated  through  a  rapid  infi 
requiring  a  capital  cost  of  abou 
$4.,000/acre).  Operating  costs  have 
under  $0.10/ton  of  production.  At] 
tion  rates,  approximately  120  « 
required  to  dispose  of  the  total 
Economics  are  very  favorable  com 
cost  of  $4,000,000-8,000,000  and  I 
from  $0.50  to  $3.00/ton  for  other  c< 
ternatives.  (Witt-IPC) 
W77-04824 


BOISE     MEASURES     SLUDGE 
CALLY, 

Boise  Cascade  Corp.,  St.  Helens,  C 
J.  A.  Falkowski. 

Pulp  and  Paper,  Vol  50,  No  11,  1 
1976.  2  fig. 

Descriptors:  ♦Instrumentation,  *A 
♦Sludge,  Depth,  ♦Ultrasonics,  In 
Wastes,  Water  pollution  sources 
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LING    SEWAGE   WASTE    RESOURCES 
>IL  AMELIORATION, 

iervice  (USDA),  Washington,  D.  C. 
lary  bibliographic  entry  see  Field  5E 
S27 


)NMENTAL    CONCERNS    OF    WOOD- 

SSING  INDUSTRIES  (IN  AUSTRIA), 

cammer    der    Gewerblichen    Wirtschaft 

Austria). 

lary  bibUographic  entry  see  Field  5G 

129 


1SIT  TO  HAINDL  PAPIER  GMBH  AT 
~.U  WESICHTIGUNG  DES  WERKES 
-AL>  DER  HAINDL  PAPIER  GMBH). 

olatt  fuer  Papierfabrikation,  Vol.  104  No 
-»09,  November  15,  1976.  1  illus,  2  tab. 

ors:  'Water  treatment,  »Waste  water 
Pulp  wastes,  'Treatment  facilities 
paper  industry,  Effluents,  Wastes,  Water 
sources,  Industrial  wastes,  Water  pollu- 
jtment,  Filtration,  Coagulation,  Water 
'ecychng,  Sludge  treatment,  Dewatering 
JUuUon  control,  Europe,  Foreign  coun- 

i:  White  water(Paper  machines),  Ger- 
:wspnnt  mills. 

■ations  and  equipment  of  the  Schongau 

K)   mill    of   Haindl    Papier    GmbH,    are 

inis  mill  produces   315,000   tons   of 

annually    from    internally    produced 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 


>n,  Pulp  and  paper  industry,  Pulp  wastes, 
ge  treatment.  Aeration,  Biochemical  oxygen 
nd,  Effluents,  Electronic  equipment    Mea- 
lent,  'Pollutant  identification, 
fiers:  St.  Helens(Oregon),  Kraft  mills. 

leached  kraft  pulp  and  paper  mill  of  Boise 
de  Corporation  at  St.  Helens,  Oregon,  uses 
ctronic  digital  depth  finder  to  measure  the 
:  depth  in  a  40-acre  aeration  basin,  in  which 
ill's  effluent  undergoes  primary  treatment 
:  being  discharged  to  a  joint  municipal-indus- 
icility  operated  by  the  city  of  St.  Helens.  The 
is  equipped  with  ten  125-hp  surface  aerators 
it  32  million  gal/day  of  waste  waters  having 
tBOD  loading  of  55,000  lb/day.  (Witt- IPC) 
4825 


RECOVERY  PROCESS  ELDMINATES 
BAY  BOD  5  LOAD  AND  RECOVERS 
HCALS, 

Products  Co.,  Hartsville,  S.  C. 

Cook,  and  J.  R.  Parkinson. 

ad  Paper  International,  Vol  18,  No  1 1   p  45- 

tober,  1976.  1  fig,  2  illus. 

ptors:  'Pulp  and  paper  industry,  'Water 
»n  control,  Wastes,  Industrial  wastes, 
pollution  sources,  South  Carolina, 
ast  U.S.,  Biochemical  oxygen  demand ', 
'astes,  Sulfite  liquors,  Waste  water  treat- 

iers:  'Chemical  recovery,  *NSSC(Neutral 
semichemical)  pulp  mills,  Sodium  sulfite 
lum  oxide,  Sulfite  mills(Pulp). 

Ifite  recovery  process  first  used  by  Sonoco 
to  Company  for  its  neutral  sulfite 
emical  mill  in  Hartsville,  South  Carolina, 
v  been  licensed  by  two  other  paper  produ- 
he  process,  which  combines  spent  liquor 
with  alumina  to  give  a  nonsmelting  corn- 
reaction,  has  not  only  eliminated  the  BOD 
Wch  went  to  a  nearby  waterway,  but  has 
ivided  most  of  the  sodium  sulfite  require- 
ir  the  NSSC  pulp  mill.  A  brief  description 
>rocess  is  given  and  a  flow  diagram  is  in- 
(WittEPC) 
826 


groundwood  and  refiner  pulp  as  well  as  from 
waste  paper  and  semibleached  softwood  kraft  pulp 
on  four  Voith  paper  machines.  Freshwater  sup- 
plies come  from  surface  waters  which  have  been 
cleaned  in  gravel  filters  (700  cu  m/hr).  Discharged 
paper-machine  white  waters  are  treated  in  4 
scraper  filters,  and  the  effluent  is  purified  chemi- 
cally-mechanically  in  a  Passavant  coagulator  and 
partly  recycled.  The  sludge  deposits  are  dewatered 

fntW™,An.d^belt  presses  and  tnicked  to  land- 
fills. (Ward-IPC) 

W77-04830 


LIQUID-SOLIDS      SEPARATION      USDXG      AN 
INCLINED  PLATE  CLARIFIER, 

R.  Verstraete. 

Canadian  Pulp  and  Paper  Industry,  Vol.  29    No 

1 1 ,  p  38-40,  November,  1976.  4  fig,  1  illus,  1  tab. 

Descriptors:  'Waste  water  treatment,  'Separation 
techniques,  Equipment,  Operation  and  main- 
tenance, 'Pulp  wastes,  Waste  treatment,  Bark 
Wood  wastes,  Water  pollution  sources,  Water  pol- 
lution treatment,  Industrial  wastes,  Treatment 
facilities,  Costs,  Suspended  solids. 
Identifiers:  'Clarifiers,  Woodrooms(Paper  mill). 

The  inclined-plate  clarifier  is  claimed  to  be  a  more 
efficient  alternative  to  conventional  clarifiers  at 
one-half  the  cost.  A  description  is  given  of  the 
unit's  principle  of  operation,  sizing  parameters 
methods  of  sizing,  applications  (e.g.,  bark  removal 
from  woodroom  effluent),  and  advantages.  (Witt- 

W77-04832 


A   LIMITED   NATU- 


FEDERAL  AND  STATE  WASTE  TREATMENT 
REGULATIONS  AFFECTING  SEAFOOD 
PROCESSORS  IN  GEORGIA, 

Georgia  Univ.,  Athens.  Marine  Extension  Service. 
For  primary  bibUographic  entry  see  Field  6E 
W77-04840 


RECLAMATION   OF  WATER  FROM  WASTES 
IN  SOUTHERN  CALIFORNIA. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 
Bulletin  No.  80-5,  November  1975.  40  p. 

Descriptors:  'California,  'Water  reuse,  Reclama- 
tion, 'Water  conservation,  'Reclaimed  water 
Projections,  Planning,  Decision  making,  Waste 
water  treatment,  Costs,  Social  aspects  Legal 
aspects.  6 

Identifiers:  Southern  California. 

An  overview  of  the  potentialities  of  waste  water 
reclamation  in  southern  California  is  presented. 
Historical  production,  treatment,  and  reclamation 
practices,  reclamation  potential,  and  factors  to  be 
considered  in  evaluating  reclamation  projects  are 
examined.  It  was  found  that:  a)  the  amount  of 
waste  water  coming  into  treatment  plants  of  1  0 
mgd   or  larger  increased    1,197,000   acre-feet  in 
water  year  1967-68  to  1,386,000  acre -feet  annually 
in   1972-73,  b)  concentrations  of  total  dissolved 
solids  ranged  from  200  to  3520  mg/1  with  29%  of 
the  waste  water  having  less  of  a  concentration 
than  that  of  Colorado  River  water,  c)  1,148  000 
acre-feet  of  the  total  1 ,386,000  acre-feet  of  waste 
water  treated  annually  was  discharged  into  the 
ocean  after  treatment,  d)  though  80,000  acre-feet 
of  waste  water  was  reclaimed  in  1972-73,  the  in- 
crease  between    1967-68  and    1972-73   was  only 
22,000  acre-feet,  e)  projections  indicate  that  the 
area  could  reclaim  a  total  of  850,000  acre-feet  by 
the  year  2000,  and  f)  thirty-eight  specific  reclama- 
tion opportunities  which  would  provide  400,000 
acre-feet  of  water  have  been  identified.  It  is  con- 
cluded  that   while   the   reclamation   potential   is 
large,  this  potential  will  not  be  reached  unl 
W77-04850 


GETTEMG   MORE   FROM 
RAL  RESOURCE. 

For  primary  bibliographic  entry  see  Field  6E 
W77-04911 


EFFLUENT  GUIDELINES  AND  STANDARDS: 
PULP,  PAPER,  AND  PAPERBOARD  POINT 
SOURCE  CATEGORY, 

Environmental  Protection  Agency,  Washington, 

For  primary  bibliographic  entry  see  Field  5G 
W77-04925 


PROTECTION  OF  THE  ENVIRONMENT: 
PAINT  FORMULATING  POINT  SOURCE 
CATEGORY:  PRETREATMENT  STANDARDS 
FOR  EXISTING  SOURCES, 

Environmental  Protection  Agency,   Washington, 

For  primary  bibliographic  entry  see  Field  5G 
W77-04926 


EFFLUENT  GUIDELINES  AND  STANDARDS 
PLASTICS  AND  SYNTHETICS  MANUFACTURE 
ING  POINT  SOURCE  CATEGORY, 

Environmental  Protection  Agency'  Washington, 

For  primary  bibliographic  entry  see  Field  5G 
W77-04928 


BRINE  DESALINATION  PROCESS  WITH 
PHASE-BREAKING  BY  COLD  HYDROCARBON 
INJECTION, 

Texaco  Inc.,  New  York.  (Assignee). 

For  primary  bibliographic  entry  see  Field  3A 

W77-04951 


PROCESS  FOR  REMOVING  DISSOLVED 
PHOSPHORUS     FROM     WATER     MAGNETI- 

Massachusetts  Inst,  of  Tech.  Cambridge 
(Assignee).  6 

C.  de  Latour. 

U.S.  Patent  No.  3,983,033,  7  p,  3  fig,  8  ref ;  Official 
Gazette  of  the  United  States  Patent  Office  Vol 
950,  No  4,  p  1549,  September  28,  1976. 

Descriptors:  'Patents,  'Water  quality  control 
Water    purification,    'Waste    water    treatment' 

Sewage  treatment,  Separation  techniques' 
Phosphorus,  Iron  oxides,  Cations,  Electrolytes 

Coagulation. 

Identifiers:  Seed         material,  'Magnetic 

removal(Wastes). 

A  process  is  provided  which  permits  huge  quanti- 
ties of  solution  of  the  order  of  thousands  of  gallons 
per  hour  to  be  cleansed  of  dissolved  phosphate 
ions.  Seed  materials  are  employed  that  are  availa- 
ble  in  sufficient  quantites  and  at  a  sufficiently  low 
cost  to  permit  their  use  in  the  necessary  volume  to 
make  the  process  useful.  The  process  includes  in- 
troducing iron  oxide  seed  material  to  the  solution 
and  introducing  to  the  solution  the  electrolyte  ca- 
tion species  Al  +  3.  The  electrolyte  cation  acts  to 
associated  the  dissolved  phosphorus  with  the  iron 
oxide   seed   material  to   form   a   coagulum.   The 
coagulum  is  then  magnetically  separated  from  the 
aqueous  solution.  Where  little  or  no  solid  materials 
are  naturally  present  in  the  solution,  there  is  added 
a    clay    material    to    provide    more    surface    for 
phosphate  adsorption  and  to  enhance  formation  of 
the  coagulum.  The  serial  or  concurrent  steps  of  ad- 
ding ion  oxide  and  clay,  and  then  the  electrolyte 
cation,  the  agitation  of  the  solution  after  each  ad- 
dition, and  allowing  suitable  retention  times    be- 
fore magnetic  removal,  result  in  most  effective 
phosphate  removal.  Separation  of  the  coagulum 
from  the  aqueous  solution  if  effected  by  passing 
the  solution  through  a  magnetic  filter  and  allowing 
filter  contact  time  for  coagulum  removal  substan- 
tially less  than  the  retention  time  necessary  for 
coagulum  formation.  (Sinha-OEIS) 
W77-04952 


I 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D— Waste  Treatment  Processes 


WET  COMBUSTION  OF  ORGANICS, 

Dow  Chemical  Co.,  Midland,  Mich.  (Assignee). 
R.  W.Diesen.andJ.RMoyer. 
U  S.  Patent  No.  3,984,311,  4  p,  1  tab,  8  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol 951,  No  l,p  256,  October  5, 1976. 

Descriptors:  'Patents,  "Organic  wastes,  'Waste 
water  treatment,  'Water  pollution  treatment,  Or- 
ganic compounds,  Oxidation,  Chemical  reactions, 
Catalysts. 
Identifiers:  'Wet  combustion. 

Disposal  of  aqueous  wastes  containing  relatively 
high     concentrations     of     organic     compounds 
presents  a  difficult  pollution  problem.  The  inven- 
tion is  an  anionic  cocatalyst  system  which  permits 
the  oxidation  of  substantially  all  organic  and  many 
inorganic    compounds    in    an    aqueous    solution 
which  may  contain  brines  by  use  of  an  oxidizing 
agent    such  as  air,  at  moderate  temperature  and 
pressure.  An  aqueous  solution  of  the  compounds 
to  be  oxidized  is  acidified  to  a  pH  of  less  than 
about  4  and  to  the  acidified  solution  in  comination 
are  added  a  nitrate  ion  source  and  at  least  one  of 
either  a  bromide  or  an  iodide  ion  source.  Additon 
of  a  small  stoichiometric  excess  of  oxygen  relative 
to  that  required  to  oxidize  all  of  the  organ  to  C02 
and  H20  and  heating  to  the  vicinity  of  about  150 
degrees  -300C.  for  an  appropriate  time  period  ef- 
fect the  oxidation.  (Sinha-OEIS) 
W77-04957 

PROCESS  FOR  INSOLUBILIZING  POTEN- 
TIALLY WATER  POLLUTABLE  WASTES 
FROM  SODIUM  OR  AMMONIUM  TYPE  SUL- 
FUR DIOXIDE  AIR  POLLUTION  CONTROL 
SYSTEMS,  „. 

Industrial      Resources,      Inc.,      Chicago,       111. 
(Assignee). 
J.  M.  Dulin,  E.  C.  Rosar,  J.  M.  Genco,  and  H.  5>. 

Rosenberg.  .»•_«_«   r\tt: 

U  S  Patent  No.  3,984,312,  14  p,  5  tab,  9  ref;  Of f i- 
cial  Gazette  of  the  United  States  Patent  Office, 
Vol 951,  No  l,p  256,  October  5,  1976. 

Descriptors:  'Patents,  'Water  pollution  treatment, 
Water  pollution  control,  Sulfur  compounds,  Inor- 
ganic compounds,  Chemical  reactions,  Industrial 
wastes,  Waste  disposal,  'Waste  treatment. 
Identifiers:  Air  pollution  control  systems. 

Wastes  are  insolubilized  from  air  pollution  control 
processes  which  employ  sodium  or  ammonium- 
containing  compounds  to  react  with  S02  in  flue 
eases  to  clean  up  the  flue  or  stack  gases.  After 
reacting  with  the  S02,  the  resultant  sodium  or  am- 
monium sulfate/sulfite  compounds  are  water  solu- 
ble and  pose  a  water  pollution  problem  in  then- 
disposal.   In   this   process   soium   or  ammonium 
sulfate   containing   solutions,   derived  from   wet 
scrubber  wastes  or  dissolved  baghouse  filter  cakes 
are  reacted  abiotically  or  biotically  in  a  single  or 
multi-stage  reaction  with  ferric  sulfate  solutions 
derived  in  turn  from  an  iron-containing  source  and 
a  sulfuric  acid-containing  liquid  at  a  temperature 
of  between  about  50  degrees  -300F.  at  an  acid  pH 
to  produce  sodium  or  ammonium  hydroxy  temc 
sulfate  or  sulfite   products,   which   may  be   an- 
hydrous  or   hydrated.   These   end   products   are 
generally  crystalline,  water  insoluble  and  may  be 
easily  dewatered  or  dried,  and  thereafter  landfuled 
without  posing  severe  water  pollution  problems 
The  process  also  provides  for  disposal  of  polluted 
hot  waste  water  from  industrial  or  power  plant 
processes,  waste  sulfuric  acid,  low  grade  waste 
iron  scrap,  steel  furnace  dust,  ferrous  wastes  from 
local  municipal  incinerators,  steel  manufacturing 
pickle  liquors,  pyrite  or  gob  dump  leach  waters, 
acid  mine  waters  and  the  like.  (Sinha-OEIS) 
W77-04958 


U.S.  Patent  No.  3,984,313,  5  p,  1  fig,  6  ref;  Officia 
Gazette  of  the  United  States  Patent  Office,  Vol 
951   No  l,p  257,  October  5,  1976. 


Descriptors:   'Patents,   'Waste  water  treatment, 

•Sewage    treatment.    Water    pollution    control, 

Water  quality  control,  'Ammonia,  'Phosphates, 

•Ion    exchange,    Separation    techniques.   Cation 

exchange. 

Identifiers:  Resin  regeneration. 

There  are  instances  where  solutions  contain  many 
additives  only  several  of  which  are  objectionable 
but  which  cannot  be  removed  by  ion  exchange 
because  of  the  expense  of  rejuvenating  the  ion 
exchange  resin,  for  example  the  tertiary  treatment 
of  sewage.  Sewage  water  containing  many  pollu- 
tants including  ammonia  and  phosphates  is  treated 
so  that  the  ammonia  and  phosphates  are 
preferentially  removed  through  ion  exchange 
while  the  other  contaminants  are  allowed  to 
remain  in  the  water.  Ferric  hydroxide  is  deposited 
within  the  matrix  of  strong  acid  type  cation 
exchange  resin  and  the  resin  is  rejuvenated  with 
sodium  hydroxide.  (Sina-OEIS) 
W77-04959 

PROCESS  FOR  SELECTIVE  REMOVAL  AND 
RECOVERY  OF  CYANIDE  VALUES  BY  ION 
EXCHANGE,  ..«_,. 

Rohm  and  Haas  Co.,  Philadelphia,  Pa.  (Assignee). 

W  Fries 

US  Patent  No.  3,984,314,  4  p,  10  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
951 ,  no  1 ,  p  257,  October  5, 1976. 

Descriptors:  'Patents,  'Waste  water  treatment, 
Industrial  wastes,  Water  pollution  control  'Water 
poUution  treatment,  'Ion  exchange,  Anion 
exchange,  Resins. 

Identifiers:  'Cyanide,  Resin  regeneration, 
♦Cyanide  ion  recovery. 


PREFERENTIAL     REMOVAL    OF     AMMONIA 
AND  PHOSPHATES, 

Chemical  Separations  Corp.,  Oak  Ridge,  Tenn. 

(Assignee). 

I.  R.  Higgins. 


By  pre-treatment  of  the  cyanide  ion,  even  in  the 
presence  of  other  salts  and  organic  moieties  which 
form  a  material  that  interferes  with  ordinary  cya- 
nide adsorption  on  an  ion  exchange  resin,  cyca- 
nide  can  be  efficiently  removed  from  industrial  ef- 
fluents. The  remval  process  involves  the  addition 
of  certain  transition  metal  ions,  initially  in  excess 
of  a  stoichiometric  amount,  to  the  cyanide  con- 
taining stream.  The  pH  of  the  combined  solution  is 
maintained  within  the  prescribed  range  of  7  or 
greater,  which  is  necessary  to  form  the  metallo- 
cyanide  anionic  complex,  by  the  addition  of  an  al- 
kalzing  agent  such  as  free  NH3.  This  complex  is 
conveniently    adsorbed    on    an    anion    exchange 
resin.  This  is  optionally  followed  by  contacting  the 
treated  stream  with  a  cationic  exchange  resin  to 
remove  any  remaining  excess  of  the  transition 
metal    which  would  otherwise  form  a  substitute 
pollutant  in  the  effluent.  Through  the  judicious 
selection  of  the  polymeric  adsorbents,  both  being 
ion  exchange  resins,  and  through  the  utilization  of 
a  special  regeneration  system,  it  has  been  deter- 
mined that  most  of  the  adsorbed   cyanide  and 
transition  metal  can  be  desorbed  as  a  concentrated 
solution,  permitting  ultimate  disposal  or  reuse  of 
the  cyanide  ion.  (Sinha-OEIS) 
W77-04960 

TREATING        FOUL        REFINERY        WASTE 
WATERS  WITH  ABSORBER  GAS, 

Ashland  Oil,  Inc.,  Ky.  (Assignee). 

G  I  Worrall,  D.  A.  Strege,  and  G.  D.  Myers. 

U  S.  Patent  No.  3,984,316,  5  p,  1  fig,  4  ref;  Officia 

Gazette  of  the  United  States  Patent  Office,  Vol 

951 ,  no  1 ,  p  257,  October  5,  1976. 

Descriptors.  'Patents,  'Waste  water  treatment, 
Industrial  wastes,  Water  pollution  control,  'Water 
poUution  treatment,  Hydrogen  sulfide,  Ammonia, 
Mixing,  Gases,  Organic  compounds. 
Identifiers:  Refinery  waste  water,  'Absorber 
gases. 


The  objects  of  this  invention  are   to  po 

method  of  removing  hydrogen  sulfide  ai 

monia   from   refinery   waste  waters   so  Q 

steam  consumed  is  minimized  and  the  u 

recovery  of  hydrogen  sulfide  as  a  liquid 

product  rather  than  allowing  it  to  be  dischai 

the  air  in  the  form  of  sulfur  dioxide  The  r 

waste  waters  will  be  non-pollution  when  r. 

to  natural  waterways   The  process  for  re 

dissolved  hydrogensulfide  and  ammonia  c 

of:  a  stream  of  a  refinery  absorber  gas  ( 

from  catalytic  cracking,  crude  oil  topping,  | 

ing  or  hydrotreating  and  comprising  a  gas  « 

from   the  group  consisting  of  methane, 

ethylene,  propylene,  hydrogen,  nitrogen, 

dioxide,  and  mixtures  of  two  or  more  of  I 

introduced  into  one  end  of  a  contacting 

stream  of  the  refinery  waste  water  is  inti 

into  the  other  end  of  the  zone;  the  two  stre 

flowed  countercurrently   through  the  co 

zone  and  intimately  mixed;  an  effluent  st 

absorber  gas  is  removed  from  one  end  of  tl 

this  gas  stream  being  enriched  with  hydro 

fide  gas  and  containing  only  neglibel  quani 

ammonia;    and    simultaneously    a    wasti 

stream  containing  most  of  the  original  a 

present  but  only  neglible  quantities  of  by* 

fide  is  removed  from  the  other  end  of  tl 

The  final  step  is  to  remove  the  dissolved  i 

from   the  effluent   waste   water   stream. 

OEIS) 

W77-04961 

APPARATUS  AND  PROCESS  FOR  CC 
OUS  CONCENTRATION  AND  WASH 
SOLIDS  FROM  A  SOLIDS-CON! 
FLUID, 

Artisan      Industries      Inc.,      Waltham, 

(Assignee). 

J.  Donovan. 

U  S.  Patent  No.  3,984,317,  15  p,  5  fig,  7 

cial  Gazette  of  the  United  States  Paten 

Vol  951 ,  no  1 ,  p  258,  October  5,  1976. 


Descriptors:        'Patents,        Industrial 
'Filtration,      'Separation      techniques, 
wastes,  Suspended  soUds,  Waste  disposa 
poUution    treatment,    Water    poUution 
'Waste  treatment. 
Identifiers:  *Washing(Wastes). 

The  apparatus  and  process  of  the 
sparates  solids  from  a  solids-containing 
then  'washes'  the  solids  by  use  of  on< 
processes.  A  concentrator-washer  has 
concentrating  and  washing  chambers  wi 
tary  housing.  An  inlet  is  provided  in  til 
for  the  introduction  of  a  pressurized  s 
taining  fluid  and,  downstream  of  thi 
chamber,  an  outlet  is  provided  in  the  h 
the  discharge  of  a  concentrated  slurry 
solids.  In  both  the  concentating  chamb 
washing  chamber,  at  least  one  stationar 
ing  fUter  element  is  provided  in  each 
each  of  the  futer  elements  having  at  lei 
tering  surface  and  a  suitable  drainage 
the  removal  of  the  fUtrate.  (Sinha-OEIS 
W77-04962 

MEMBRANE  SEPARATION  EQUIPM1 

Dorr-Oliver  Inc.,  Stamford,  Conn.  (Ass 
For  primary  bibliographic  entry  see  Fiel 
W77-04963 

SEWAGE  TREATMENT  PLANT, 

J.  R.  KaeUn. 

U  S.  Patent  No.  3,984,321 ,  6  p,  3  fig,  9 1 
Gazette  of  the  United  States  Patent  I 
951 ,  no  1 ,  p  259,  October  5,  1976. 

Descriptors:  'Patents,  'Sewage  treatm 
water  treatment,  'Treatment  facilities, 
lution  treatment,  Biological  treatment. 
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nproved  compact  biological  seepage  treat- 
plant  is  comprised  of  a  series  of  serially  con- 
i  treatment  tanks  of  arcuate  shape  when 
d  in  top  plan  veiw.  They  are  joined  opera- 
together  essentially  in  an  end-to-end  circum- 
ial  ring-like  manner,  forming  a  central  space 
:d  to  house  additional  sludge  dehydrating 
ixfliary  treatment  apparatus  and  equipment 
ntrol  and  maintainance  of  the  plant.  A  par- 
advantageous  feature  includes  providing 
inal  concentrically  placed  series  of  treat- 
anks  all  connected  to  provide  for  selectively 
lable  capacity  as  needed,  with  a  minimum 
erse  enivronmental  impact  on  the  surround- 
julace.  (Sinha-OEIS) 
»%4 


GE  TREATMENT  APPARATUS, 

f  (Howard)  and  Associates,  Richmond   Va 

lee). 

easley,  and  L.  A.  McKinney 

itent  No.  3,984,322,  6  p,  4  fig,  8  ref;  Official 

:  of  the  United  States  Patent  Office    Vol 

>l,p  260,  October  5,  1976. 

tors:  ♦Patents,  *Sewage  treatment,  *Waste 
treatment,  'Water  pollution  treatment 
x  wastes,  Aerobic  treatment,  Aeration' 
ed  sludge,  Water  purification,  Equipment' 
:  digestion. 

roved  sewage  treatment  apparatus  is  pro 
i  which  the  main  disposal  of  the  sludge  is 
i  by  bacterial  digestion,  rather  than  by 
paration,  and  in  which  the  mechanical  cir- 

of  the  sewage  ina  tank  is  performed  for 
Jose  of  keeping  the  solid  materials  from 
while  the  digestion  is  in  progress  and  for 
pose  of  facilitating   the   drawing   off  of 

effluent  from  the  main  stream  without 
aation  of  the  effluent  by  the  solids  which 

yet  undigested.  The  improvement  is 
I  by  improving  the  shape  and  location  of  a 
*>n  compartment  within  the  main  circula- 

and  by  providing  it  with  filters,  and  with 

effluent  exit  pipes  disposed  to  achieve 
clarification    of    the    effluent.    (Sinha- 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Ultimate  Disposal  Of  Wastes— Group  5E 


GRAVITY  FILTERING  EQUIPMENT 

Pista  S.A.,  Geneva  (Switzerland).  (Assignee). 
Wn-Sam    blbhograPhic  entrv  se<=  F'eW  5F. 


field   data   for  similar  latitudes   reveal   that   the 

SElHe!f,S  We"  $Vited  for  Predwting  the  maximum 

yield  of  mass  cultures 

W77-04998 


SLUDGE,  F°R    EXTRACTING    L'QUn>   FROM 

L.  Wenzel,  and  U.  Kollmar 

U.S.  Patent  No.  3,984,329,  5  p,  5  fig,  4  ref-  Official 

fs'To  ,°f  ^Unnitedu  S,ateS  Pa*nt  Office    Vo 
951 ,  No  1 ,  p  262,  October  5,  1976. 

Descriptors:   'Patents,   'Waste  water  treatment, 

Sewage  treatment,  'Water  pollution  treatment 

Industrial   wastes,   Sludge   treatment,   Filtration' 

w^fJc  T  !echni<iues>   Suspended   solids,   Solid 
wastes,  Equipment. 
Identifiers:  'Sludge  filtering. 

The  invention  relates  to  devices  for  separating  the 
liquid  component  from  suspensions  or  sludges 
and  such  solid  materials  as  fibers,  colloids,  and  the 
Uke  as  the  sludge  is  deposited  onto  a  moving  per- 
forate conveyor  belt  which  acts  as  a  filter.  Devices 

wi.wLty,Pe.are  P^k'-'y  "seful  in  connection 
with  the  tretment  of  sewage  sludge  but  may  also 
tmd  application  in  the  paper  making  industry  or  in 
the  chemical  mdustry  where  the  liquid  component 
of  a  suspension  or  sludge  preparation  is  to  be 
removed  in  a  continuous  operation.  The  sludge  fil- 
tering  device    is    provided   with    a    substantially 
horizontal  conveyor  belt  strand  onto  which  the 
sludge  is  deposited  as  a  sludge  bed,  and  which   as 
it  moves  along,  encounters  a  series  of  laterally  and 
longitudinally  spaced  flow  breakers,  whose  pur- 
pose it  is  to  prevent  the  formation  of  solid  material 
layers  in  the  sludge  which  would  prevent  the  liquid 
Horn  flowing  downward  toward  and  through  the 
perforate  conveyor  belt.  These  flow  breakers  may 
be  either  stationary,  or  they  may  be  in  motion 
moving  either  against  the  sludge  flow  or  transver- 
sely^The  moderate  turbulence  which  is  created  by 
the  flow  breakers  enhances  the  floculation  action 
of    chemical    additives    further    improving    the 

(SrheadOPEiesC)ipitati°n  °f  the  SCWaee  C°mP°nent- 
W77-04968 


TUS    FOR    PURIFYING     POLLUTED 

nt  No.  3,984,323,  4  p,  3  fig,  8  ref;  Official 
)f  the  United  States  Patent  Office  Vol 
,p  260,  October  5,  1976. 

rs:  'Patents,  'Water  pollution  treatment 
treatment,  'Water  pollution  control' 
ably  control,  Aeration,   Screens,  Jets,' 

ct  of  the  invention  is  to  provide  an 
solution  to  the  problem  of  the  purifica- 
>Uuted  water  in  situ.  For  this  purpose, 
uggested  an  apparatus  comprising  the 
ro  of  a  screen  being  immerged  into  the 
jg  treated,  means  for  generating  a  water 
He  screen  relative  to  the  water  level,  and 
injecting  atmospheric  air  on  the  water 
:reen  is  substantially  a  porous  wall  or 
<  and  may  have  various  shapes.  Good 
e  been  obtained  with  a  sleeve  shape  the 
eiag  produced  within  the  sleeve  and'in  a 
J  direction.  Atmospheric  air  is  suc- 
1  compressor-ejector  nozzle.  In  addition 
'found  that  other  products  may  be  in- 
ne  water  jet  such  as  gaseous  or  liquid 
1  chemical  materials  in  order  to  in- 
PH  or  the  form  specific  chemical  com- 
-omplexes  in  the  treated  water,  or  with 

°«  F  °,l°D^  to  Prom°te  the  chemical  ox- 
•ess.  (Sinha-OEIS) 


A     MODEL     FOR     OXYGEN     AND     BIOMASS 
PRODUCTION  IN  A  MASS  ALGAL  CULTURF, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Mechani- 
cal Lngineenng. 

F.  P.  Incropera,  and  J.  F.  Thomas 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  100 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche' 
Purdue  University  Water  Resources  Research 
™/'  T^chn,caI  Report  No.  84,  January  1977  74 
P,  29  fig.l  2  tab,  35  ref.  OWRT  A-042-IND(l). 

Descriptors:  'Biomass,  'Chorella,  'Solar  Radia- 
tion, Wastewater  treatment,  Algae,  Sewage 
Lagoon,  Photosynthesis,  Oxygen,  Biological  treat- 
ment Forecasting,  Model  studies,  Isolation,  Indi- 
ana, Cultures. 

Identifiers:  'Radiation  absorption,  'Biomass 
production,  Insolation,  Oxygen  production,  Indi- 
anapohs(Ind),  'Mass  algal  cultures. 

The  primary  purpose  was  to  develop  a  model  for  a 
reliable  method  of  predicting  the  yield  of  a  mass 
culture  of  unicelluar  algae  in  wastewater  treatment 
ponds.  Such  algal  cultures  are  capable  of  produc- 
ing a  high  protein  food  supplement.  The  model 
developed  determines  both  oxygen  and  algal 
biomass  production  and  is  based  upon  the  use  of 
available  insolation  data.  It  accounts  for  spectral 
effects  m  the  photosynthetically  active  region  as 
well  as  directional  effects  through  delineation  of 
the  diffuse  and  collimated  components  of  the 
radiation.  The  effects  of  the  air-water  interface  are 
treated,  and  predictions  of  the  radiation  field 
within  the  water  are  used  with  a  representative 
photosynthesis  model  to  predict  the  hourly  yield 
Calculations  have  been  performed  for  the  Indi- 
anapolis,  Indiana  region,  and  comparisons  with 


IMPROVED    WASTE-TREATMENT    SYSTEMS 
E^ONBMEENDTON  THE  NATURAL  THE= 

llTS°D  U"iV"  SC"  WatCr  Resources  Research 
L.  G.  Rich. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  042 
Price  codes  A05  in  paper  copy,  A01  in  microfiche: 
Report  No.  64,  July  1976.  90  p,  14  fig,  9  tab  19  ref 
1  append.  OWRT  A-035-SC(l): 

Descriptors:  'Waste  water  treatment.  Environ- 
ment, 'Design  criteria,  'Design  data 
Environmental  effects,  Environmental  engineer- 
ing, Thermal  properties,  'Thermal  pollution 
Waste  disposal,  Heat  budget,  Sewage  treatment 
*J>ewage  lagoons. 

Identifiers:  Natural  thermal  environment.  Ground 
temperature  regimes,  Biological  kinetics. 

Low-maintenance,  technology-simple,  wastewater 
treatment  systems,  almost  without  exception   de- 
pend upon  biological  processes  for  their  effective- 
ness. During  the  past  20  years,  much  information 
has  been  revealed  about  the  basic  kinetics  as- 
sociated with  these  processes.  It  has  been  found 
that  temperature  is  one  of  the  most  important  en- 
vironmental variables  affecting  biological  waste 
treatment  processes  and  temperature  realtionships 
with  process  kinetics  have  been  formulated   Also 
during  this  same  period  of  time  much  information 
has  been  published  concerning  the  natural  thermal 
environment  and  its  relationship  to  meteorological 
factors  such  as  solar  radiation,  evaporation   wind 
velocity,  etc.  This  report  brings  together  the  above 
information  and  makes  it  available  for  use  by  the 
design  engineer.  Specifically,  it  contains  (1)  data 
and  methodology  for  the  determination  of  ground 
temperatures   and   the   temperatures   that  would 
exist  in  lagoons  and  other  surface  waters   (2)  the 
biological  kinetics  associated  with  the  removal  of 
organic  pollutants  in  lagoons,  and  (3)  information 
with  which  the  effect  that  temperature  has  on 
biological  kinetics  can  be  quantified.  Included  also 
are  examples  m  which  the  methodology  for  the 
iseapp'liendati0n  °f  er°Und  and  lag°0n  temPeratures 
W77-05004 


PAVING  AND  ROOFING  MATERIALS  (TARS 
AND  ASPHALT),  POINT  SOURCE  CATEGORY 
PROPOSED  PRETREATMENT  STANDARDS 
FOR  EXISTING  SOURCES  ainuakus 

Environmental  Protection  Agency,  Washington, 

For  primary  bibliographic  entry  see  Field  5G. 

W77-05062 

5E.  Ultimate  Disposal  Of  Wastes 

LAND  APPLICATION  OF  WASTE  MATERIALS 

t*or  primary  bibliographic  entry  see  Field  5B 
W77-04607 


HANDLING  DAIRY  WASTES, 

For  primary  bibliographic  entry  see  Field  5B 
W77-04610 


STUDIES      ON      THE      COLLECTION      AND 
LAND,SAL  °F  SLURRY  IN  NORTHERN  IRE 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept 
of  Agricultural  and  Food  Chemistry  ' 

For  primary  bibliographic  entry  see  Field  5D 
W77-04613 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5E— Ultimate  Disposal  Of  Wastes 


FARM  WASTE  COMPOSTING  PROCESS. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04619 

HYGIENIC  PROBLEMS  OF  DISPOSAL, 
TREATMENT  AND  UTILIZATION  OF  LIQUID 
MANURE,  .        .,.,.. 

Universitaet  Hohenheim  (Landwirtschftuche 
Hochschule  (West  Germany).  _,.,.-_, 

For  primary  bibliographic  entry  see  Field  5D. 
W77-04621 

ANALYSIS  OF  LIQUH)  MANURE  TREATMENT 
IN  HUNGARY,  WITH  SPECIAL  REGARD  TO 
ENVIRONMENTAL  PROTECTION, 

Research  Inst,  for  Management  of  Water  Supplies 

Budapest  (Hungary). 

For  primary  bibliographic  entry  see  Field  5D. 

W77-04622 

HYGD3NIC  PROBLEMS  OF  LIQUH)  MANURE 
TREATMENT  ON  LARGE-SCALE  FARMS  OF 
THE  COUNTY  TOLNA, 

Tolna  County  Public  Health  Station,  Szekszard 

(Hungary). 

For  primary  bibliographic  entry  see  Field  5D. 

W77-04624 


CALIFORNIA  CITIES  LAUNCH  $2  BILLION  IN 
SEWERAGE  JOBS. 

For  primary  bibliographic  entry  see  Field  5G. 
W77-04665 


SEWAGE  DISPOSAL  SYSTEM, 

J.  W.Greenleaf,  Jr. 

United  States  Patent  3,998,736.  Issued  December 
21  1976  Official  Gazette  of  the  United  States 
Patent  Office,  Vol.  953,  No.  3,  p  1155,  December, 
1976. 1  fig. 

Descriptors:    *Sumps,    *Atmospheric    pressure, 
Sewage,   *Patents,   *Sewage  disposal,  Conduits, 
Negative  pressure,  Waste  disposal. 
Identifiers:  'Vacuum-type  sewage  disposal. 

A  patent  was  issued  for  a  vacuum  type  sewage 
disposal  system.  The  system  has  two  variable 
volume  chambers  with  movable  waUs.  The  first 
contains  a  sewage  accumulating  sump  at  at- 
mospheric pressure.  A  discharge  conduit,  with  a 
negative  pressure  source,  has  an  open  intake  end 
which  is  normally  below  the  sewage  surface.  A 
flow  valve  is  contained  in  the  conduit  and  is  biased 
to  a  closed  position.  The  chamber  is  defined  by  a 
means  for  opening  the  valve  in  opposition  to  its 
closed  position.  A  control  valve  is  connected  to 
the  chamber  on  the  side  opposite  from  the  sump.  It 
is  movable  to  a  first  position  which  vents  the 
chamber  to  the  atmosphere,  and  a  second  which 
establishes  contact  between  the  chamber  and 
discharge  conduit.  The  second  chamber  is  defined 
by  a  means  which  connects  it  to  the  control  valve 
to  hold  it  in  the  second  position  due  to  the  negative 
pressure  therein.  There  is  another  means  of  return- 
ing the  control  valve  to  the  first  position  which  is 
responsive  to  atmospheric  pressure  in  the  first 
chamber.  (Collins-FIRL) 
W77-04675 


AWT  AT  WOODLANDS,  TEXAS, 

Houston  Univ.,  Tex.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W77-04690 


W77  -04707 

SURVIVAL  OF  COLIFORM  BACTERIA  IN 
SEWAGE  SLUDGE  APPLD2D  TO  A  FOREST 
CLEARCUT  AND  POTENTIAL  MOVEMENT 
INTO  GROUND  WATER, 

Washington     Univ.,     Seattle.     Coll.     of     Forest 

R  c sources 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04723 

IS  THERE  A  'SLUDGE  MARKET', 

Culp,    Wesner,    Culp-Clean    Water   Consultants, 

Santa  Ana,  Calif. 

W.  F.  Ettlich,  and  A.  K.  Lewis. 

Water  and  Wastes  Engineering,  Vol.  13,  No   12,  p 

40-44,  47,  December,  1976.  1  fig,  6  tab. 

Descriptors:    *Waste   water  treatment,   *Sludge, 
♦Marketing,      Publications,      'Surveys,      Sludge 
disposal,  Economics,  Prices,  Drying. 
Identifiers:  Composting,  Marketing  survey,  Air- 
dried  sludge,  Heat-dried  sludge. 

A  marketing  study,  including  a  literature  search 
telephone  survey,  and  user  survey,  was  conducted 
to  determine  the  practicality  and  desirability  of 
marketing   composted   waste   water   sludge.    Six 
metropolitan  areas  were  chosen,  three  of  which 
presently  have  such  an  operation.  The  literature 
search  revealed  that  prices  for  air-dried  sludge  ($0- 
20/ton  unbagged;  $20-60/ton  bagged)  were  higher 
than  competitive  products  at  West  Coast  prices 
Comparison  of  this  to  heat-dried  sludge  was  found 
to  be  difficult.  The  telephone  and  user  surveys 
revealed   that  most  people  were   willing  to   use 
sludge  compost  if  it  were  competitively  priced  and 
if  they  could  have  a  sample  for  testing.  Some 
would  use  it  instead  of  fertilizer,  but  it  was  felt 
that  compost  might  not  meet  their  needs.  Users  ac- 
cept the  product,  have  few  complaints,  and  many 
become  repeat  customers.  Demand  has  remained 
high.  It  was  found  that  no  significant  surveys  had 
been  made  in  present  market  areas.  The  study 
proved  that,  in  these  areas,  the  operation's  suc- 
cess depended  on:  favorable  local  publicity,  ease 
of  pick-up  or  delivery,  guidelines  or  suggestions 
for  use    free  or  low-cost  products,  and  a  trade 
name  for  the  product.  It  was  felt  that  a  demonstra- 
tion project  would  speed  public  acceptance  and 
use  of  sludge  compost.  (Collins-FIRL) 
W77-04727 

GROUNDWATER  POLLUTION  FROM  A  SEP- 
TIC TILE  FIELD ,  .  . 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 

ing. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04728 

EFFECT  OF  MUNICIPAL  LANDFILL 
LEACHATE  ON  MERCURY  MOVEMENT 
THROUGH  SODLS, 

Arizona  Univ.,  Tucson.  Dept.  of  Sous,  Water  and 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W77 -04729 

GROUND-WATER  POLLUTION  ASPECTS  OF 
LAND  DISPOSAL  OF  SEWAGE  FROM 
REMOTE  RECREATION  AREAS, 

Forest      Service      (USDA),      Escanaba,      Mich. 

Hiawatha  National  Forest. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04756 


A.  Scherler. 

Das  Papier,  Vol.  30,  No  1 1 ,  p  471-478,  No 

1976.  7  fig,  3illus,  11  tab. 

Descriptors:  'Sludge  treatment,  'Sludge 
•Pulp  wastes,  'Waste  water  treatment. 
Industrial  wastes,  Water  pollution  source 
pollution  treatment,  Pulp  and  paper  indu 
fluents,  Foreign  countries,  Europe,  Dei 
•Incineration,  Legislation,  Planning,  I 
treatment,  Biochemical  oxygen  demand,  I 
oxygen  demand,  Steam,  Electric  power. 
Identifiers:  Sulfite  pulp  mills,  Switzerland 

The  experience  of  Cellulosefabrik  Attisl 
a  sulfite  pulp  mill  in  Luterbach,  Switz* 
meeting  Swiss  environmental  legisl 
sketched.  The  report  covers  the  planning 
missioning  period  for  the  mechanical-biol 
fluent  purification  plant  and  sludge  dispo 
watering  and  incineration  in  a  flui 
burner.  Results  obtained  with  these  con 
sures  are  tabulated.  Initial  operating  res 
the  developed  effluent  treatment  system 
BOD  by  about  93%  and  COD  by  almost  3 
sluge  incineration  system  produces  a  ma 
8700  kg  of  steam/hr  at  a  power  consul 
4776  kw-hr/day.  (Ward-IPC) 
W77-04814 


RECYCLING    SEWAGE    WASTE    RE! 
AND  SOIL  AMELIORATION, 

Forest  Service  (USDA),  Washington,  D. 
J.  O.  Evans. 

In:  Timber  Bulletin  for  Europe,  Vol  2 
ment  4,  Papers  presented  to  the  Sym| 
Forests  and  Wood:  their  role  in  the  Em 
Interlaken,  September,  1975,  Part  II, 
United  Nations,  Geneva,  Switzerland, 
1976.  2  fig,  16ref. 

Descriptors:  'Sewage  sludge,  'Industr 
'Waste  disposal,  'Irrigation  water,  Se 
amendments,  Groundwater  recharge, 
management,  Municipal  wastes,  'Recyc 

Treated  municipal  sewage  residues 
sludges)  as  well  as  industrial  effluent 
monly  used  today  for  agricultural  irri 
soil  amendment  in  the  United  Kingdc 
United  States,  Japan,  Israel,  and  othei 
Benefits  include  increased  vegetath 
added  irrigation  water,  groundwater 
amelioration  of  disturbed  unproduc' 
enhanced  watershed  quality,  and  pri 
natural  resources.  Drawbacks  of  land 
effluents  are  minimal.  Although  sewagi 
resource  for  recycling,  proper  applica 
be  dictated  by  total  ecosystem  respon 
IPC) 
W77-04827 


WASTE  DISPOSAL, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

Bay  Inst. 

G.  Gross. 

MESA  New  York  Bight  Atias  Monog 

July  1976.  33  p,  8  fig,  10  tab,  60  ref,  9  i 

New    York    Sea    Grant    Institute    1 

NYSSGP-AM-76-009 

Descriptors:  'Waste  disposal,  'Sew 
♦Estuaries,  'Harbors,  New  York,  1 
Benthos,  'Environmental  effects, 
wastes,  Industrial  wastes,  Sedimentat 
River,  Ecosystems. 
Identifiers:  ♦New  York  Bight,  ♦Oce: 
Marine  ecosystems  analysis. 


KEEPING  UP  WITH  SLUDGE  AT  WPCF, 

For  primary  bibliographic  entry  see  Field  5D. 

W77 -04692 

SUBSURFACE    APPLICATION    SOLVES   COM- 
MUNITY'S SLUDGE  DISPOSAL  PROBLEM. 

For  primary  bibliographic  entry  see  Field  5D. 


EXPERIENCES  WITH  THE  THICKENING  AND 
BURNING  OF  BIOLOGICAL  AND  NON- 
BIOLOGICAL  SLUDGES (ERFAHRUNGEN  BEI 
DER  ENTWAESSERUNG  UND  VERBRENNUNG 
VON  BIOLOGISCHEN  UND  NICHT- 

BIOLOGISCHEN  SCHLAEMMEN), 
Cellulose  Attisholz  A.  G.  (Switzerland). 


Waste  solids  (dredge  spoil,  rubble,  se 
and  industrial  sludge)  are  dumped 
disposal  sites  in  New  York  Bight.  W 
has  been  regulated  since  about  1890. 1 
waste  solids  into  the  Bight  in  1975  ' 
spoil,  5  million  metric  tons;  nibble 
metric  tons;  industrial  sludges,  0.3  n 
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and  sewage  sludge,  0.3  million  metric  tons, 
ints  of  waste  solids  discharged  increased 
«n  1968  and  1975  although  the  number  of  in- 
lal  disposal  black  color,  human  artifacts, 
arbon  content  (greater  than  2%  carbon),  and 
content  (high  in  silver,  copper,  chronium, 
ad).  In  the  axis  of  Hudson  Channel,  waste 
its  locally  are  over  15  m  (50  ft)  thick  and 
more  than  150  Km2(60  mi2).  The  head  of 
>n  Channel  has  been  filled  by  waste  deposits, 
ihysical  alteration  of  the  bottom  has  caused 
is  changes  in  abundance  and  distribution  of 
i -duelling  organisms.  Accumulations  of 
e  sludges  on  the  ocean  bottom  are  as- 
:d  with  diseases  in  Crustacea  and  fin  erosion 
tain  bottom  dwelling  fishes.  Low  dissolved 
a  concentrations  occur  in  the  disposal  areas 
late  summer.  (NOAA) 
4847 


KE  STUDIES  OF  SAN  PEDRO,  CALD70R- 

>ART  12:  BIOENHANCEMENT  STUDIES 

IE  RECEIVING  WATERS  IN  OUTER  LOS 

LES  HARBOR, 

■sity  of  Southern  California,  Los  Angeles. 

'Marine  and  Coastal  Studies. 

mar>  bibliographic  entry  see  Field  5C 

1849 


NIC  LEACHATE  THREATENS  GROUND- 
R  QUALITY, 

ma  Univ.,   Norman.   Dept.   of  Civil   En- 

igand  Environmental  Science. 

mary  bibliographic  entry  see  Field  5B 

«70 


UAL  WASTE:  MODEL  STATE  LEGISLA- 

unental  Protection  Agency,  Washington 

v.  of  Water  Planning. 

nary  bibliographic  entry  see  Field  5G 

905 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Water  Treatment  and  Quality  Alteration— Group  5F 


ATORY  EXPERIMENTS  ON  THE  EF- 
OF  OCEAN  DUMPING  ON  BENTHIC 
rEBRATES.  I.  CHOICE  TESTS  WITH 
WASTES, 

s  and  Marine  Service,  West  Vancouver 
Columbia).  Pacific  Environment  Inst, 
lary  bibliographic  entry  see  Field  5C 
>49 


JMBUSTION  OF  ORGANICS, 

emical  Co.,  Midland,  Mich.  (Assignee), 
lary  bibliographic  entry  see  Field  5D. 


»S     FOR     INSOLUBILIZING     POTEN- 
WATER     POLLUTABLE      WASTES 
>ODIUM  OR  AMMONIUM  TYPE  SUL- 
FOXIDE   AIR    POLLUTION    CONTROL 

Resources,      Inc.,      Chicago,       ni. 

ary  bibliographic  entry  see  Field  5D. 


WATER  IN  THE  LITTLE  ARKANSAS 
IASIN  AREA,  SOUTH-CENTRAL  KAN- 

al    Survey,     Lawrence,     Kans.     Water 

s  Div. 

tfy  bibliographic  entry  see  Field  5B. 


SOURCE  DEVELOPMENT  ALTER- 
>.  RESIDUALS  MANAGEMENT,  AND 
!»  ON  THE  WATER  RESOURCES  OF 


wyomXST  A  RIVER  BASIN'  colorado  and 

Geological   'Survey,     Lakewood,     Colo.     Water 
Resources  Div. 
T.  D.  Steele. 

Paper     presented     at     Symposium     on     Water 
Resources  and  Fossil  Fuel  Production,  held  in 
Dusseldorf,  Germany,  September  7-8,  1976-  Inter- 
national Water  Resources  Association   1976   14  n 
1  fig,  1  tab,  17ref.  y' 

Descriptors:  *  Water  pollution  control,  'Coal  mine 
wastes,  'Environmental  effect,  *Watershed 
management,  "Rocky  Mountain  region,  Colorado 
Wyoming,  Model  studies,  Planning,  Evaluation  ' 
Identifiers:  *Yampa  River  basin(Colo-Wyo) 
Residuals  management.  ' 

Development  of  coal  resources  in  the  Yampa 
River  basin  in  the  southern  Rocky  Mountains  of 
the  United  States  will  have  a  variety  of  effects  on 
available  water  resources.  These  involve  both 
direct  effects  caused  by  coal  extraction 
processing,  transport,  and  conversion  techniques 
utilized  or  proposed  for  the  region  and  also  in- 
direct effects  associated  with  regional  economic 
growth.  Impacts  from  both  types  of  effects  in- 
volve water  resources  of  the  basin  in  terms  of 
water  withdrawals,  consumptive  use,  and  as- 
similative capacities  of  discharged  residuals  (that 
is,  noneconomic  byproducts).  A  regional  residual- 
management  analysis  involves  assessing  mass  and 
energy  balances  of  the  primary  economic  activi- 
ties, as  well  as  an  economic  and  technical  evalua- 
tion of  alternative  strategies  of  treatment  and 
modification  of  residuals  discharged  to  the  en- 
vironment from  various  sources.  Approaches  and 
results  to  date  of  residuals-management  and  en- 
vironmental-modeling techniques  are  described 
for  evaluating  water-resources  impacts  of  coal-re- 
lated development  in  the  Yampa  River  basin 
Colorado  and  Wyoming.  (Woodard-USGSl 
W77-04994 


NITROGEN  AND  METAL  CONTAMINATION 
?,F„nNiTURAL  WATERS  FROM  SEWAGE 
SLUDGE  DISPOSAL  ON  LAND, 

Purdue  Univ.,  Lafayette,  Ind.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5B 

W77-05002 


OCEAN  DUMPING-PART  2. 

Joint  Hearings— Sub  Comm  on  Fisheries  and  Wil- 
dlife Conservation  and  the  Environment  and  Sub 
Comm  on  Oceanography  Comm  on  Merchant 
Marine  and  Fisheries,  US  H  Rep,  January  23  29 
February  27,  1976.  p  1-378. 

Descriptors:  *Waste  dumps,  "Sludge  disposal, 
Oceans,  "Sewage  sludge,  "Waste  water  disposal 
Waste  water  treatment,  Waste  water(PoUution) 
Estuaries,  Coasts,  Water  permits,  Rivers,  Regula- 
tion, Sludge  treatment,  Sludge,  Treatment,  Treat- 
ment facilities,  Water  pollution  effects,  Water  pol- 
icy, Water  poUution  control,  Water  pollution  treat- 
ment, Water  quality  control,  Waste  disposal 
Water,  PoUution. 

Identifiers:  Coastal  waters,  "Congressional 
hearings,  "Ocean  dumping. 

The  Marine  Protection,  Research  and  Sanctuaries 
Act  of  1972,  more  commonly  known  as  the  Ocean 
Dumping  Act,  is  intended  to  assist  in  cleaning  up 
U.  S.  estuaries,  rivers  and  coastal  waters  and 
eventually  to  eliminate  the  dumping  of  waste 
material  into  the  ocean.  Four  federal  agencies  are 
involved  in  administering  the  Act.  The  Environ- 
mental Protection  Agency  (EPA)  is  vested  with 
authority  to  regulate  the  ocean  dumping  of  all 
waste  material  other  than  dredged  material  subject 
to  control  by  the  Army  Corps  of  Engineers.  The 
Coast  Guard  reports  violators  of  dumping  permits 
to  the  EPA  and  the  Attorney  General.  The  Na- 
tional Oceanographic  and  Atmospheric  Adminis- 
tration researches  environmental  effects  of  dump- 


ing and  recommends  solutions.  To  determine  the 
effectiveness  of  the  Act,  the  House  Subcommit- 
tees on  Oceanography  and  on  Merchant  Marine 
and  Fisheries  recently  held  public  hearings 
Maladministration  of  the  Act,  insufficient  funding 
inadequate  Coast  Guard  surveillance  of  ocean 
dumpmg  operations,  and  the  lack  of  proposed  al- 
ternative solutions  to  sludge  dumping  are  among 
the  problems  impairing  the  Act's  potential  effec- 

«7-7e-,n^i,See  ^  W76-07860)  (Josepher-Florida) 

W 77-05037 

5F.  Water  Treatment  and 
Quality  Alteration 

AN  EVALUATION  OF  LAND  TREATMENT  OF 
MUNICIPAL  WASTE  WATER  AND  PHYSICAL 
SITING  OF  FACILITY  INSTALLATIONS 

Office  of  the  Chief  of  Engineers  (Army),  Washing- 

For  primary  bibliographic  entry  see  Field  5D 
W77-04635 


A   BENEFIT/COST  EVALUATION   OF  DRINK- 
ING WATER  HYGIENE  PROGRAMS, 

Florida    Univ.,    Gainesville.    Inst,    of   Food   and 
Agricultural  Science. 

J.  E.  Singley,  A.  W.  Hoadley,  and  H.  E.  Hudson 
Jr. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-249  891 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche' 
Report  to  EPA  Office  of  Water  Supply,  Washing- 
ton, D.C.,  November,  1975.  136  p,  3  fig  27  tab 
101  ref,  5  append.  68-01-1838. 

Descriptors:  "Analytical  techniques,  "Cost- 
benefit  ratio,  "Water  treatment,  "Mathematical 
models,  "Regression  analysis,  Salmonella,  Shigel- 
la, Human  diseases. 
Identifiers:  "Water  hygiene,  Salmonellosis, 
shigellosis,  Hepatitis. 

A  methodology  has  been  developed  to  evaluate  the 
benefit/cost  ratio  of  water  hygiene  programs.  It  is 
based  upon  regression  models.  The  number  of 
water-related  disease  cases  is  estimated  by  esti- 
mating regression  equations  relating  the  rate  of  re- 
ported cases  of  infectious  disease  to  the  quality  of 
drinking  water  and  other  factors  and  estimating 
how  changes  in  water  quality  will  change  the 
number  of  cases  reported.  This  methodology  has 
been  used  to  evaluate  the  benefit/cost  ratio  for 
water  quality  improvements  affecting  the  in- 
cidence of  salmonellosis,  shigellosis,  and  hepatitis. 
First,  the  total  disease  and  cost  per  incidence  of 
disease  was  measured.  A  regression  equation  was 
then  estimated  to  explain  the  reported  rate  of  dis- 
ease and  water  quality.  Costs  of  a  given  water 
quality  improvement  program  were  then  esti- 
mated. The  benefits  of  improvement  programs 
were  then  determined  in  terms  of  infectious  dis- 
ease using  the  cost  per  incidence  of  disease  and 
estimated  regression  equation.  Cost/benefit  ratios 
were  then  determined.  The  regression  methodolo- 
gy can  be  used  for  other  water  programs  if  ap- 
propriate data  is  available.  (Snyder-FIRLl 
W77-04639 


THE  COST  OF  MUNICIPAL  WATER  SUPPLY- 
A  CASE  STUDY, 

Municipal  Environmental  Research  Lab.    Cincin- 
nati, Ohio. 

R.  M.  Clark,  R.  Stevie,  and  G.  Trygg. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-255  960 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche' 

Report  EPA-600/2-76-179,  July  1976.  42  p  8  fie   13 
tab,  5  ref. 

Descriptors:  "Treatment  facilities,  "Cost  analysis 

Economics,    "Management,    "Planning,   Utilities' 

Water    supply,    Systems    analysis,    "Municipal 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F— Water  Treatment  and  Quality  Alteration 


Water  supply  problems  have  become  increasingly 
important  recently.  Spreading  urban  boundaries 
force  many  potential  customers  to  locate  farther 
from  available  water  sources.  Therefore,  studying 
factors    affecting    the    costs    of    water    supply 
management  is  important.  These  factors  are  ex- 
amined for  the  Cincinnati  Water  Works,  Cincin- 
nati, Ohio,  and  the  application  of  a  functional  ap- 
proach to  the  analysis  of  water  supply  costs  is 
documented.  This  approach  provides  the  basis  for 
determining  the  cost  of  service  for  any  given  con- 
sumer within  the  Water  Works  service  area.  Ulti- 
mately this  or  a  similar  approach  will  of  necessity 
be  used  to  analyze  the  impact  of  regional  water 
supply  systems.  Costs  are  defined  functionally  for 
support  services,  acquisition,  purification,  power 
and  pumping,   and  transmission.   Operating  and 
maintenance,  capital,  and  labor  costs  are  evalu- 
ated. Manpower  costs  are  significant  and  play  an 
increasingly  important  role  in  the  total  cost  of 
water  as  delivered  to  the  consumer.  As  water  is 
pumped  from  treatment  plant  to  consumer,  costs 
are  added,   increasing  with  respect  to  distance 
from  the  central  supply.  Cost  zones  are  developed 
for  the  Water  Works  service  area.  Actual  charges 
and  construction  costs  are  compared  for  the  Water 
Works'  10  largest  water  users.  The  basic  principles 
discussed  apply  to  all  water  supplies.  They  must 
be  considered  in  planning  and  designing  water 
systems;  the  functional  analysis  is  extremely  im- 
portant   for    regional    considerations.    (Snyder- 
FIRL) 
W77-04643 


VIRUS      ELIMINATION      IN      WATER      AND 
WASTEWATER, 

Naval  Coastal  Systems  Lab.,  Panama  City ,  Fla. 
For  primary  bibliographic  entry  see  Field  5D. 
W77-04648 


SEWAGE  TO  AID  CITY  POWER  PLANT. 

For  primary  bibliographic  entry  see  Field  5D. 
W77 -04697 

GETTING    MORE    FROM    A   LIMITED    NATU- 
RAL RESOURCE. 

For  primary  bibliographic  entry  see  Field  6E. 
W77 -04911 


APPARATUS     FOR     PURIFYING     POLLUTED 
WATER, 

For  primary  bibliographic  entry  see  Field  5D. 

W77 -04966 


DETERMINATION  OF  RADIUM  REMOVAL 
EFFICIENCIES  IN  IOWA  WATER  SUPPLY 
TREATMENT  PROCESSES, 

Iowa    Dept.     of     Environmental    Quality,     Des 

Moines. 

R.  J.  Schliekelman. 

Technical  Note  ORP/TAD-76-1  to  EPA  Office  of 

Radiation  Programs,  Las  Vegas,   Nevada,  June 

1976.  212  p,  47  fig,  67  tab,  31  ref ,  1  append.  EPA 

68-03-0491. 

Descriptors:  *PoUutant  identification,  'Treatment 
facilities,  *Radioactivity ,  *Potable  water,  *Water 
treatment,  *Radium  radioisotopes,  *Iowa,  Water 
supply.  ,. 

Identifiers:  Natural  radioactivity,  'Radium 
removal. 

Water  from  municipal  water  treatment  plants  in 
Iowa  was  sampled  and  analyzed  to  determine  the 
efficiency  of  radium-226  removal  in  various  treat- 
ment processes  and  provide  cost  data  for  these 
processes.  Supplies  with  a  high  naturally  occurring 
radium  content  over  5  pCi/liter  in  Jordan  and 
Dakota  sandstone  formation  well  water  were 
selected.  Reverse  osmosis,  iron  removal  filtration, 
sodium  ion  exchange,  and  lime-soda  ash  softening 
were  studied.  Radium-226  removals  through 
reverse  osmosis,  sodium  ion  exchange,  and  lime- 
soda  ash  softening  plants  were  in  the  range  of  95%. 
Hardness  removals  with  reverse  osmosis  and  ion 
exchange  were  generally  nearly  identical  to  radium 
removal.  The  soda  ash  shortage  caused  considera- 
ble variation  in  hardness  and  radium  removals  in 
lime-soda  ash  softening;  generally,  radium 
removals  were  greater  than  hardness  and  iron 
removals.  Radium  removal  in  iron  removal  plants 
ranged  from  12  to  38%.  Total  annual  capital  and 
operation  costs  and  plant  operation  and  main- 
tenance costs  were  highly  variable  and  typical  cost 
data  could  not  be  developed.  (Snyder-FIRL) 
W77 -04652 


NO  SEWERS -NO  GROWTH, 

For  primary  bibliographic  entry  see  Field  5G. 

W77  04666 


GRAVITY  FILTERING  EQUD7MENT, 

Pista  S.A.,  Geneva  (Switzerland).  (Assignee). 
H.Bendel.  m  __  .  , 

U.S.  Patent  No.  3,984,326,  4  p,  3  fig,  3  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
951 ,  No  1 ,  p  261 ,  October  5,  1976. 

Descriptors:      'Patents,      'Water      purification, 
•Water  treatment,  'Filtration,  Water  quality  con- 
trol, Filters,  Carbon  filters,  Waste  water  treat- 
ment. 
Identifiers:  'Gravity  filters. 

A  gravity  filtering  apparatus  is  comprised  of  a 
basin  partitioned  into  compartments  each  having  a 
permeable  bottom  covered  by  a  filtering  bed  and  a 
device  for  flushing  such  filtering  beds.  The  flush- 
ing device  comprises  a  bell  adapted  to  fit  fluid- 
tight  onto  the  upper  edges  of  each  compartment  in 
turn  and  is  provided  with  a  pump  for  sucking  up 
filtered  water,  from  a  collecting  chamber  provided 
underneath  the  permeable  bottom  of  each  such 
compartment  through  its  filtering  bed.  The  flushed 
fluid  is  evacuated  through  a  conduit.  (Sinha-OEIS) 
W77 -04967 

COAL-RESOURCE     DEVELOPMENT     ALTER- 

NATrVES,   RESIDUALS   MANAGEMENT,   AND 

IMPACTS   ON   THE  WATER   RESOURCES  OF 

THE  YAMPA  RIVER  BASIN,  COLORADO  AND 

WYOMING, 

Geological     Survey,     Lakewood,     Colo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W77-04994 

ADSORPTION  AS  A  PROTECTIVE 

MECHANISM  FOR  WATERBORNE  VIRUSES, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
O.  J.  Sproul,  and  G.  D.  Boardman. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  049, 
Price  codes:  A06  in  paper  copy,  A01  in 
microfiche. University  of  Maine  Land  and  Water 
Resources  Institute,  Completion  Report,  January 
1977.  103  p,  1  fig,  38  tab,  42  ref.  3  append.  OWRT 
A-030-ME(l). 

Descriptors:        'Adsorption,        'Bacteriophage, 
Chlorine,     'Disinfection,    Protection,     'Viruses, 
'Chlorination,  Water  treatment. 
Identifiers:  Poliovirus,  Protective 

Mechanisms(Adsorption),  Quantitative  Recovery, 
Viral  Aggregates. 


soft  agar  overlay  technique  made  it  possi 
quantitatively  recover  T7;  recovery  of  poli 
was  accomplished  through  alkaline  overfaj 
meration  procedures.  None  of  the  parti 
systems  investigated  seemingly  protect* 
phage  from  inactivation  by  chlorine.  A 
chlorine  dosage  resulted  in  99.998,  99.98,  99. 
99.98  percent  inactivations,  for  these  $y 
However,  some  evidence  indicated  that  7 
more  stable  to  mechanical  disruption,  el 
pH,  and  low  ionic  strength  due  to  its  ass© 
with  solid  matter.  Conversely,  poliovirus  wi 
tected  to  some  degree  from  inactivati 
chlorine  in  each  of  the  adsorbent  systems 
tivations  were  approximately  97.3,  95.8,  71 
84.7  percent.  A  similar  hierarchy  of  protect* 
demonstrated  at  a  variety  of  disinfectant 
Although  viral  aggregates  would  logically  s< 
filiated  with  the  protective  mechanism  obi 
sucrose  gradient,  sedimentation  rate,  and 
tration  analyses  failed  to  demonstrate  tl 
volvement. 
W77  -04997 

5G.  Water  Quality  Control 

HYDROLOGY  AND  WATER  QUALITY  1 
CENTRAL  KENTUCKY  KARST:  PHASE 

Kentucky  Water  Resources  Research  Insl 

ington. 

For  primary  bibliographic  entry  see  Field  51 

W77-04602 


The  phenomenon  of  viral  association  with  solids 
has  been  demonstrated  by  several  investigators, 
and  it  has  been  shown  that  the  majority  of  viruses 
in  the  natural  environment  exist  in  an  adsorbed 
state.  The  principal  objectives  of  this  research 
were  to  ascertain  levels  of  association  in  a  given 
vims-adsorbent  system,  develop  techniques  for 
the  quantitative  recovery  of  adsorbed  virus,  deter- 
mine if  particulates  afforded  protection  to  as- 
sociated virus  from  disinfection,  and  investigate 
the  nature  of  any  existing  protective  mechanisms. 
Results  indicated  that  T7  bacteriophage  and 
poliovirus  associated  readily  with  particulates  of 
each  adsorbent  system.  Direct  application  of  the 


EPA  SETS  FINAL  RULES  ON  FEEDLO 
MITS.  „ 

Wallaces  Farmer,  Vol.  101,  No.  8,  p.  42,  i 
1976. 

Descriptors:  'Regulation,  'Permits,  *Wat« 
tion  control,  'Farm  wastes,  Waste  disposa 
quality  standards,  Pollution  abatement. 

Final   regulations    that   establish    the   co 

under    which    feedlots    will    need    wasti 

discharge  permits  have  been  issued  by 

vironmental    Protection    Agency.    Abou 

livestock  operations  nationwide  will  need 

under  these  regulations.  In  the  final  regi 

operations  that  do  not  discharge  pollute 

navigable  waters  will  not  need  a  permit.  I 

ing  operations  will  need  a  permit  if  th 

discharge  of  pollutants  and  their  operatk 

more  than  1000  slaughter  and  feeder  ca 

mature  dairy  cattle,  2,500  swine  weighinj 

lb.,  500  horses,  10,000  sheep  and  lamb; 

turkeys,      100,000      laying     hens      or 

(continuous    overflow    watering),    30,00 

hens  or  broilers  (liquid  manure  handlin 

ducks,  or  1,000  animal  units.  An  animal 

way  to  measure  an  operation  that  involve 

types  of  livestock.  A  feedlot  with  301-95 

units    will    also    need    a   permit    if   the 

discharges  pollutants  by  means  of  a  n 

conveyance  or  discharges  into  waters 

through  or  have  contact  with  animals. 

eludes  operations  larger  than:   300  sla\ 

feeder  cattle,  200  mature  dairy  cattle,  " 

over  55  lb.,  150  horses,  3,000  sheep,  1< 

keys,  30,000  laying  hens  or  broilers  (c< 

overflow  watering),  9,000  hens  or  broile 

manure   handling),    1,500   ducks,   or  3C 

units.  This  size  feedlot  may  also  need  a 

designated  by  the  EPA  or  Department  of 

mental  Quality  as  requiring  one.  Livesto 

cers  who  will  need  a  permit  should  W 

form  B  by  September  1 ,  1976.  (Ott-East  ( 

W77-04603 


NEW    EPA    PROPOSALS   FOR   FEED! 
NOFF  TAKE  REASONABLE  APPROAC 

R.  D.  Wennblom. 

Farm  Journal  Vol.   100,  No.  1,  p.  G3, 

1976. 
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iptors:  'Water  pollution  control,  *Feed  lots 
:ultural     runoff,     'Regulation,     'Permits ' 
i  wastes.  Pollution  abatement. 
Fiers:  *Exemption(Waste  disposal). 

nvironmental  Protection  Agency  (EPA)  is 
along  a  more  reasonable  approach  to  the 
le  pollution  of  streams  by  farm  and  feedlot 
Latest  indication  of  this  change  in  attitude 
during  a  discussion  of  which  size  animal 
s  will  require  a  wastewater  permit    EPA 
j  Administrator  John  R.  Quarles  Jr.  said  that 
loesn't  want  to  have  to  go  out  and  regulate 
feedlof.  EPA  has  already  prepared  an  ex- 
n  amendment  and   sent  it   to  the   White 
for  clearance  before  it  goes  to  the  Con- 
Last  March,  in  a  suit  brought  by  National 
ces  for  Defense,  Inc.  (NRDC),  the  court 
iiat  the  Corps  of  Engineers  is  responsible 
the  waters  of  the  U.S.',  not  just  the  naviga- 
ers.  This  decision  gives  the  Corps  authority 
actically  every  natural  and  artificial  body 
r  in  the  country,  including  farm  ponds  and 
where  normal  flow  is  5  or  more  cubic 
ond.  Next,  NRDC  challenged  EPA's  rul- 
t  only  the  largest  agricultural  operations 
a  permit  for  the  discharge  of  their  waste- 
lto  navigable  streams.  On  June  10    1975 
1  ruled  that  EPA  cannot  exempt  an  'animal 
or  another  agricultural  operation  simply 
it  s  small.  Forced  to  comply  with  this 
der,  EPA  has  now  proposed  new  regula- 
spell  out  the  conditions  under  which  con- 
d  animal   feeding   operations   would    be 
to  get  a  wastewater  permit.  Under  EPA's 
oposals  a  permit  would  not  be  needed  un- 
■e  than  1 ,000  slaughter  and  feeder  cattle 
lire  dairy   cows,   4,500   slaughter  hogs' 
heep  or  lambs,  55,000  turkeys,  180  000 
:ns,  or  290,000  broilers  are  confined  for  45 
more  during  a  12-month  period.  Other- 
permit    would    not    be    needed    unless 
ible  wastes'  are  discharged  directly  into- 
able  waters  that  run  through  the  feedlot- 
ivigable  waters  by  means  of  man-made 
eh  or  flushing.   A   feeding  facility,   no 
hat  size,  will  require  a  permit  if  EPA  and 
thonties    decide    that   it's    a    significant 
pollution.  (Ott-East  Central) 
W 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Water  Quality  Control— Group  5G 


Exemptions  from  changes  in  water  quality  regula- 
tions are  also  included.  A  nonpermit  holder  would 
get  an  exemption  of  either  5  years  from  the 
change  or  10  years  from  when  the  faculty  was 
estobhshed,  whichever  is  greater.  A  producer  Jith 
a  feedlot  permit  gets  either  10  years  from  when  the 
facihty  was  bu.lt  or  the  time  remaining  on  his  per- 

t^n  .  k  Leu,S  8reater  Senate  We  367  says  a 
feedlot  should  be  exempt  from  both  city  and  coun- 
ty zoning  changes  for  10  years  from  date  of 
change.  However,  this  doesn't  apply  to  livestock 
operations  currently  within  the  city  limits 
(Merryman-East  Central) 
W77-04605 


been  taken  to  alleviate  the  problem.  This  shows 
mat  as  in  other  agricultural  wastes,  the  technoloev 
exists  to  properly  dispose  of  the  waste.  The  reason 
the  farmer  doesn't  utilize  such  technology  is  the 
economic  expenditures  associated  with  such 
technology.  Only  when  the  consumers  demand  a 
specific  level  of  pollution  control  applied  equally 
to  all  farmers  will  agriculture  as  a  whole  more 
properly  manage  its  wastes.  (Merryman-East  Cen- 

W77-04608 


tOTECTS   FARMS   FROM    NUISANCE 

i. 

Farmer,  Vol.  101,  No.  8,  p.  41,  April  24, 

:  'Regulation,  'Legal  aspects,  'Iowa 
ution,   'Water  pollution,   Management' 
a  lots,  'Farm  wastes,  Legislation, 
s:  'Nuisance  suits. 

enate  file  367),  currently  in  the  Iowa 

could  help  protect  livestock  producers 
ince  suits.  One  section  of  the  bill  says 
that  whoever  is  there  first  is  right.  How- 
:  cattle  feeder  expands  his  operation  and 
'■a,  he  loses  his  protection  and  could  be 

the  degree  of  his  expansion.  The 
I  protection  is  good  as  long  as  he  meets 
ntal  regulations.  The  bill  also  tries  to 
vestock  producers  from  regulation 
:  a  producer  has  to  make  a  management 

s  that  costs  less  than  2  percent  of  the 
Jbushing  the  facihty)  to  control  an  odor 
>  a  facility  that's  less  than  10  years  old 
ars  of  exemption.  If  the  facihty  is  older 
ws,  he  has  a  one-year  exemption.  If  a 
i  faced  with  a  design  change  (one  that 

wan  2  percent  of  the  cost  of  building 
I  for  air  quality  on  a  facihty  less  than  10 
be  has  a  10-year  exemption  from  the 
ne  facihty  is  older  than  10  years  and  he 
e  a  feedlot  permit,  the  operator  gets  a 
option.  If  he  has  a  feedlot  permit,  the 
JS  exemption  from  the  change  is  the 
:  time  remaining  on  his  feedlot  permit 


FEEDERS   WARNED   STATE     LOCAL   HIII  F«! 
ON  POLLUTION  ARE  COMING  THREAT 

Beef,  Vol.  12,  No.  7,  p.  11,  March,  1976. 

Descriptors:     'Regulation,    'Feed    lots      'Legal 
aspects     'Permits,    Agricultural    runoff,    Cattle 
Costs  'Farm  wastes,  PoDution  abatement 
Identifiers:  'Impact  statements. 

A  recent  report  submitted  by  John  Sweeten  Texas 
A  and  M  agricultural  engineer,  to  the  American 
National  Cattlemen's   Association   asserted   that 
cattlemen  must  meet  2  criteria  to  head  off  environ- 
mentalists   pursuit  of  beef  feedlot  waste  restric- 
tions Cattlemen  must  do  a  good  job  of  preventing 
pollution   from   their  operations   and  they   must 
;™e   Politically    involved.    Sweeten    told    the 
ANCA  that  recently  proposed  rules  concerning 
discharge  permits  were  substantially  influenced  by 
the   input  of   catUemen.   One   area   with   which 
feedlot  owners  should  become  concerned  is  the 
construction    of    new    beef    feedlots     An    EPA 
requirement  that  new  feedlots  file  an  economic  im- 
pact statement  could  delay  construction  as  much 
as  3  years.  'Front  end'  costs  such  as  hiring  outside 
consultants  for  such  construction  are  difficult  to 
finance.    There    are   e   alternatives    to   filing   an 
economic  impact  statement:  (1)  Congressional  ac- 
tion to  eliminate  the  requirement  for  an  environ- 
mental impact  statement,  (2)  Get  states  certified  to 
issue  permits,  so  the  impact  statements  would  not 
be  required,  and  (3)  Avoid  being  classified  as  a 
new    source  of  pollution  by  staying  under  1  000 
head   buying  an  existing  lot,  or  building  nlentv  of 
runoff  storage  capacity.  Sweeten  also  warned  that 
cow-calf  men  are  about  to  get  their  first  exposure 
to  EPA  rules,  as  the  federal  government  starts 
working  on   non-point  source  pollution'  wich  will 
eventually  involve  every  non-feedlot  cattle  opera- 

«°-,n-,^!^COUntry  (penrod-East  Central) 
W77-04606 


FINAL  POLLUTION  RULES  RELEASED 

F.  Girres. 

Feedstuffs,  Vol.  48,  No.  1 1,  p.  5,  March  15,  1976. 

Descriptors:  'Water  pollution  sources,  'Feed  lots 
Regulation,    Water    quality    standards,    'Farm' 
wastes,  Pollution  abatement. 

The     Environmental     Protection     Agency     has 
released  its  final  regulation  defining  the  conditions 
under  which  animal  feeding  operations  are  con- 
sidered point  sources  of  pollution  and  must  obtain 
a  wastewater  discharge  permit.   Essentially   the 
final  regulation  is  a  three-tiered  definition  that 
designates   animal    feeding   operations    as    point 
sources  of  pollution  according  to  size.  Criteria  for 
permit  requirements  are  divided  into  3  categories- 
for  operations  with  1 ,000  or  more  animal  units-  for 
operations  with  more  than  300  but  less  than  l'oOO 
animal  units,  and  for  operations  with  less  than'300 
animal  umts.  The  basic  provisions  of  the  regula- 
tion are:  (1)  Feeding  operations  with  1 ,000  or  more 
animal  units  must  obtain  a  permit  if  there  is  a 
discharge  of  pollutants  into  navigable  water    (2) 
Feeding  operations  of  300-1,000  animal  units  are 
required    to    obtain    a    permit    if    the    facihty 
discharges  pollutants  through  a  man-made  con- 
veyance constructed  for  that  purpose,  or  there  is 
discharge  into  waters  that  pass  through  or  come 
into  direct  contact  with  animals  in  the  confined 
area.   (3)   Feeding   operations   of   less   than    300 
animal  units  do  not  require  individual  discharge 
permits.  Feeding  operations  that  fall  into  either  of 
the  latter  2  categories  that  do  not  meet  the  criteria 
for  discharge  permits  may  still  be  designated  point 
sources  of  pollution  and  require  a  permit  if  EPA 
determines    that    they    are    significant   polluters 
(Penrod-East  Central) 
W77-04609 


AGRICULTURE'S    CONTRIBUTION    TO    THF 
SOLID  WASTE  PROBLEM 

S.  A.  Hart. 

Water,  Air,  and  Soil  Pollution,  Vol.  4    No   2    n 
189-190,  May,  1975.  '  P' 

Descriptors:  'Agriculture,  'Solid  wastes    'Water 
pollution  sources,  'Economics,  Pollution  abate- 
ment, 'Farm  wastes. 
Identifiers:  'Waste  management. 

Waste  is  a  by-product  of  productivity.  For  every 
pound  of  beef  produced,  25  bis  of  manure  is 
produced.  Poultry  is  lower  at  only  8  lb/lb  meat  and 
fruit  is  even  less  at  from  1  to  5  bis  of  crop  residue 
wastes  left  in  the  field  for  every  pound  of  plant 
material  for  consumption.  The  same  five  steps  are 
used  in  the  management  of  agricultural  wastes  as 
those  used  in  the  management  of  any  other  waste 
commodity.  The  waste  must  be  properly  stored 
collected,  transported,  processed,  and  discharged 
without  degradation  of  the  environment.  Since  the 
farmer  doesn't  willingly  want  to  spend  the  money 
necessary  for  proper  management,  agricultural 
waste  management  is  not  always  successfully 
completed.  The  most  widespread,  hazardous 
waste  material,  pesticides,  is  associated  with 
agriculture.  Although  the  crops  are  harvested  and 
consumed,  pesticide  residues  linger.  Steps  have 


ECONOMICS  AND  TECHNOLOGY  FOR  CON- 
TROLLING DAIRY  FEEDLOT  RUNOFF 

Sod  Conservation  Service  Hyattsville  Md' 

R.  L.  Phillips,  and  M.  R.  Overcash 

Presented  at  the  1976  Annual  Meeting,  American 

Society  of  Agricultural  Engineers,  University  of 

Nebraska,  June  27-30,  1976,  Paper  No.  76-4032,  26 

p.  21ig,  8  tab,  lOref. 

Descriptors:  'Agricultural  runoff,  *Feed  lots 
Dairy  industry,  'Economics,  'Technology' 
Costs,      Sod      types,      Climate,      Topography 

Nitrogen,     Irrigation,     Waste     storage      'Farm 

wastes,  Pollution  abatement. 

Identifiers:  Herd  size. 

Research  objectives  were:  (1)  Determine  various 
design  elements  that  should  be  considered  in 
specifying  a  rainfall  runoff  pond  for  a  dairv  (2) 
Prepare  a  field  design,  economic  analysis, 'and 
operational  recommendation  for  several  dairv 
UnitS,^P!;eSentme  (3)  subreg«ons  in  the  Southeast 
and  (3)  Assess  the  relative  economic  impact  of 
compliance  on  a  dairy  and  the  impact  of  alterine 
existing  faculties  or  of  budding  a  completely  new 
system.  Factors  affecting  the  cost  of  no  discharge 
systems  are:  sods  to  be  irrigated,  climate,  topog- 
raphy, budding  location  and  construction  herd 
size   crops  irrigated,  and  method  of  harvest ' Tyni- 

^,alfarmS  Were  studied  on  each  of  tl>e  following 
(1)  Mountain  subregion  -  moderately  shallow  soils 
of  ndges;  (2)  Mountain  subregion  -  moderately 
deep  and  deep  sods  of  broad  valleys  and  basin-  (3) 
Piedmont  -  firm  clayey  solid  on  felsic  rocks '  (4) 
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Coastal  Plains  --  loamy  and  clayey  soil  of  smooth 
uplands,  and  (5)  Coastal  Plains  --  loamy  and  clayey 
soils  of  wer  lowlands.  These  case  studies  revealed 
that  the  economic  impact  on  the  dairy  fanner  anes 
mainly  with  herd  size  and  with  yearly  milk  produc- 
tion. The  cost  of  feedlot  runoff  control  vanes  from 
10  cents  per  hundred  weight  for  large  herds  to  27 
cents  for  small  herds.  Initital  investment  of  con- 
trolling feedlot  runoff  ranges  from  $55-$154  per 
cow    Annual  cost  ranges  from  412-$30  per  cow, 
depending  on  herd  size.  Costs  are  highest  for  small 
farms  Bunding  location  and  feedlot  layout  arc  the 
most  important  factors  affecting  cost.  Nitrogen 
was  found  to  govern  the  size  of  the  irrigation 
dispoal   on   all   5    study   farms.    Fixed   area   for 
disposal  is  the  most  economical.  Climate  has  little 
affect  on  costs,  Tripling  storage  capacity  from  1 
month's  capacity  to  3  menths'  capacity  increases 
annual  costs  by  one  percent,  but  increased  flexi- 
bility    of     management     makes     the     increase 
worthwhile.  (Rowe-East  Central) 
W77-04611 

THE  SWEDISH  EXPERIENCE  IN  CONNEC- 
TION WITH  ENVIRONMENT  PROTECTION 
AT  ANIMAL  PRODUCTION  SITES, 

National  Swedish  Environment  Protection  Board, 

Stockholm. 

S.  Berglund. 

In:  Managing  Livestock  Wastes,  Proceedings  3rd 

International  Symposium  on  Livestock  Wastes  - 

1975    University  of  Illinois,  Urbana-Champaign, 

April  21-24, 1975,  p.  627. 

Descriptors:  *Regulation,  "Legal  aspects,  'Water 
pollution  control,  Odor,  *Farm  wastes. 
Identifiers:  'Sweden,  'Environmental  protection. 

The  Swedish  Environment  Protection  Act  of  1969 
specif ically  prohibited  some  forms  of  pollution, 
such  as  the  discharge  of  animal  and  silage  effluent 
into  streams  and  lakes.  In  1973,  the  1969 
Guidelines  for  Environment  Protection  at  Animal 
Production  Sites  were  revised  in  terms  of  location 
of  new  animal  units,  requirements  of  cultivated 
land  area  to  number  of  animals,  and  manure 
storage  and  handling  requirements.  These  new 
requirements  are  supervised  and  enforced  by 
provincial  administrators.  Investigations  on  dif- 
ferent methods  of  reducing  odors  from  spreading 
manure,  along  with  emissions  from  animal  stables 
and  water  pollution  problems  are  being  earned 
out.  Cooperation  among  authorities,  local  agncul- 
tural  advisors,  and  farmers'  unions  has  been  suc- 
cessful. (Edwards-East  Central) 
W77-04614 

WASTE  TREATMENT  RULES  WON'T  PUT 
'IMPOSSIBLE'  BURDENS  ON  PRODUCERS, 

J.McClung. 

Feedstuffs,  Vol.  48,  No.  31 ,  p.  2,  August  2,  1976. 

Descriptors:  'Waste  treatment,  'Feed  lots, 
•Agricultural  runoff,  'Legal  aspects,  'Farm 
wastes,  Water  pollution  control,  Pollution  abate- 

Identifiers:  '1972  Federal  Water  Pollution  Control 
Act. 

Section  208  of  the  1972  Federal  Water  Pollution 
Control  Act  requires  beef  and  other  livestock 
producers  to  use  the  best  possible  management 
procedures  but,  according  to  a  panel  of  EPA  and 
USDA  specialists,  it  will  not  put  an  impossible 
burden  on  these  producers.  Section  208  is  a  pro- 
gram which  will  attempt  to  get  cooperation  among 
local  governments  in  a  particular  area  to  find  ways 
where  common  water  problems,  too  severe  or 
complex  for  technology  solving  alone,  can  be 
solved.  Pollution  factors  in  a  given  point  may  in- 
clude (1)  point  and  nonpoint  sources,  (2)  industri- 
al-municipal pollutants,  and  (3)  agncultural  runoff. 
In  addition  to  agricultural  runoff,  this  plan  will 
speak  to  forcsty,  mining,  and  construction  activi- 
ties and  the  intrusion  of  salt  water  into  ground- 
water supplies  due  to  the  reductions  in  the  flow  of 


fresh  water  from  any  cause.  The  1972  act  works  in 
the  foUowing  way.  Governors  of  states  decide 
which  areas  in  their  state  need  208  planning  Then 
designated  areas  have  an  agency  created  with 
members  which  include  elected  officials  from  the 
local  governments  concerned.  These  men  then 
plan  for  waste  water  treatment.  Their  goal  is  to 
have  all  the  treatment  works  necessary  to  maintain 
acceptable  water  quality  over  a  20-year  penod. 
Once  approved  by  the  EPA,  federal  funds  are 
available  to  the  planners.  To  minimize  water  pollu- 
tion problems  with  as  little  federal  involvement  as 
possible  is  the  intent  of  the  208  program.  Because 
of  the  few  options  available  to  ranchers  on  waste 
control,  cow-calf  operations  should  not  be  af- 
fected. (Edwards-East  Central) 
W77-04616 

NORTH      CAROLINA      SWINE      OPERATION 
SOLVES  ODOR,  WASTEWATER  PROBLEMS, 
R.  H.  Brown. 

Feedstuffs,    Vol.    47,    No.    48,    p.    34-36,    38, 
November  24,  1975.  3  fig. 

Descriptors:      Management,      'Design,      'Odor, 

•Waste   water  treatment,    'Aeration,   'Lagoons, 

Anaerobic  conditions,  Irrigation,  Denitrification, 

Oxygen    demand,    Water    pollution,    Feed    lots, 

•North  Carolina,   'Hogs,   'Farm  wastes,  Waste 

disposal. 

Identifiers:  'Land  disposal. 

Lexington  Swine  Breeders,  Inc.  developed  some 
disposal   and   odor  problems   which   were   com- 
pounded by  the  building  of  a  large  furniture  facto- 
ry and  several  new  homes  nearby.  The  manager  of 
Lexington    Swine    Breeders,    Inc.,    Dr.    George 
Wetherill,   secured   the   assistance   of   4   faculty 
members  of  North  Carolina  State  University  who 
helped  develop  a  satisfactory  waste  management 
system.  The  plan  called  for  the  emptying  of  1  of  4 
manure  pits  (1  pit  for  each  swine  house)  into  a 
newly  built  aerobic  lagoon.  Here  the  odors  were 
eliminated  and  the  oxygen  demand,  organic  car- 
bon, and  solids  loading  were  reduced.  The  wastes 
then  went  into  an  anaerobic  lagoon.  This  aerated- 
unaerated  treatment  sequence  provided  a  suitable 
condition  for  biological  denitrification  or  nitrogen 
removal.  Since  nitrogen  is  usually  the  limiting  fac- 
tor in  determining  the  amounts  of  wastes  or  waste- 
waters to  be  applied  to  fields,  there  was  great  ad- 
vantage in  this.  The  wastewater  was  then  sprinkler 
irrigated  out  on  pasture  land  about  1-1/2  hours  a 
week  A  creek,  which  had  run  through  the  feedlot, 
was  diverted  around  the  feedlot  into  a  larger  creek 
in  order  to  prevent  it  from  being  polluted  any 
longer.  The  system  seems  to  be  working  quite  ef- 
fectively. (Rowe-East  Central) 
W77-04618 


FARM  WASTE  COMPOSTING  PROCESS. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-04619 

LARGE-SCALE  MANAGEMENT  SYSTEMS 
AND  ENVIRONMENTAL  PROTECTION, 

Wyzsza  Szkola  Rolnicza,  Wroclaw  (Poland). 
M.Cena.  ,  .  _ 

In:  Progress  in  Animal  Hygiene,  F.  Kovacs  and  P. 
Rafai,  (ed).  Budapest,  Akademiai  Kiado,  1975.  p 
63-65.' 

Descriptors:  'Farm  wastes,  Waste  storage,  Public 
health,  Environment,  Disinfection,  Waste  treat- 
Identifiers:  'Waste  management,  'Environmental 
protection. 

All  changes  in  the  composition  of  soil,  water,  air 
and  animal  feed  affect  in  due  course  man,  who 
thus  has  to  face  not  only  the  favorable  but  also  the 
unfavorable  consequences  of  his  interference  with 
the  laws  of  nature.  Thus  the  responsibility  of  the 
animal  hygienist  for  the  protection  of  human  en- 
vironment is  multiple  and  great.  His  cooperation  is 


wanted  in  the  prevention  of  soil  and  watt 
tion  by  the  wastes  of  large  scale  animal  pre 
and  he  has  the  major  share  in  establiil 
propriate  methods  for  the  reduction  of  the 
al  load  in  liquid  manure  by  disinfection  in 
prevent  the  mediation  of  pathogenic  agent 
and  animals.  Apart  from  the  baclerii 
epidemiological  and  epizootologjcal  asp* 
disposal  and  handling  of  liquid  manure  p 
score  of  other  problems  in  respect  to  stoi 
utilization.  Liquid  manure  may  provide 
for  the  eggs  of  many  insects  and  pests.  It : 
be  the  source  of  obnoxious  odors  (M< 
East  Central) 
W77-04623 

KEARNEY  FEEDER'S  EARLY  EFFOR1 
ENVIRONMENTAL  AWARD. 

Nebraska  Farmer,  Vol  118,  No  14,  p  18, 
1976.  2  fig. 

Descriptors.  'Management,  'Feed  lots, 
•Farm  wastes,  Environment,  Pollution  at 
Water  pollution  control. 
Identifiers:  Holding  ponds,  Land  disposal 

Lewis  Feedlot,  Inc.  won  the  third  annual 

gins  Award  for  outstanding  efforts  in  c 

livestock  waste.  Between  $150,000  and 

was  spent  on  construction  of  the  4  wasi 

systems  in  use  on  a  160-acre  feedlot.  The 

located  on  flat  valley  land  adjacent  to  I 

River  northeast  of  Kearney.  All  the  rai 

falls  on  that  lot  had  to  be  controlled  so  it 

flow  into  the  river.  The  difficulty  was 

by  building  mounds  at  the  center  of  each 

feedlot  and  sloping  the  land  away  fron 

bunks  toward  the  other  side  of  the  lot, 

drainage    ditches    channel    wastes    inti 

ponds.  Several  wire-screened  debris  trar. 

hardware    cloth    were    located    in    the 

ditches  to  separate  solid  from  liquid  « 

slow  the  liquids.  From  the  holding  pond, 

cal  pump  is  used  to  pump  the  liquid  wast 

gated  pipeline  so  it  can  be  distributed  c 

on  cropland  whenever  the  pond  requires 

Solid  wastes  are  spread  on  the  croplan 

izer.  The  Lewis  farm  unit  includes  al 

acres  of  irrigated  land  and  600  acres  c 

Corn  lot  silage  is  the  main  crop.  (Rowe 

tral) 

W77-04628 

IMPACT    OF    FERTDLIZERS    AND 
TURAL  WASTE  PRODUCTS  ON  THE 
OF  WATERS. 

Organization    for    Economic    Co-Ope 

Development,  Paris  (France). 

For  primary  bibliographic  entry  see  Fie 

W77-04629 

A   BENEFIT/COST  EVALUATION   C 
ING  WATER  HYGIENE  PROGRAMS 

Florida   Univ.,    Gainesville.    Inst,    of 

Agricultural  Science. 

For  primary  bibliographic  entry  see  Fie 

W77-04639 


STORMWATER    MANAGEMENT    I 
NATURAL  DRAINAGE. 

For  primary  bibliographic  entry  see  Fii 
W77 -04653 

ARGULUS   IN   THE   LAKE   OF   Gl 
FRENCH), 

Institut  National  de  la  Recherche  A; 

Thonon-les-Bains  (France). 

d'Hydrobiologie  Lacustre. 

For  primary  bibliographic  entry  see  Fi 

W77-04655 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Water  Quality  Control— Group  5G 


NOLOGICAL  DATA  AND  THEHt  USE  IN 
CTICAL     WATER     MANAGEMENT,     ON 

MAN),  '     l 

tut  fuer  Wasserwirtschaft,  Magdeburg  (East 

lany). 

Upper. 

lologica  9(3),  p  427-441 ,  1975. 

riptors:  'Limnology,  "Lakes,  Management, 
)phication,  'Recreation,  Economics,  Water 
igement(Applied),  Water  pollution, 
ifiers:  East  Germany,  *Lake  restoration. 

mechanism  of  eutrophication  in  inland  lakes 
st  Germany  is  evaluated,  and  the  possibilities 
te  protection  and  technical  facilities  for  lake 
ration  are  pointed  out.  Outdoor  recreation  at 
and  their  surroundings  belongs  to  the  non- 
ictive  sphere  of  the  economic  structure  and  is 
times  neglected.  Therefore  a  new  method  is 
»sed  to  show  the  economic  value  of  outdoor 
ition.-Copyright  1976,  Biological  Abstracts, 

J4657 


.EWER  RATES  THAT  REFLECT  USE, 

luri  Univ.,   Columbia.   Dept.   of  Civil   En- 
ing. 

Ghosh,  and  M.  W.  Hall, 
jnerican  City  and  County,  Vol.  91,  No.  12  p 

December,  1976.  1  tab. 

iptors:   'Water  rates,   'Waste  water  treat- 
'Sewerage,  'Biochemical  oxygen  demand, 
>mics.  Cost  sharing,  Capital  costs,  Operating 
New  Hampshire, 
hers:  Dover(NH). 

roblems  of  equitable  distribution  of  water 
lent  costs  which  reflect  usage  were  con- 
d.  The  dominant  question  is  providing 
lable  means  of  charging  industrial  users  for  a 
lare  of  municipal  costs  involved  in  waste 
treatment.  Previously,  this  cost  was 
Med  between  municipalities  and  their  largest 
wth  taxation  used  to  offset  any  differences, 
commended  that  a  new  system  involving  ac- 
determination  of  the  quantity  and  quality  of 
it  from  these  customers  be  used  to  deter- 
he  load  on  the  municipal  system  and  costs 
lined  from  this  consideration.  The  most 
>n  rate  structures  used  are:  Ad  valorem  tax, 
m  dollar  value  of  property  or  a  levy  on  cor- 
revenue;  percentage  of  water  bill,  varied 
0%  to  150%;  special  assessment  charges; 
:  of  sewage;  or  volume  of  sewage  plus 
rge  for  suspsended  solids,  oil  and  grease, 
chlorme  demand  or  some  other  parameter! 
actices  of  Dover,  New  Hampshire,  were 
'ran  example.  Both  collection  and  operating 
re  charged  to  direct  users.  Annual  revenue 
mtenance  and  operation  was  proportioned 
oasis  of  percentage-of-use.  (Collins-FIRL) 
1663 


ORNIA  CITIES  LAUNCH  $2  BILLION  IN 
UGE  JOBS. 

ering  News-Record,  Vol.  197,  No.  26,  p  27 
9er,  1976.  ' 

'tors:   'Sewerage,   'Cities,    'Waste   water 

nt,  Sludge  treatment,   Ultimate  disposal 

ft.  Treatment  facilities,  Pumping  stations' 

Hsposal,  Storm  water,  California. 

ers:     San     Francisco(Calif),     Los     An- 

uif). 

■es  of  San  Francisco  and  Los  Angeles, 

|.  have  embarked  on  programs  to  up- 

leir  waste  water  handling  capabilities.  San 

h°  xf  °S  a  $15  biUion  Program  which  in- 
outfding  collector  sewers,  storm  water 
a  114-mgd  pumping  station,  and  the  con- 
»»  of  outfalls  on  the  city's  east  side.  The 

■fc  etX<^Cted  to  be  comPtoted  in  twelve 
ne  $500  million  Los  Angeles  project  in- 


volves improvements  to  the  Hyperion  plant  at 
Flaya  del  Rey,  its  major  treatment  facility  to  up- 
grade it  to  secondary  treatment  in  five  years  Upon 
completion,  the  plant  will  handle  its  own  160  tons 
per  day  of  sludge,  as  well  as  sludge  from  another 
small  waste  water  plant  and  two  reclamation 
plants.  The  sludge  will  be  disposed  in  sanitary 
landfills.  Ocean  discharge  will  be  discontinued  by 
the  early  1980s.  (Collins-FIRL) 
W77-04665 


NO  SEWERS-NO  GROWTH 

E.  H.  Boyles. 

DE    Journal,    Vol.    228,    No.    5,    p    56-59     77 

November,  1976.  6  tab. 

Descriptors:     'Water     conservation,     Domestic 

water     Domestic    wastes,    Treatment    facilities 

Plumbing. 

Identifier:  Sewer  moratorium,  Housing  industry. 

The  spread  and  impact  of  sewer  moratoriums  as  a 
means  of  restricting  community  growth  was  in- 
vestigated. One  major  effect  of  this  program  is  an 
adverse  effect  on  the  recovery  of  the  American 
housing      industry.      One      plumbing      industry 
spokesman  suggested  that  moratoriums  result  in 
housing  shortages;  unemployment  in  the  construc- 
tion  industry;   depressed   business  for  builders 
subcontractors,  and  their  suppliers;  and  contribute 
to  rising  costs.  Sewer  moratoriums  result  when  a 
sanitary    district    or    municipality    outgrows    its 
sewerage  system  or  cannot  maintain  established 
treatment  standards.  The  moratorium  usually  in- 
volves a  combination  of  the  following  factors:  a 
freeze  on  new  sewer  authorizations,  a  freeze  on 
new  sewer  connections,  a  freeze  on  new  building 
permits  or  a  class  of  building  permits,  a  freeze  on 
subdivision  requests  or  re-zoning  and  zoning  to 
higher  than  developed  densities,  and  a  slowing 
down  or  quota  system  for  any  or  all  of  the  above. 
Suggested  solutions  consisted  of  developing  un- 
tapped water  sources,  building  additional  sewage 
treatment  facilities,   or  instituting   an   area-wide 
water  conservation  program.   One   facet  of  the 
latter  category  is  water  saving  fixtures  and  fittings 
Various  items,  suggested  by  the  plumbing  indus- 
try, were  evaluated.  (Collins-FIRL) 
W77-04666 


DEVELOPMENTS     AT     WATER     RESEARCH 
CENTRE. 

For  primary  bibliographic  entry  see  Field  5D 
W77-04688 


IMPACT     OF    STORMWATER     RUNOFF    ON 
RECEIVING  WATER  QUALITY, 

Water  Resources  Engineers,  Inc.,  Walnut  Creek 
Calif.  ' 

For  primary  bibliographic  entry  see  Field  5B 

W77-04734 


INTRODUCTION    TO   URBAN   STORMWATER 
RUNOFF  MODELS, 

Water  Resources  Engineers,  Inc.,  Springfield,  Va. 
For  primary  bibliographic  entry  see  Field  5B 

W77-04735 


SIMPLIFIED  METHODS  OF  COMPUTING  THE 
QUANTITY  OF  URBAN  RUNOFF, 

Water  Resources  Engineers,  Inc.,  Springfield,  Va. 
For  primary  bibliographic  entry  see  Field  2E 
W77-04736 


ENVIRONMENTAL  CONCERNS  OF  (SWEDISH) 
WOOD-PROCESSING  INDUSTRIES, 

National  Swedish  Environment  Protection  Board 
Stockholm. 
N.  Jirvall. 

In:  Timber  Bulletin  for  Europe,  Vol  28,  Supple- 
ment 4,  Papers  presented  to  the  Symposium  on 
Forests  and  Wood:  their  role  in  the  Environment, 


Interlaken,  September,  1975,  Part  II  p  215-231 
(English),  p  232-249  (French),  p  250-271  (Russian) 
February,  1976.  6  fig. 

Descriptors:  'Air  pollution,  'Water  pollution, 
Solid  wastes,  Pulp  and  paper  industry,  Saw  mills 
Europe,  Legislation,  'Regulation,  Water  conser- 
vation, 'Water  pollution  control,  Water  pollution 
sources,  Wastes,  Industrial  wastes,  'Water  pollu- 
tion treatment,  'Capital  costs.  Economics 
Foreign  countries. 

Identifiers:  'Wood-processing  industry,  'Sweden 
Particle  board,  Hardboard,  Insulation  board. 

Dischvges  of  solids  wastes  (bark,  etc.)  high-BOD 
effluents,  and  atmospheric  emissions  by  pulp- 
paper,  hardboard,  particle  board,  insulation  board, 
and  sawmill  enterprises  in  Sweden  are  discussed! 
Wood-processing  industries  in  Sweden  are  among 
the  predominant  sources  of  environmental  disrup- 
tion. Legislative-regulatory  approaches  taken  to 
limit  water  consumption  and  pollution  have 
emphasized  internal  measures  over  external  treat- 
ment processes.  Uniform  emission  standards  are 
impractical,  owing  to  widely  varying  local  condi- 
tions; rather,  the  application  of  best  available  an- 
tipollution technologies  is  stresed.  Costs  of  en- 
vironmental control  may  be  10-15%  of  total  capital 
investment  for  new  mills,  but  may  often  be  less 
than  the  impacts  of  increased  energy,  labor  or  raw 
material  costs.  (Brown-IPC) 
W77-04828 


ENVIRONMENTAL    CONCERNS    OF    WOOD- 
PROCESSING  INDUSTRIES  (IN  AUSTRIA) 

Bundeskammer    der    Gewerblichen    Wirtschaft 
Vienna  (Austria). 
N.  Knoll. 

In:  Timber  Bulletin  for  Europe,  Vol  28,  Supple- 
ment 4,  Papers  presented  to  the  Symposium  on 
Forests  and  Wood:  their  role  in  the  Environment 
Interlaken,  September,  1975,  Part  II,  p  272-280' 
United  Nations,  Geneva,  Switzerland,  February' 
1976.  2  tab. 

Descriptors:  'Water  pollution  control,  'Pulp  and 
paper  industry,  Water  pollution  sources,  Wastes 
Waste  water  treatment,  Waste  treatment,  Capital 
costs,  Economics,  Sulfite  liquors,  'Pulp  wastes 
Air  pollution,  Filters,  Fuels,  Recycling,  Research 
and  development,  Governments,  Evaporation  In- 
cineration, Yeasts. 

Identifiers:  'Austria,  Chemical  recovery,  Closed 
systems,  Waste  paper,  Noise,  Spent  sulfite  liquor. 

Purification  of  pulp,  paper,  and  groundwood  mill 
effluents  in  Austria  may  require  a  capital  invest- 
ment of  about  4,500  million  Austrian  Schillings 
through  1978.  The  most  effective  water  pollution 
prevention  method  is  to  collect,  evaporate,  and 
burn  spent  pulping  liquors  and  recycle  the 
recovered  chemicals.  In  the  sulfite  pulp  industry, 
the  use  of  Mg,  Na,  or  ammonium  bases  is  a 
prerequisite  to  the  regeneration  of  cooking  liquors. 
Air  pollution  by  gaseous  or  solid  dust  emissions  is 
best  controlled  by  dry  separators  and  air  filters,  in 
conjunction  with  the  use  of  low-sulfur  fuels.  Other 
environmental  protection  principles,  such  as  waste 
paper  recycling,  closed  water  circuits,  and  yeast 
production  on  spent  sulfite  liquor,  are  also  men- 
tioned, along  with  the  need  for  noise  control  and 
government-supported  research  and  development 
work.  (Brown-IPC) 
W77-04829 


THE    MANAGEMENT    OF    URBAN    COASTAL 
RESOURCES, 

New  York  Sea  Grant  Inst.,  Albany. 

For  primary  bibliographic  entry  see  Field  6B 

W77-04845 


LAKE  ONTARIO  ATLAS:  LAND  USE, 

New  York  Sea  Grant  Inst.,  Albany. 

For  primary  bibliographic  entry  see  Field  2H 

W77-04846 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


A  SIMPLE  DIAGNOSTIC  MODEL  TO  DETER- 
MINE THE  FEASIBILITY  OF  SALINITY  CON- 
TROL OF  EURASIAN  WATERMILFOIL, 

North  Carolina   State  Univ.,   Raleigh.   Dept.   of 

Geosciences. 

E.  Knowles. 

Sea  Grant  College  Program  Publication  No.  UNC- 

SG-76-07,  August  1976.  25  p,  2  fig,  1  ref.  SG-04-6- 

158-44054. 

Descriptors:  *North  Carolina,  'Aquatic  weed  con- 
trol, *Aquatic  plants,  'Feasibility  studies,  Salini- 
ty, Freshwater,  Water  quality,  Anaerobic  condi- 
tions, 'Herbicides,  Model  studies,  Harvesting  of 
algae,  Pollution  abatement,  'Water  pollution  con- 
trol. 

Identifiers:  'Eurasian  watermilfoil,  'Salinity  con- 
trol. 

There  are  several  methods  proposed  for  the  con- 
trol of  Eurasian  Watermilfoil,  including  the  appli- 
cation of  herbicides,  the  use  of  mechanical  har- 
vesting and  the  increase  of  salinity  ot  the  water 
body.  It  is  with  this  last  method  that  this  paper  is 
concerned.  The  level  of  salinity  required  to  use 
this  method  as  a  control  mechanism  is  probably 
about  one-half  sea  strength.  The  diagnostic  models 
developed  are  simple  and  limited  in  application  by 
some  of  their  assumptions,  but  do  provide  valua- 
ble information  in  evaluating  the  method  of  salini- 
ty control.  It  was  apparent  from  this  analysis  that 
cutting  an  inlet  to  control  the  salinity  level  of  a 
basin  may  be  unrealistic  if  keeping  the  level  at  a 
desired  point  is  important.  If,  on  the  other  hand, 
the  decision  is  made  to  permanently  change  the 
basin  from  brackish  to  saltwater,  the  inlet  may  be 
the  best  salinity  control  alternative.  Pumping  is  the 
most  reliable  'controlled'  way  to  raise  and  then 
maintain  the  salinity  level,  but  as  can  be  seen  by 
the  cost  analysis,  the  initial  costs  are  very  high. 
(NOAA) 
W77-04848 


RECLAMATION   OF  WATER  FROM  WASTES 
IN  SOUTHERN  CALIFORNIA. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  5D. 
W77-04850 


One  of  three  water  quality  management  plans  for 
river  basins  in  Delaware,  the  plan  describes  all 
state  and  sub-state  actions  underway  or  projected 
to  meet  requirements  of  Section  303(e)  of  the 
Federal  Water  Pollution  Control  Act  Amendments 
of  1972.  The  document  describes  a  five  year  com- 
prehensive state  plan  to  identify  the  basin's  water 
quality  problems  and  posit  timely  remedial  cost-ef- 
fective programs  to  resolve  them.  Included  as  plan 
elements  are:  (1)  An  overview  describing  the  coun- 
ty, its  meteorological  characteristics,  its  water 
resources  and  subcounty  variations;  (2)  the  goals 
and  objectives  for  water  quality  planning  as 
established  by  the  federal  government  and  the 
state;  (3)  areawide  waste  treatment  management 
(208  planning);  (4)  a  background  description  of  the 
basin,  including  land  forms,  growth  forces, 
planning  determinants,  land  use  and  future  growth 
potential;  (5)  natural  resource  management 
responsibilities  for  point  source  pollution;  (6) 
sewer  and  wastewater  programs;  (7)  non-point  pol- 
lution sources,  (8)  strategies  for  plan  implementa- 
tion; (9)  individual  analyses  for  eight  sub-basin 
river  segments.  (Harris-Wisconsin) 
W77-04856 


THE  STATE  OF  KANSAS,  STATE  WATER 
PLAN  STUDIES,  PART  C,  LITTLE  ARKANSAS 
RIVER  BASIN, 

Kansas  Water  Resources  Board,  Topeka. 
For  primary  bibliographic  entry  see  Field  6B. 
W77-04851 

THE  PUBLIC  TRUST  DOCTRINE:  A  VIABLE 
APPROACH  TO  INTERNATIONAL  ENVHtON- 
MENTAL  PROTECTION, 

Denver  Univ.,  Colo.  International  Legal  Studies 

Program. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-04853 

STATE  OF  DELAWARE  NEW  CASTLE  COUN- 
TY RIVER  BASES,  WATER  QUALITY 
MANAGEMENT  PLAN. 

Delaware  State  Dept.  of  Natural  Resources  and 
Environmental  Control,  Dover. 
Div.  of  Environmental  Control,  Water  Resources 
Section.  September  1975.  461  p.  29  fig.,  39  tab.,  21 
ref.,  6  append.  EPA  1-033100750. 

Descriptors.  'Comprehensive  planning, 

•Delaware,  'Water  quality,  'River  basins,  Basins, 
Watershed  management,  Federal  Water  Pollution 
Control  Act,  Water  resources  development,  Water 
managemcnt(Applied),  Multiple-purpose  projects, 
Planning,  State  jurisdiction.  River  basin  develop- 
ment. 

Identifiers:  'New  Castle  County  River  Basin(Del), 
FWPCA  1972  Amendments. 


STATE  OF  DELAWARE  SUSSEX  COUNTY 
RIVER  BASIN,  WATER  QUALITY  MANAGE- 
MENT PLAN. 

Delaware  State  Dept.  of  Natural  Resources  and 
Environmental  Control,  Dover. 
Div  of  Environmental  Control,  Water  Resources 
Section,  December  1975.  359  p.  21  fig.,  31  tab.,  14 
ref.,  6  append. 

Descriptors:  'Comprehensive  planning, 

'Delaware,  'Water  quality,  'River  basins,  Basins, 
Watershed  management,  Federal  Water  Pollution 
Control  Act,  Water  resources  development,  Water 
management(Applied),  Multiple-purpose  projects, 
Planning,  State  jurisdiction,  River  basin  develop- 
ment. 

Identifiers:  'Sussex  County  River  Basin(Del), 
FWPCA  1972  Amendments. 

One  of  three  water  quality  management  plans  for 
river  basins  in  Delaware,  the  plan  describes  all 
state  and  sub-state  actions  underway  or  projected 
to  meet  requirements  of  Section  303(e)  of  the 
Federal  Water  Pollution  Control  Act  Amendments 
of  1972.  The  document  describes  a  five  year  com- 
prehensive state  plan  to  identify  the  basin's  water 
quality  problems  and  posit  timely  remedial  cost-ef- 
fective programs  to  resolve  them.  Included  as  plan 
elements  are:  (1)  An  overview  describing  the  coun- 
ty, its  meteorological  characteristics,  its  water 
resources  and  subcounty  variations;  (2)  the  goals 
and  objectives  for  water  quality  planning  as 
established  by  the  federal  government,  and  the 
state;  (3)  areawide  waste  treatment  management 
(208  planning);  (4)  a  background  description  of  the 
basin,  including  land  forms,  growth  forces, 
planning  determinants,  land  use  and  future  growth 
potential;  (5)  natural  resource  management 
responsibilities  for  point  source  pollution;  (6) 
sewer  and  wastewater  programs;  (7)  non-point  pol- 
lution sources;  (8)  strategies  for  plan  implementa- 
tion; (9)  individual  analyses  for  seven  sub-basin 
river  segments.  (Harris-Wisconsin) 
W77-04857 

ENVIRONMENTAL      QUALITY      STANDARDS 
UNDER  CONDITIONS  OF  UNCERTAINTY, 

Guelph  Univ.  (Ontario).  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6G. 
W77-04858 


CONNECTICUT  RIVER  BASIN  PRO< 
PART  III,  PHASE  I.  WATER  QUALITY  ■ 
NAISSANCE  FOR  THE  CONNECTICUT 
SUPPLEMENTAL  STUDY. 
Environmental  Protection  Agency,  Boston, 
Region  I. 

Available  from  the  National  Technical  h 
lion  Service,  Springfield,  VA  22161  as  PB-: 
Price  codes:  A06  in  paper  copy,  A0I  in  mic 
Final  Report  to  New  England  River  Bati 
mission,  Boston,  Mass.,  March  1975.  271  [ 
13  tab,  156  ref,  2  append.  CRS-NERBC-E] 
(12). 

Descriptors:  'Stream  flow,  'Water 
•Connecticut  River,  'New  England,  Lo 
Floods,  Erosion,  Silting,  Nutrients,  N 
Phosphates,  River  basins,  Impoundment 
use,  Suspended  solids,  Coliforms,  Dissol 
ygen,  Biochemical  oxygen  demand,  Chen 
ygen  demand,  Hydrogen  ion  concentratio 
perature.  Surveys,  Tributaries,  Flood  cont 
Identifiers:  'Connecticut  River  Basin  ( 
sion,  Nutrient  loading,  Westfield  Rive 
Deerfield  River(Mass),  Ammonoosuc  Ri% 
White  RiveifVt),  Passumpsic  RiverfVt) 
stone  Brook(Vt). 

Factors  primarily  responsible  for  water  q 
the  Connecticut  River,  including  strei 
variations,  and  nutrient,  sediment  and  silt 
determined,  based  on  available  data  derii 
such  sources  as  EPA,  USGS,  and  the  Cor] 
gineers.  Correlations  between  flow  and  12 
ters  indicated  that  only  10%  to  25%  of  p 
variation  can  be  attributed  to  streamflo 
nutrient  loads  varied  from  1,300-8,000  lb 
ammonia  nitrogen  and  9,000-13,000  lbs 
phosphates  at  Northfield,  Massachu! 
13,000-33,000  lbs/day  and  1 1,000-30,00( 
respectively  at  Enfield,  Connecticut,  ju 
the  Sprinfgield  metropolitan  area.  Estin 
loss  ranged  from  .75  million-5  million 
Physical-chemical  changes  in  water  quali 
occured  as  a  result  of  impoundments  and 
are  also  discussed.  A  bibliography  was  d 
on  the  impoundment  issue.  In  addition, 
quality  reconnaissance  of  six  selected  tr 
the  Westfield  River,  the  Deerfield  Riv< 
stone  Brook,  the  White  River,  the  Ami 
River,  and  the  Passumpsic  River,  was  p< 
Parameters  such  as  dissolved  oxygen,  i 
BOD,  and  coliform  counts  are  reported.  I 
Wisconsin) 
W77-04871 


WASTED  HEAT  AND  AQUATIC 

ECOSYSTEMS, 

Atkins      Research      and      Development.Epsom 

(England).  . 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04869 


IMPROVING  THE  SANITARY  PRO" 
OF  GROUND  WATER  IN  SEVERELY  1 
FRACTURED,  AND  CREVICED  LIMES 

Agricultural  Research  Service,  Belts ville 
For  primary  bibliographic  entry  see  Field 
W77-04890 


SYNOPTIC   SURVEY  OF  HYPOL 
AERATION, 

Limnological  Associates,  Ojai,  Calif. 
A.  W.  Fast,  and  M.  W.  Lorenzen. 
Journal  of  the  Environmental  Engine* 
sion,  American  Society  of  Civil  Engin 
102,  No.  EE6,  Proceedings  Paper  1262 
1173,  December  1976.  15  fig,  33  ref,  1  ap 

Descriptors:  'Lakes,  'Reservoirs,  *Hy| 
•Aeration,  'Thermal  stratification,  Stri 
Thermocline,  Temperature,  Destratifics 
ing,  Oxygenation,  Dissolved  oxygen. 
Identifiers:  'Air  injection,  'Mechanica 
•Oxygen  injection,  'Oxygen  depletion, 
lift  system,  Full  airlift  system. 

Hypolimnetic  aeration/oxygenation  is  s 
oxygenating  hypolimnetic  waters  withe 
ing  thermal  stratification  in  a  lake  or 
Seventeen  different  hypolimnet 
tor/oxygenator  designs  were  pres< 
analyzed.  They  were  categorized  as  i 
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ition  systems,  pure  oxygen  injection  systems, 
air  injection  systems.  Air  injection  systems 
be  further  subdivided  into  full  air  lift  designs, 
al  air  lift  designs,  and  downflow  air  injection! 
II  the  systems,  the  full  air  lift  is  probably  the 
:  efficient  in  terms  of  energy  consumed  to  dis- 
:  a  given  amount  of  oxygen.  None  are  in 
spread  usage.  (See  also  W77-04900)  (Bender- 
S) 
•04899 


IPARATIVE  STUDY  WITH  COSTS  OF 
OLIMNETIC  AERATION, 

tological  Associates,  Ojai,  Calif. 

.  Fast,  M.  W.  Lorenzen,  and  J.  H.  Glenn. 

lal  of  the  Environmental  Engineering  Divi- 

American  Society  of  Civil  Engineers,  Vol. 
No.  EE6,  Proceedings  Paper  12629,  p  1175- 

December  1976.  7  fig,  1  tab,  37  ref ,  1  append. 

riptors:  *Lakes,  *Reservoirs,  *Aeration, 
tolved  oxygen,  'Hypolimnion,  Oxygenation! 
jen,  Stratification,  Thermal  stratification! 
>erature,  Thermocline,  Destratification,  Mix- 
Water  pollution  treatment,  Pollution  abate- 

ifiers:  'Oxygen  depletion,  'Liquid  oxygen 
m,  'Partial  air  lift  system,  'Full  air  lift 
m,  'San  Vicente  Reservoir(Calif). 

limnetic  aeration/oxygenation  is  a  means  of 
snating  hypolimnetic  waters  of  a  lake  or 
roir  without  disruption  of  thermal  stratifica- 
The  process  differs  from  destratification,  in 
t  the  objectives  are  reduction  of  thermal 
[ication  and  oxygenation  of  bottom  waters. 
limnetic  aeration/oxygenation  improves 
quality  for  domestic  and  industrial  supply, 
:s  suitable  habitat  for  yearlong  survival  of 
'ater  fish,  satisfies  downstream  water  release 
ards  for  oxygen  and  temperature,  and  other- 
benefits  the  environment.  Methods  of 
imnetic  aeration/oxygenation  which  use  pure 
:n,  a  partial  air  lift  pump,  and  a  full  air  lift 
were  described  and  analyzed.  Comparison 
it  estimates  for  these  systems  at  San  Vicente 
voir,  California,  revealed  that  the  full  air  lift 
i  is  more  efficient  and  less  costly  to  operate, 
yer,  the  requirements  of  a  prospective  aera- 
ite  may  favor  the  unique  properties  of  any 
f  the  systems.  (See  also  W77-04899)  (Bender- 

14900 


SONMENTAL  LAW-WATER  POLLU- 
-EPA  ADMINISTRATOR  IS  EM- 
5RED  TO  PROMULGATE  EFFLUENT 
rATIONS-AMERICAN  IRON  AND  STEEL 
L  526  F2D  1027  (3D  CIR  1975), 
3oroff. 

k  University  Law  Review,  Vol  10,  No  4   p 
7,  Summer  1976. 

ptors:  'Federal  Water  Pollution  Control 
Administrative  agencies,  'Industrial  wastes, 
lation,  Legal  aspects,  DischargefWater),  Ef- 
i,  Wastes,  Pollutants,  Permits,  Water  pollu- 
^ater  pollution  sources,  Legislation,  Stan- 
Water  pollution  control,  Judicial  decisions 
tiers:  'FWPCA  Amendments  of  1972 
ent  limitations. 

ote  discusses  the  Federal  Water  Pollution 
>!  Act  (FWPCA)  Amendments  of  1972,  in 
f  the  decision  in  American  Iron  and  Steel  In- 
y.  EPA.  The  Third  Circuit  Court  of  Appeals 
(ined  that  the  FWPCA  Amendments  of  1972 
>ze  the  Administrator  of  the  Environmental 
Ion  Agency  (EPA)  to  promulgate  effluent 
ions  regulating  the  discharge  of  water  pollu- 
rom  existing  industrial  point  sources.  The 
n  came  in  response  to  a  petition  filed  by  the 
jan  Iron  and  Steel  Institute,  contending  that 
A  lacked  statutory  authority  to  issue  ex- 
nmitations  regulating  effluent  discharges, 
it  limitation  is  primarily   concerned   with 


regulating  the  quality  and  quantity  of  pollutant 
discharge  from  a  given  source  or  category  of 
sources.  The  FWPCA  distinguishes  between  ef- 
fluent limitations  and  water  quality  standards.  The 
author  reviews  provisions  of  FWPCA  so  that  the 
impact  of  case  is  better  understood.  He  discusses 
the  ambiguous  nature  of  the  FWPCA,  and  the  dif- 
ficulties the  judiciary  has  had  with  finding  indica- 
tors of  Congressional  intent  with  regard  to  EPA's 
limitation  -issuing  authority.  The  distinctions 
between  EPA's  promulgating  authority  and  the 
permit  issuing  process  are  also  discussed.  (Morse- 
Florida) 
W77-04903 


RESIDUAL  WASTE:  MODEL  STATE  LEGISLA- 
TION, 

Environmental  Protection  Agency,  Washington 
D.C.  Div.  of  Water  Planning. 
D.  Macdonald,  J.  M.  Cole,  W.  F.  Dwyer,  and  D.  A. 
O'Leary. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-251  031, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche 
Report  EPA-440/9-76-004,  March  1976.  142  p  4 
append.  68-01-3550. 

Descriptors:  'Environmental  sanitation,  'Residual 
soils,  'Planning,  'Legislation,  'Sludge  disposal, 
Disposal,  Waste  disposal,  Municipal  wastes,  Set- 
tling basins,  Solid  wastes,  Management,  Project 
planning,  Industrial  wastes,  Waste  water  disposal, 
Federal  government,  Administrative  agencies! 
Regulations,  Governmental  interrelations! 
Legislation,  State  governments,  Local  govern- 
ments, Permits. 

Identifiers:  'Regional  planning,  'Urban  planning, 
'Federal  Water  Pollution  Control  Act  Amend- 
ments of  1972,  Hazardous  substances,  Licenses. 

Section  208  of  the  Federal  Water  Pollution  Control 
Act  Amendments  of  1972  provide  for  a  waste 
treatment  management  process  for  the  disposition 
of  all  residual  waste.  Consistent  with  this,  the  En- 
vironmental Protection  Agency  (EPA)  has 
proposed  Model  State  Legislation  for  residual 
waste.  The  research  methodology  consisted  of  sin- 
gling out  frequently  mentioned  problems  concern- 
ing residual  waste  disposal  and  then  locating 
specific  existing  state  legislation  aimed  at  remedy- 
ing the  problems.  The  compilation  of  each  problem 
and  solution  became  the  Model  legislation.  Areas 
in  which  legislation  is  needed  include:  programs  of 
state  and  local  incentives  for  resource  conserva- 
tion; specific  provisions  for  permitting  the  use  of 
sludge  on  land;  wider  recognition  of  the  benefits  to 
the  states  from  comprehensive  control  of 
hazardous  wastes.  The  second  and  third  proposi- 
tions are  treated  extensively  in  the  model  legisla- 
tion. Specific  problems  addressed  are:  the  rela- 
tionship between  statutes,  ordinances  and  regula- 
tions; choosing  between  new  law  and  regulation; 
the  appropriate  level  at  which  laws  and  regulations 
should  be  enacted  and  enforced;  vagueness  and 
overbreadth  in  legislative  definitions;  providing 
guidelines  under  which  legislatively  delegated 
authority  is  to  be  used;  establishing  clear  permit 
requirements;  protecting  each  citizen's  right  to 
notice,  hearings  and  judicial  review;  and  provi- 
sions for  injunctions  to  obtain  speedy  relief  from 
unsanitary  disposal  operations.  (Moorhouse- 
Florida) 
W77-04905 


THE  TRANS-ALASKA  PD?ELINE  AND  STRICT 
LIABILITY  FOR  OIL  POLLUTION  DAMAGE, 

Washington  Univ.,  St.  Louis,  Mo.  School  of  Law 

A.  G.  Stone. 

Urban  Law  Annual,  Vol  9,  p  179-201  (1975).  107 

ref. 

Descriptors:  'Alaska,  'Oil  pollution,  'Oil  indus- 
try, 'Pipelines,  'Piping  systems(Mechanical),  Oil, 
Oil  fields,  Oil  spills,  Oil  wastes,  Pipe  foundations, 
Engineering  structures,  Hydraulic  structures, 
Hydraulic  conduits,  Transportation,   Mechanical 


engineering,  Water  pollution.  Pollutants,  Pollution 

abatement. 

Identifiers:  'Absolute  liability. 

In  November,  1973,  Congress  enacted  the  Trans- 
Alaska  Pipeline  Authorization  Act  permitting  con- 
struction of  the  pipeline  without  judicial  resolution 
of  the  environmental  challenges  raised.  This  arti- 
cle examines  the  pipeline's  development  and 
potential  environmental  effects,  the  Act's  inclu- 
sion of  strict  liability  for  damage  caused  by  oil  pol- 
lution and  a  proposed  general  adoption  of  strict  lia- 
bility for  all  oil  transportation  and  storage.  The  en- 
vironmental problems  raised  include  damage  to 
the  permafrost,  the  earthquake  risk  and  the  marine 
impact  of  oil  spills  in  arctic  waters  resulting  in  bird 
and  fish  destruction.  Owners  of  the  pipeline  right- 
of-way  are  strictly  liable  for  damages  incurred 
along  the  pipeline,  and  owners  and  operators  of  oil 
tankers  carrying  oil  transported  by  the  pipeline  are 
strictly  liable  for  damages  to  all  injured  parties 
resulting  from  oil  spillage  pollution.  The  author 
suggests  that  the  Act  sets  the  stage  for  federal 
statutes  imposing  strict  liability  for  damages 
resulting  from  all  oil  transport,  thereby  classifying 
oil  transport  as  an  ultrahazardous  activity  and  no 
longer  relying  upon  outdated  common  law 
remedies.  (Welch-Florida) 
W77-04907 


WATER  POLLUTION  CONTROL  REFORM  IN 
IOWA:    THE    DEPARTMENT    OF    ENVIRON- 
MENTAL QUALITY  ACT  OF  1972 
F.  M.  Baker. 
Urban  Law  Annual,  Vol  8,  p  241-251  (1974).  71  ref. 

Descriptors:  'Iowa,  'Water  quality  control, 
'Legislation,  'Water  quality  standards! 
'Administrative  agencies,  Administrative  deci- 
sions, Water  resources  development,  Water  con- 
servation, Water  law,  Water  policy,  Water  pollu- 
tion control,  Regulation,  Administration,  Legal 
aspects,  State  jurisdiction,  Pollution  abatement, 
State  governments. 
Identifiers:  'Administrative  regulations. 

This  article  examines  recent  reorganization  of  ad- 
ministration and  enforcement  of  water  pollution 
control  in  Iowa.  Although  the  control  provisions  of 
the  Department  of  Environmental  Quality  Act  of 
1972  are  substantially  identical  to  earlier  legisla- 
tion, the  new  Act  provides  for  extensive  structural 
reorganization-  of  the  control  program.  The  Act 
creates  a  separate  parent  agency  to  administer  the 
pollution  control  programs  in  areas  of  chemical 
technology,  solid  waste  disposal  and  water  pollu- 
tion control.  Attempts  to  provide  coordination 
among  responsible  agencies  resulted  in  valuable 
professional  input  to  lay  commissions.  The  Act 
also  provides  administrative  structural  modifica- 
tions in  order  to  balance  any  threat  of  political  in- 
fluence. The  Act  preserves  the  traditional  informal 
proceedings,  yet  it  provides  procedural  safeguards 
for  alleged  polluters.  A  singular  feature  of  the 
Iowa  law  is  the  requirement  that  the  Water  Quality 
Commission  engage  in  informal  negotiations  as  the 
first  step  in  the  enforcement  process.  The  major 
weakness  of  the  pollution  control  procedure  for 
compelling  compliance  with  regulations  is  its 
requirement  of  free  litigation  of  the  reasonable- 
ness and  validity  of  an  order  issued  to  force  com- 
pliance. Recent  Iowa  Supreme  Court  decisions 
have  favored  the  Act  by  requiring  proper  enforce- 
ment of  the  Act  in  the  area  of  administrative  or- 
dered improvements.  (Welch-Florida) 
W77-04908 


HOUSE  OVERSIGHT  HEARINGS:  BEARING 
THE  LAW'S  DELAY  (1972  AMENDMENTS  TO 
FEDERAL  WATER  POLLUTION  CONTROL 
ACT), 

J.  T.  Sliter. 

Journal  Water  Pollution  Control  Federation,  Vol 

46,  No.  3,  p.  424-28,  March  1974.  2  photo. 
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Descriptors.  'Federal  Water  Pollution  Control 
Act  'Legislation,  'Administrative  agencies, 
♦Water  quality  standards,  Administrative  deci- 
sions, Federal  government,  State  governments, 
Project  benefits,  Project  post-evaluation,  Manage- 
ment, Water  policy,  Cost  repayment,  Cost  analy- 

Identifiers:  'Federal  Water  Pollution  Control  Act 
Amendments  of  1972,  'Administrative  regula- 
tions. 

The   House    of   Representatives    held   oversight 
hearings  in  February,  1974,  to  examine  the  effec- 
tiveness of  the  1972  Amendments  to  the  Federal 
Water  Pollution  Control  Act.  At  these  hearings, 
heavy  criticism  of  the  program  and  its  administra- 
tion was  levied  by  state  officials.  The  Environ- 
mental Protection  Agency's  (EPA)  management  of 
the  construction  grant  program  was  criticized  for 
its  excessive  paperwork,  inadequate  funding  and 
administrative  confusion,  much  of  which  arose  out 
the  maze  of  incomplete  and  changing  guidelines 
formulated  by  EPA.  The  lack  of  flexibility  of  the 
secondary  treatment  requirements  was  alleged  by 
state  officials  to  have  led  obsolesence  of  many 
recently  constructed  waste  treatment  plants.  The 
EPA  denied  that  there  had  been  any  intentional 
slow  down  of  construction  grant  funds  but  ad- 
mitted that  major  errors  in  administration  had  oc- 
curred. The  EPA  contended  that  newly  adopted 
regulations    will    be    more    flexible    and    should 
eliminate     some     of    the     paperwork     formerly 
required   to    be   completed    by    state    and   local 
governmental  agencies.  Most  substantive  discus- 
sion of  possible  legislative  modifications  to  the 
Act  was  curtailed  by  EPA's  predictions  of  future 
efficient  construction  grant  program   operation. 
(Welch-Florida) 
W77-04913 


MARITIME  LAW:  TO  FISH  OR  CUT  BAIT. 

For  primary  bibliographic  entry  see  Field  6E. 
W7"M)4917 

TIME  BOMB  IN  THE  MEDITERRANEAN, 

J.Cousteau. 

Saturday  Review,  Vol  3,  p  10-1 1 ,  April  3, 1976.  2  p. 

Descriptors:  'Ships,  'Foreign  countries, 
'Hazards,  'International  law,  'Chemical  wastes, 
'Lead,  Oceans,  Foreign  countries,  Accidents,  In- 
dustrial wastes,  Water  pollution  sources,  Chemi- 
cals, Pollutants,  Toxicity,  Water  pollution  effects, 
Law  of  the  sea. 
Identifiers:  'Mediterranean  Sea. 

In  1974  the  Cavtat,  a  Yugoslavian  freighter,  sank 
at  the  entrance  to  the  Adriatic  Sea.  It  was  loaded 
with  600,000  pounds  of  a  poisonous  and  combusti- 
ble cargo  of  lead  compounds.  Scientists  feared 
then,  and  still  fear,  that  swimmers  and  those  on 
shore  may  be  subject  to  extremely  poisonous 
wastes,  if  leakage  occurs.  Italian  authorities 
claimed  that  the  accident  was  in  international 
waters  and  therfore  was  not  their  responsibility. 
The  Yugoslav  ship  owners  said  that  the  cargo  was 
only  a  potential  pollutant,  not  an  interference  to 
navigation,  and  therefore,  was  not  in  violation  of 
international  law.  Since  that  time,  the  two  coun- 
tries have  sent  a  research  ship  to  explore  the 
wreck  and  decide  on  the  feasibility  of  raising  the 
cargo.  While  these  countries  argue  and  stall,  the 
containers  that  hold  the  lead  compounds  are  rust- 
ing away.  Because  the  chemicals  contained  can 
cause  convulsion,  insanity,  coma  and  death,  it  is 
imperative  that  Yugoslavia  and  Italy  agree  to 
remove  the  large  and  poisonous  cargo.  (Frank- 
Florida) 
W77-04919 


TOWARD  A  NATIONAL  OCEAN  POLICY:  1976 
AND  BEYOND, 

Johns    Hopkins    Univ.,    Ocean    Policy    Project, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  6E. 

W77-O4920 


JURISDICTION  AND  GROUNDS  FOR  DENIAL 
BY  STATE  AND  FEDERAL  AGENCIES  OF 
DREDGE  AND  FILL  OPERATIONS, 

Florida  Univ.,  Gainesville.  School  of  Law. 

R.  J.  Karow. 

Available    from    Eastern    Water    Law    Center, 

University    of    Florida,    Gainesville,    Fl.    32611, 

$1.25.  (Spring,  1976).  23p. 

Descriptors:  'Navigable  waters,  'Florida, 
•Dredging,  'Environmental  effects,  'Permits,  Ju- 
risdiction, Boundaries(Property),  Submerged 
land,  Ecology,  Biology,  High  water  mark,  Tidal 
waters,  Water  pollution,  Administrative  agencies, 
Hydrographic,  Conservation,  Federal  govern- 
ment, State  governments,  Judicial  decisions, 
Legal  aspects. 
Identifiers:  National  Environmental  Policy  Act. 

Prospective  developers  actually  must  obtain  a 
minimum  of  three  permits  in  Florida  to  conduct 
dredge  and  fill  operations.  The  permits  are  issued 
by  state  and  federal  agencies.  The  determination 
of  jurisdiction  includes  both  a  determination  that 
waters  are  in  fact  navigable  and  a  determination  of 
the  physical  boundary  of  navigable  waters  by 
reference  to  the  high  water  mark.  Until  recently 
the  sole  ground  for  denial  of  a  dredge  and  fill  per- 
mit was  the  'obstruction-to-navigation  test',  but 
the  state  now  includes  ecological  grounds  for  deni- 
al. Prospective  developers  must  apply  for  a  permit 
to  the  Department  of  Pollution  Control,  which 
considers  the  entire  environmental  effect  of  such  a 
develoment.  Developers  must  also  apply  for  a  per- 
mit from  the  Corps  of  Engineers.  In  a  recent 
federal  case  the  court  extended  the  regulatory 
power  of  the  federal  government  to  intertidal  wet- 
lands. There  is  now  a  requirement  that  environ- 
mental impact  be  considered  in  the  determination 
of  whether  to  issue  a  permit.  The  ecological  impact 
of  a  proposed  dredge  and  fill  operation  appears  to 
be  even  more  important  than  obstructions  to 
navigation.  (Martin-Florida) 
W77-04923 


PROTECTION  OF  THE  ENVIRON* 
PAINT  FORMULATING  POINT  SO 
CATEGORY:  PRETREATMENT  STAND 
FOR  EXISTING  SOURCES, 

Environmental  Protection  Agency,   Washi 

DC 

Federal  Register,  Vol  40,  No.  145,  p  31729-3 

28,1975. 

Descriptors:  'Federal  Water  Pollution  ( 
Act,  'Paints,  'Waste  water  treatment,  'Wal 
lution  sources,  'Standards,  Administratm 
cies,  Regulation,  Federal  government,  Wal 
lution,  Pollutants,  Effluents,  Water  quality, 
quality  control,  Water  quality  standards, 
ment  facilities,  Water  pollution  treatment. 
Identifiers:  'FWPCA  Amendments  of 
•Administrative  regulations. 

The  Environmental  Protection  Agenc 
proposed  a  regulation  amending  the  pretri 
standards  for  existing  sources  in  the  paint 
lating  point  source  category.  The  regulatioi 
no  dischare  of  process  water  pollutanl 
publicly  owned  treatment  works  by  a 
within  the  oU-base  solvent  wash  paint  sut 
ry.  (Capeheart-Florida) 
W77-04926 


EFFLUENT  GUIDELINES  AND  STANDARDS: 
PULP,  PAPER,  AND  PAPERBOARD  POINT 
SOURCE  CATEGORY, 

Environmental  Protection  Agency,  Washington, 

DC. 

Federal  Register,   Vol.  41,  No.   34,  p.  7662-84, 

February  19,  1976. 

Descriptors:  'Pulp  and  paper  industry,  'Pulp 
wastes,  'Effluents,  'Water  quality  standards,  In- 
dustrial wastes,  Administrative  agencies,  Regula- 
tion, Standards,  Waste  disposal,  Bleaching 
wastes,  Organic  wastes,  Sulfite  liquors,  'Water 
pollution  control,  Water  quality  control,  Water 
quality,  Water  pollution,  Pollutants,  Biochemical 
oxygen  demand. 
Identifiers:  'Administrative  regulations. 

The  Environmental  Protection  Agency  has 
promulgated  interim  final  rules  establishing  ef- 
fluent limitations  and  guidelines  for  the  pulp, 
paper  and  papberboard  point  source  category. 
Subcategories  included  within  this  category  are 
dissolving  kraft,  market  bleacked  kraft,  BCT 
bleached  kraft,  fine  bleached  kraft,  papergrade 
sulfite,  low  alpha  dissolving  sulfite  pulp,  ground- 
wood-chemi-mechanical,  groundwood-thermo- 
mechanical,  groundwood-CMN  papers,  ground- 
wood-fine  papers,  soda,  drink,  NI  fine  papers,  NI 
tissue  papers,  NI  tissue  (FWP),  high  alpha  dissolv- 
ing sulfite  pulp,  and  papergrade  sulfite  market 
pulp.  Effluent  characteristics  for  which  limitations 
are  established  are  BOD5,  TSS,  and  pH.  The 
limitations  are  to  be  achieved  by  application  of  the 
best  practicable  control  technology  currently 
available.  Limitations  are  also  specified  for  the 
discharge  of  pollutants  arising  from  the  use  of  logs 
in  wet  woodyard  operations.  Capehart-Florida) 
W77-04925 


EFFLUENT  GUIDELINES  AND  STAN1 
PLASTICS  AND  SYNTHETICS  MANUF/ 
ING  POINT  SOURCE  CATEGORY, 

Environmental  Protection  Agency,  Wasl 

D.C. 

Federal  Register,  Vol.  40,  No.  97,  p.  2 

May  19,  1975. 

Descriptors:    'Effluents,    'Legislation,   ' 

Water  Pollution  Control  Act,  'Plastics, 

government,      Legal     aspects,      Legal 

Government,  Laws,  Administration,  Re| 

Programs,    Standards,    Classification,    1 

control. 

Identifiers:  Synthetics,  Point  source(Pollu 

The  Environmental  Protection  Agency 
nounced  a  change  in  the  final  effluent  lii 
guidelines  for  existing  sources  and  stan 
performance  and  pretreatment  standards 
sources  in  the  Plastics  and  Synthetics  Poii 
Category  of  the  Federal  Water  Pollution 
Act.  The  reason  for  the  change  is:  (1)  to  i 
minor  error  in  the  new  source  performai 
dard  for  the  product  High  Density  Poly 
polyform  process  in  the  polyethylene  sutx 

(2)  to  provide  for  reconsideration  of  the 
subcategory  limitations  and  new  sou 
formance  standards  and  for  suspension  ol 
plicability  during  the  reconsideration  pe 

(3)  to  withdraw  COD  as  a  limitation  para 
1977.     Detailed     reasons    for    the    chi 
discussed.  (Hadoulias-Florida) 
W77-04928 


FMC       V       TRAIN       (VALIDITY       0 
GUIDELINES  FOR  PLASTICS 

SYNTHETICS), 

For  primary  bibliographic  entry  see  Field 
W77-04929 


TIDAL  WATER  MOVEMENTS, 

Dalhouse  Univ.,  Halifax  (Nova  Scotia) 

Oceanography. 

For  primary  bibliographic  entry  see  Field 

W77-04938 


APPARATUS   AND   METHOD   OF   RE 
DEBRIS  FLOATING  ON  A  BODY  OF  V 

Chevron    Research   Co.,    San    Francis 

(Assignee). 

D.  E.  Wilson. 

U.S.  Patent  No.  3,983,034,  7  p,  4  fig,  3  r< 

Gazette  of  the  United  States  Patent  C 

950,  No  4,  p  1550,  September  28,  1976. 
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ptors:  'Patents,  'Oil  spiUs,  «OU  poUution 
rpoUution  control,  'Skimming,  'Separation 
lues,    Floating,    Buoyancy,    Floats,    Pon- 

iers:  Debris. 

uner  for  removal  of  liquid  and  debris,  such 
iming  oil  spills  from  water,  comprises  three 
ns,  one  located  in  each  of  the  corners  of  a 
:  made   up   of  interconnecting   structural 
rs  floating  on  a  body  of  water.  The  comer 
ns  are  adjustable  permitting  the  skimmer  to 
-erticaUy  up  or  down  as  a  unit  in  the  water 
t  to  wave  height.  At  the  base  of  the  triangle 
immer  mouth   slopes   upward   towards   a 
The  two  pontoons  on  each  side  of  the 
mouth  have  a  clamp  which  guides  the  oil 
:  skimmer.  The  function  of  the  mouth  is  to 
ff  approximately  two  inches  of  the  water 
The  sloped  mouth  terminates  at  an  im- 
ile  deflector  centrally  located  between  two 
that  serve  as  a  wave  quieting  assembly  as 
a  separator  of  debris  floating  on  the  water 
mmed  water  is  then  directed  through  the 
creens  into  a  quieting  area.  Once  in  this 
e  oil  slick  flows  over  a  self -adjustable  weir 
imp.  The  weir  has  a  float  that  modifies  the 
vation  with  changes  of  liquid  level  in  the 
he  skimmed  liquid  is  pumped  to  a  storage 
nha-OEIS) 
153 


ITUS  FOR  CONTROLLING  MARINE 
G  OF  SALT  WATER  COOLANT  HEAT 
SGERS,  PIPING  SYSTEMS,  AND  THE 


Dynamics      Corp.,      Groton,      Conn 
e). 

ary  bibliographic  entry  see  Field  8G. 
56 


ED    WASTE-TREATMENT    SYSTEMS 

BASED  ON  THE  NATURAL  THERMAL 

NMENT, 

Univ.,  S.C.  Water  Resources  Research 

iry  bibliographic  entry  see  Field  5D. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Water  Quality  Control— Group  5G 


! 


the  general  framework  of  some  of  the  recently 
proposed  optimization  models  for  defining  and 
evaluating  combinations  of  waste  water  reduction 
and  treatment,  artificial  aeration,  flow  augmenta- 
tion, and  bypass  piping  alternatives  for  the 
management  of  dissolved  oxygen  concentrations 
in  regional  surface  water  systems.  Emphasis  is  on 
problem  definition  and  model  development  Op- 
timization models  are  best  used  to  reduce  the 
number  of  alternatives  that  need  to  be  simulated  in 
search  of  a  satisfactory  solution.  Outlined  are 
some  of  the  preliminary  screening  models  that 
have  been  proposed  and  used  in  conjunction  with 
more  detailed  aquatic  ecosystem  simulation 
models  to  assist  in  the  decision  making  process 
the  mam  purpose  of  most  regional  water  quality 
models  is  to  examine  alternatives  that  will  internal- 
ize and  reduce  both  the  private  costs  and  public 

™e5e^)TBKreUTater  poUution- (see  a,s° 

W77-05014 


ECOLOGIC  MODELS, 

Manhattan  College,  Bronx,  N.Y.  Environmental 

fcngineenng  and  Science  Program. 

For  primary  bibliographic  entry  see  Field  5B 

W77-05016 


NT   SOURCES    OF    WATER    POLLU- 

Polytechnic    Inst,     and     State     Univ 
g.  Water  Resources  Research  Center 
ry  bibliographic  entry  see  Field  5B. 


E-WATER   QUALITY   MANAGEMENT 

I 

niy.,  Ithaca,  N.Y.  Dept.  of  Environmen- 

enng. 

*s. 

>s  Approach  to  Water  Management  (Ed 
Biswas),  p  219-252  (Chapter  6),  Mc- 
New  York,  N.Y.,  1976.  1  fig    27  ref 

IW0(No.  3151X8). 

s:  'Water  poUution  control,  'Surface 
Water  policy,  'Dissolved  oxygen 
making,  'Optimization,  'Mathematical' 
Alternative  planning,  Water  quality 
nt,  Analytical  techniques,  Evaluation' 
•er  treatment,  Waste  water  disposal' 
efficiency,  Damages,  Standards,  Con- 
vers,  Lakes,  Estuaries,  Artificial  aera- 
augmentation,    Equations,    Systems 

Waste  water  collection,  Public  policy 
Mai  quality,  Waste  water  transport' 
ading,   Reduction   models,   Minimiza- 

s  a  variety  of  deterministic  models  for 
|ary  selection  of  pollution-control  poli- 
ace  waters.  This  review  considers  only 


REPORT  OF  THE  CONFERENCE  ON  MARINE 
RESOURCES     OF     THE     COASTAI      pi  aimc 

states,  December"  6, 1974  LAINS 

Coastal  Plains  Center  for  Marine  Development 

Services,  Wilmington,  N.C. 

For  primary  bibliographic  entry  see  Field  6B 

W77-05029 


OCEAN  DUMPING-PART  2. 

For  primary  bibliographic  entry  see  Field  5E 
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MODEL  WATER  POLLUTION  STATUTE 

Florida  Univ.,  Gainesville.  School  of  Law 

D.  Lee,  and  P.  Smith. 

Available    from     Eastern    Water    Law    Center 

«in2?7cl&  °fcFIorida>  Gainesville,  Florida  32611.' 
Ji.oU.  lyoo.  35  p. 

Descriptors:  'Florida,  'Legislation, 

Administration,  'Water  quality  control, 
Pollution  abatement,  Governments  Legal 
aspects,  Planning,  Regulation,  Water  law  Non- 
structural alternatives,  Project  planning,  Model 
studies,  Research  and  development,  Theoretical 
analysis,  Evaluation,  Governmental  interrelations 
Administrative  agencies.  ' 

Proposed    herein    is    a    water   pollution    control 
statute  designed  to  solve  some  of  the  existing  and 
predicted  water  poUution  problems  in  Florida  The 
model  legislation  provides  for  a  separate  govern- 
mental agency  to  deal  with  the  statute  and  the 
complex  problems  relating  to  water  poUution  This 
Water  PoUution  Control  Board,  consisting  of  vari- 
ous governmental,  industrial  and  citizen  represen- 
tative,   has    been    aUocated    various    extensive 
powers  and  duties.  The  Board,  through  its  Re- 
gional   Representative,    may    issue    permits    for 
discharge  of  wastes  into  water  bodies.  The  legisla- 
tion also  provides  for  incentives  to  increase  poUu- 
tion abatement.  Coordination  of  all  types  of  water 
resource  management  at  the  regional  level  guided 
by  policy  decisions  and  overall  planning  at  the 
state  level  is  the  most  practical  way  to  accomplish 
the  goal  of  water  quaUty  control.  Administrative 
responsibility  for  water  poUution  control  should  be 
separated  from  all  other  aspects  of  water  law  and 
administration.  WhUe  an  integrated  water  use  pro- 
gram at  the  state  level  should  be  administered  by 
regional  poUution  representatives.  (Welch-Florida) 


THE   BALANCING    OF   CONVENIENCE   DOC- 
POLLUTK)NCIALLY  AS  APPLIED  TO  WATER 

Florida  Univ.' Gaines viUe.  School  of  Law 

D.  T.  Wilcox. 

Available    from    Eastern    Water    Law    Center 

«1Sne?«!S  °f  Florida-  GainesviUe,  Florida  3261 L 
JJ.oO.  1972.  76  p. 

Descriptors:  'Water  law,  'Judicial  review    'Prior 
appropriation,       'Reasonable       use,       'Equity 
Florida,  Legal  review,  Legal  aspects,  Pollutants! 
Water    poUution,    Water    policy,    Water    rights 
Kipanan  rights,  Law  enforcement,  Public  rights 
rehef  *Nuisance<Leeal  aspects),  'Injunctive 

Whether  an  injunction  will  be  issued  in  water  pol- 
lution cases  is  usuaUy  a  matter  of  balancing  diver- 
gent    public     interests.     The     interrelationship 
between  these  interests,  however,  is  often  quite 
complex,   and  courts   must  weigh  carefuUy   the 
harms  resulting  from  water  poUution  and  injunc- 
tions. Much  of  the  present  riparian  law  is  governed 
by  the  doctrine  of  reasonable  water  use.  Reasona- 
ble use  is  the  balancing  of  interests;  several  such 
balancings  are  discussed.  These  include:  compet- 
ing commercial  interests,  the  rights  of  domestic 
users  vs.  those  of  industrial  producers,  the  scope 
ot  the  right  of  a  pubhc  authority  to  poUute  in  the 
public  interest,  and  cases  where  the  municipality  is 
a   defendant.    Possible   equitable    remedies    may 
serve  justice  if  they  are  creative  and  fair.  These  in- 
clude: requiring  a  reduction  in  pollution;  having 
Uie  poUuter  pay  the  fuU  and  future  sum  of  the 
damages  he  is  causing  and  then  aUow  him  to  con- 
tinue polluting;  and  the  instaUation  of  proper  pol- 
lution   devices.    As    a   final   guide    to    equitable 
remedies,  objective  and  subjective  factors  must  be 
considered.    Primary    among    these    are    health 
economic  value  of  the  industry,  stream  use,  and 

W7T ?05046ant  S  abUity  l°  abatC'  (FrankF1°»°a) 


FARMERS,  FEEDLOTS  AND  FEDERALISM- 
THE  IMPACT  OF  THE  1972  FEDERAL  WATER 
POLLUTION  AND  CONTROL  ACT  AMEND 
MENTS  ON  AGRICULTURE,  amuinu 

Iowa  Univ.,  Iowa  City.  CoU.  o'f  Law 

N.W.Hines. 

South  Dakota  Law  Review,  Vol  19   No  3    n  540 

566  (Summer  1974).  '  '  v 

Descriptors:  'Water  poUution  control,  Agricul- 
ture   'Agricultural  runoff,  'Feed  lots,  Manage- 

chPm'ir  \"S  J'^"'  Livestock.  Agricultural 
chemicals  Surface  runoff,  PoUutants,  Water 
quality  Water  quahty  control,  Federal  govern- 
ment, Legislation,  Administrative  agencies  State 
governments,  Social  aspects,  Effluents,  PoUu- 
tants,   PoUutant    identification,    PoUution    abate- 

Identifiers:  'Federal  Water  PoUution  Control  Act 
ot  1972  Hazardous  substances,  Effluent  limita- 
tions, Administrative  regulations. 

The  Water  PoUution  Control  Act  of  1972 
represents  a  bold  change  in  the  national  strategy 
for  combatting  water  poUution.  No  longer  are  am- 
bient standards  looked  to,  but  rather  the  goal  has 
become  the  restoring  and  maintaining  of  the 
chemical,  physical  and  biological  integrity  of  U  S 
waters.  To  achieve  this  goal  the  target  date  of  1985 
has  been  established  for  the  total  elimination  of 
wastes  from  waters.  InitiaUy  the  major  thrust  of 
enforcement  was  directed  at  municipal  and  indus- 
trial polluters.  Recently,  however,  agriculture's 
role  m  befouling  the  nation's  waters  has  come  to 
the  forefront.  There  is  now  a  great  deal  of  interest 
in  curtailing  agricultural  poUution.  The  general  ap- 
plication of  the  Act  to  agricultural  pursuits  is  made 
clear  by  the  inclusion  of  'agricultural  wastes'  in 
the  definition  of  the  basic  term  'pollutant'  The 
downfaU  in  agricultural  enforcement  comes  from 
the  overemphasis  on  point  sources  of  pollution 
especiaUy  feedlots.  The  fact  is,  however  that 
most  agricultural  poUution  is  caused  by  land  ru- 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G— Water  Quality  Control 


noffs.    Solutions    to    this    problem    have    been 
deferred  for  future  study  making  the  Act's  agricul- 
tural pollution  provisions  ineffective.  (Moorhouse- 
Florida) 
W77-05047 

AREAWIDE  PLANNING  UNDER  THE 
FEDERAL  WATER  POLLUTION  CONTROL 
ACT  AMENDMENTS  OF  1972:  INTERGOVERN- 
MENTAL AND  LAND  USE  IMPLICATIONS, 

Texa^TReview,  Vol  54,  No  5,  p  1047-80  (1976). 

Descriptors:  'Federal  Water  Pollution  Control 
Act  "Land  use,  *Land  management,  "Land 
development,  'Water  quality,  Water  users,  Waste 
water(PoUution),  Waste  water  disposal,  Water 
conservation,  Planning,  Natural  resources,  Non- 
structural alternatives,  Regional  economics,  Zon- 
ing Water  management(AppUed),  Comprehensive 
planning,  Project  planning,  Alternate  planning, 
Coordination,  Forecasting,  Governments,  Legisla- 
tion, Management,  Water  pollution,  Water  law, 
Governmental  interrelations. 

Identifiers:  'Federal  Water  Pollution  Control  Act 
(FWPCA)  Amendments  of  1972. 

This  article  examines  the  new  planning  responsi- 
bilities that  the  Federal  Water  Pollution  Control 
Act  Amendments  of  1972  imposes  upon  state  and 
metropolitan  governments,  the  new  element  of 
federal  control  in  local  land  use,  and  tlie  potentia 
legal  challenges.  The  Act  goes  beyond  traditional 
waste    treatment    to    pollution    abatement,    and 
places  a  positive  duty  upon  state  and  local  govern- 
ments to  prepare   comprehensive   water  qua  hty 
control  plans,  and  to  manage  both  water  quality 
and  land  use.  The  land  use  measures  contained 
within  the  Act  enhance  the  effectiveness  of  the 
construction  grants  and  discharge  permit  program, 
and  also  help  to  avoid  inequities  inherent  in  the 
water  quality  program.  The  author  examines  the 
implications  of  the  Act  upon  land  use  and  growth 
management  an  upon  intergovernmental  issues,  in- 
cluding areawide  planning  and  management,  and 
incentives  and  sanctions  under  the  Act.  The  author 
contends  that  while  the  Act  is  a  promising  and 
novel  approach  to  water  pollution  control    it  is 
much  too  narrow   in  its  approach  to  land  use 
management  on  a  national  scale.  He  likewise  urges 
the  adoption  of  additional  federal  legislation  to 
provide  more  comprehensive  land  use  planning 
techniques.  (Welch-Florida) 
W77-05050 

ENVIRONMENTAL  LAW:  FWPCAA  IN- 
TERPRETED TO  SUBJECT  DREDGING 
OPERATION  OF  CORPS  OF  ENGINEERS  TO 
STATE  PERMIT  PROGRAMS 

Minnesota  Law  Review,  Vol  60,  No  3,  p  610-19 
(1976). 

Descriptors:  'Minnesota,  'Federal  Water  Pollu- 
tion Control  Act,  'Water  permits,  'Dredging, 
•Federal  jurisdiction,  Water  quality  standards, 
State  jurisdiction.  Water  quality  control,  Adminis- 
trative decisions,  Water  poUution  control,  Water 
pollution  sources,  Federal-state  water  rights  con- 
flicts, Water  resources,  Excavation,  Administra- 
tive agencies,  Water  law,  Water  control. 
Identifiers:  'FWPCA  Amendments  of  1972, 
•Administrative  regulations. 

Evaluated  is  a  recent  Minnesota  case  concerning 
the  state  permit  program  to  regulate  the  discharge 
of  pollutants  from  within  Minnesota  into  navigable 
interstate  waters.  The  program  was  approved  by 
the  Environmental  Protection  Agency  (EPA) 
under  the  Federal  Water  Pollution  Control  Act 
Amendment  of  1972.  Minnesota  sought  a  declara- 
tory judgement  that  the  Army  Corps  of  Engineers 
must  obtain  a  state  permit  for  its  dredging  activi- 
ties and  comply  with  the  state  regulations.  I  he 
District  Court  rejected  the  Corps"  contention  that 
the  Act  had  specifically  granted  it  power  to  issue 
permits  and  it  was  therefore  exempt  from  any 


state  laws  concerning  dredging  discharges.  The 
court  also  held  that  the  Act's  notice  provisions  did 
not  apply  to  a  declaratory  judgement  writ. 
Although  recognizing  the  different  provisions  of 
the  Act  which  grant  permit-issuing  power  to  the 
Corps  the  author  supports  the  court  s  holding 
which  limited  the  Corp's  power  to  regulate 
dredging  to  those  operations  where  an  EPA-ap- 
proved  state  program  is  absent.  Statutory  lan- 
guage legislative  history  and  policy  all  compel  the 
decision  that  the  Corps'  dredging  operations  are 
subject  to  relevant  Minnesota  statutes  and  regula- 
tions. (Welch-Florida) 
W77 -05051 


DEVELOPMENTS  IN  WATER  QUALITY  AND 
LAND  USE  PLANNING:  PROBLEMS  IN  THE 
APPLICATION  OF  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  AMENDMENTS 
OF  1972, 

American  Bar  Association,  Washington,  D.  C.  Ad- 
visory    Commission     on     Housing     and     Urban 
Growth. 
M.B.Phillips. 
Urban  Law  Annual,  Vol  10,  p  43-143  (1975). 


Descriptors:  'Planning,  'City  planning,  'Grants, 
•Institutional  constraints,  'Local  governments, 
State  governments,  Legislation,  Coordination  Re- 
gional analysis,  Government  finance,  Water  law, 
Legal  aspects,  Projects,  Permits,  Water  quabty 
control,  Land  use,  Zoning.  ,.—-,,      A 

Identifiers:  'FWPCA  Amendments  of  1972,  Land 
use  planning,  Metropolitan  sewer  district,  Na- 
tional Pollutant  Discharge  Elimination 
System(NPDES). 

The     Federal     Water     PoUution     Control     Act 
(FWPCA)    Amendments    of    1972    encompassed 
three    basic    program    strategies:    an    extensive 
matching  grant  program  for  construction  of  mu- 
nicipal waste  treatment  facilities;  a  National  PoUu- 
tant  Discharge  Elimination  System  (NPDES);  and 
an    interrelated    group    of    three    water    quality 
planning  processes  that  must  be  implemented  at 
the  state  and  regional  levels.  The  related  strategies 
of  the  federal  construction  grant  program  for  mu- 
nicipal waste  treatment  facilities  and  the  NPDkb 
permit  system  are  discusst-d  and  evaluated.  The 
secondary   effects  of  interceptor  and  treatment 
facility    construction    and    the    interrelationship 
between  the  water  quality  and  land  use  planning 
processes  of  the  FWPCA  are  analyzed.  The  future 
effectiveness  of   federal  water  quality  planning 
legislation  is  examined  through  a  study  of  the  local 
and  regional  management  scheme  of  metropolitan 
sewer  districts  in  the  St.  Louis  area.  The  author 
concludes   that  the   traditional  legal  institutions 
available    to    implement   FWPCA    objectives    in 
metropolitan  areas  are  incompatible  with  the  legal 
requirements  of  the  water  quality  planning  and 
construction  grant  programs.  The  legislation  must 
be  clarified  if  the  objectives  are  to  be  satisfied. 
Furthermore,  a  complete  revision  and  reorganiza- 
tion of  metropolitan  legal  institutions  is  needed  to 
facilitate    regional    planning    and    coordination. 
(Moorhouse-Florida). 
W77-05052 


For  primary  bibliographic  entry  see  r  leld  6 
W77-0506I 

PAVING  AND  ROOFING  MATERIALS 
AND  ASPHALT),  POINT  SOURCE  CAT 
PROPOSED  PRETREATMENT  STAfc 
FOR  EXISTING  SOURCES, 

Environmental  Protection  Agency,  Wai 

DC. 

Federal  Register,  Vol  40,  No  143,  p  31 1% 

24,1975. 

Descriptors:  'Federal  Water  Pollution 
Act,  'Roofing  materials,  "Waste  water  tr 
•Industrial  wastes,  'Standards,  Pavinj 
water  disposal,  Asphalt,  Waste  treatm 
ministrative  agencies,  Regulation,  Federa 
ment,  Pollutants,  Effluents,  Water 
sources,  Water  quality,  Water  quality 
Treatment  facilities,  Oil,  Biochemical  o> 
mand. 
Identifiers:  •Administrative  regulations. 

The  Environmental  Protection  Agency  i 
ing  regulations  establishing  pretreaUm 
dards  for  existing  sources  in  the  paving 
ing  materials  point  source  category, 
categories  included  in  the  regulations  ai 
emulsion,  asphalt  concrete,  and  linol 
printed  asphalt  felt.  The  pre-treatment 
apply  to  a  source  which  is  a  user  of 
owned  treatment  works  and  a  major  co 
industry.  The  pollutants  or  pollutant  pro] 
which  pretreatment  standards  are  set  a 
TSS,  pH ,  and  oil  and  grease.  (Capehart-I 
W77-05062 

HAYES  V  YOUNT  (APPELLATE   RE 
COASTAL  DEVELOPMENT  PERMIT) 

For  primary  bibliographic  entry  see  Fieli 
W77-05064 

AUTHORITY   OF  SECRETARY   OF  / 

DENY  DREDGING  AND  FILLING  PEI 

ECOLOGICAL  REASONS  UNDER  SE 

OF  RIVERS  AND  HARBORS  ACT  O 

USCS  SECTION  403, 

For  primary  bibliographic  entry  see  Fiel 

W77-05065 

ENVIRONMENTAL  PROTECTION  A 
CALIFORNIA  EX  REL  STATE 
RESOURCES  CONTROL  BOARD 
REQUIREMENTS  OF  FEDERAL  I 
TION  DISCHARGING  WATER  POLL 
For  primary  bibliographic  entry  see  Fie 
W77-05067 

SEWAGE  DRAINS  AND  DISCHARG! 
DISPOSAL. 

For  primary  bibliographic  entry  see  H< 
W77-05071 


SELECTED  ENVIRONMENTAL  LAW  ASPECTS 
OF  THE  GARRISON  DIVERSION  PROJECT, 

For  primary  bibliographic  entry  see  Field  6E. 
W77 -05054 

LEGISLATIVE  DEVELOPMENTS-DEEP- 

WATER  PORT  ACT  OF  1974, 

For  primary  bibliographic  entry  see  Field  6b. 
W77-05056 

STATE  PROGRAM  ELEMENTS  NECESSARY 
FOR  PARTICIPATION  IN  THE  NPDES  PRO- 
GRAM: APPLICATION  OF  PERMIT  PROGRAM 
TO  AGRICULTU  RAL  ACTIVITIES , 

Environmental  Protection  Agency,  Washington, 
DC. 


PROPOSED  RESEARCH  AND  DEVI 
PROGRAM  IN  FISCAL  YEARS  197: 
AT  COLUMBIA  AND  SNAKE  Rl 
JECTS  FOR  NITROGEN  CONTROL, 

Oregon  Fish  Commission,  Portland. 
For  primary  bibliographic  entry  see  Fi 
W77-05089 

NOTES  FOR  MID-COLUMBIA  I 
WASHINGTON  DEPARTMENT  OF 
MEETING  ON  REVISED  CONCEP1 
FOR  COMPLYING  WITH  SUPERS 
GAS  STANDARD.  .      . 

Mid-Columbia  Public  Utility  Distnc 
Wash. 
For  primary  bibliographic  entry  see  F 

W77-05093 
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NORTH  PLATTE  RIVER  BASIN 
OMIC  SIMULATION  MODEL  (A 
NICAL  REPORT  AND  SUPPLEMENT  TO 
TECHNICAL  REPORT), 

ing    Univ.,     Laramie.     Water    Resources 

ch  Inst. 

imary  bibliographic  entry  see  Field  6B. 

4601 


IONMENTAL     QUALITY      STANDARDS 
«  CONDITIONS  OF  UNCERTAINTY 

i  Univ.  (Ontario).  Dept.  of  Economics.' 
mary  bibliographic  entry  see  Field  6G. 

MJ58 


C  PATRIMONY:  AN  APPRAISAL  OF 
LATION  AND  COMMON  LAW  PRO- 
NG RECREATIONAL  VALUES  IN 
JN'S      STATE-OWNED      LANDS      AND 

Joint  Interim  Committee  on  Environment 
tural  and  Natural  Resources,  Salem, 
nary  bibliographic  entry  see  Field  6E. 


KS  APPROACH  TO  WATER  MANAGE- 

oent     of      the      Environment,      Ottawa 
i).  Environmental  Systems  Branch 
y-Hill,  Inc.,  New  York,  N.Y.    1976  429  d 
A.  K.,Ed. 

tors:  'Systems  analysis,  *Water  manage - 
>phed),  "Mathematical  models,  'Decision 

•Planning,  Hydrology,  Constraints    Op- 
•n,    Simulation    analysis,    Groundwater 

waters,  Economic  efficiency,  Water 
:ontrol,  Social  aspects,  Political  aspects 
>ucy,  Estuaries,  Methodology,  Equations' 
rogramming. 

rs:  'Interdisciplinary  analysis,  Mulitob- 
lanning,  Cost  minimization,  Benefit  max- 

lication  0f  systems  analysis  techniques 
ith  improvements  in  computer  technolo- 
mprove  the  planning  and  decision-making 
I  and  the  need  for  interdisciplinary  team- 
ing such  analyses  are  two  highly  impor- 
'  developments  in  the  field  of  water 
i  management.  Water  resources  planning 
msideration  of  quality,  quantity,  and  the 
s  that  live  in  and  around  a  water  body  as 
he  land  surrounding  it.  This  entails  p'ar- 

from  many  disciplines,  such  as  biology 
,  ecology,  and  political  science.  This 
nines  water  management  problems  on  an 
pUn,a/y  .basis  "sing  systems  analysis 
ine  first  chapter  reviews  some  funda- 
.pects  of  water  resources  management 
ins  the  concept  of  systems  analysis  with 
erence  to  water.  The  next  nine  chapters 
models  in  specific  areas:  (1)  rainfall-ru- 
seneration  of  synthetic  flow  sequences- 
idwater;  (4)  surface  water  quantity 
•";  (5)  surface  water  quality  manage - 

estuanes;  (7)  ecology;  (8)  economics; 
iltiobjective  water  resources  planning.  In 
i,  the  final  chapter  reviews  in  depth  the 
thematical  modeling  in  water  resources 
making.  Resources  management 
^becoming  increasingly  complex  and 
»  »  is  essential  to  use  all  available  tools 

"a  the  complicated  process  of  policy 
a^g.  It  is  better  to  have  a  crude  model 
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SYSTEMS  APPROACH  TO  WATER  MANAGE- 
MENT, 

Department      of      the      Environment,      Ottawa 
(Ontario).  Environmental  Systems  Branch 
A.  K.  Biswas. 

In:  Systems  Approach  to  Water  Management  (Ed. 

Hfll  I'ilV'8  v'VJ-15  (ChaPter  «)>  McGraw- 
Hill,  Inc.,  New  York,  N.Y.,  1976.  1  fig,  21  ref. 

Descriptors:    'Water    resources,    'Management 
Systems     analysis,     Comprehensive     planning 
Computers    Mathematics,  Mathematical  models' 
Decision  making. 

Identifiers:  Mulitobjective  planning,  Programming 
moSg.DeSCriptiVe    m0delS'     S°cial    --'« 

In  the  area  of  water  resources  management    the 
application  of  systems  analysis  techniques  to  im- 
prove the  planning  and  decision-making  processes 
and  the  need  for  interdisciplinary  teamwork  during 
such  analyses  are  becoming  increasingly  more  im 
portant   This  introductory  chapter  reviews  some 
of  the  fundamental  aspects  of  water  resources 
management.  It  discusses  the  reasons  which  have 
contributed     to     making     the     water-resources 
management  process  exceedingly   complex     the 
process  is  expected  to  increase  in  complexity  in 
the  future.  However,  systems  analysis  is  a  tool 
wluch  can  deal  effectively  with  this  growing  com- 
plexity.    Relevant    information    on    computers 
mathematics,  and  systems  analysis  is  given   The 
concept  of  systems  analysis,  with  direct  reference 
to  water,  is  explained,  as  are  the  different  catego- 
ries   of    models-programming    and    descriptive 
Next,  the  concept  of  multiobjective  planning   in- 
cluding  the   difficulties   associated   with   such   a 
process,  are  discussed.  The  chapter  ends  with  a 
description  of  the  present  status  of  social  sciences 
modeling,  which  has  not  advanced  to  the  same 
stage    as    models    developed    in    the    physical 
WtT-OSOO^66  alS°  W77-°5008)  (BeU-Corndl) 


RAINFALL-RUNOFF  MODELS, 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2  A 
W77-05010 


OF   SYNTHETIC   FLOW 


GENERATION 
SEQUENCES, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  2E 

W77-05011 


ECOLOGIC  MODELS, 

Manhattan  College,  Bronx,  N.Y.  Environmental 
engineering  and  Science  Program. 
™-7r-.P^nary  bibuographk  entry  see  Field  5B. 
W 77-050 16 

ECONOMIC  MODELS, 

Colorado  Univ.,  Boulder.  Dept.  of  Economics. 
C.  W.  Howe. 

In:  Systems  Approach  to  Water  Management  (Ed 
r.y  ■£.£■  TBiswas).  P  335-364  (Chapter  9),  Mc- 
Graw-Hill, Inc.,  New  York,  N.Y.,  1976  2  fie  1 
tab,  58  ref.  *' 

Descriptors:  'Water  resources,  'Evaluation, 
Social  aspects,  'Economics,  'Mathematical 
models  Research,  Water  policy,  Equations  In- 
come distribution,  Texas,  Economic  efficiency 
Constraints,  Decision  making,  Hydrologic 
aspects,  Optimization,  Projects,  Systems  analysis. 
Identifiers:  Market  prices,  Value  measures  Public 
goods  Multiobjective  planning,  Benefit  max- 
imization, Cost  minimization,  Objective  function. 

It  is  difficult  to  know  where  hydrology,  ecoloev 
and  water  quality  end  and  where  economic  model- 
ing begins.  Emphasis  has  been  placed  on  issues 
relating  to  the  evaluation  or  ranking  (i.e.,  objective 
function)  of  alternative  water  developments  and 
on  recent  types  of  modeling  which  extend  the  set 
of   vainables   assumed   to   be   under   the   policv 
maker  s  control.  Economic  modeling  is  intended 
to     relate     uses     of     other     scarce     resources 
(investment  and  operating  inputs  in  public  and 
private  sectors)  and  to  provide  criteria  for  ranking 
different  water  development  and  management  pol- 
icies It  is  necessary  to  model  the  physical  system 
which   influences    those   dimensions   of   welfare 
measured  by  income,  its  distribution  among  sub- 
sets of  the  population,  the  generation  of  employ- 
ment and  physical  environmental  conditions.  The 
first  half  of  this  chapter  provides  a  concise  discus- 
sion of  contemporary  issues  in  the  soicial  evalua- 
tion of  water.  The  second  half  reviews  the  recent 
economic   modelng   achievements    in   the   water 
resources  area.  The  achievements  are  divided  into 
seven  classes,  representing  important  model  types 
and/or  problem  areas  in  which  important  advances 
have    been    made.    Considered    are    projection 
models  and  models  of  agricultural  development 
location,  and  water  use,  to  name  a  few    Finally' 
areaas     which     warrant     substantial     additional 
BeU-ConieU)    me"tioned-   (See   also   W77-05008) 
W77-05017 


GROUND-WATER  MODELS, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 

For  primary  bibliographic  entry  see  Field  2F 
W77-05012 


^RXACEWATER       QUANTITY       MANAGE- 
MENT MODELS, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  4A 
W77-05013 


SURFACE-WATER   QUALITY   MANAGEMENT 
MODELS, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  5G 
W77-05014 


WATER-RESOURCES 

N.Y.  Dept.  of  Agricultural 


ESTUARIAL  MODELS, 

Resource    Management    Associates,    Lafayette 

Calif. 

For  primary  bibliographic  entry  see  Field  2L 
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MULTIOBJECTIVE 
PLANNING, 

Cornell  Univ.,  Ithaca, 
Engineering. 
D.  A.  Haith,  and  D.  P.  Loucks. 
In:  Systems  Approach  to  Water  Management  (Ed 
°y  As"  £■  Biswas),  p  365-397  (Chapter  10),  Mc- 
Graw-Hill, Inc.,  New  York,  N.Y.,  1976   5  fie   43 
ref.OWRTC-4101(No.3684)(l).  8' 

?MC,KPt0r.S:  ,  *Water  resol"-ces,  'Planning, 
•Mathematical  models,  'Methodology  'Political 
aspects,  Water  policy,  Land  resources',  Feasibili- 
ty, Optimization,  Alternative  planning.  Linear 
programming,  Decision  making,  Algorithms 
bquations,  Systems  analysis. 
Identifiers:  'Multiobjective  planning,  Objective 
function,  Target  planning,  Goal  programming. 

Planning  encompasses  all  activities  leading  up  to  a 
decision  among  choices  and  continues  during  the 
post-choice  stage  of  implementation  and  control 
This  discussion  focusses  primarily  on  the  decision- 
among-choices  part  of  the  planning  process, 
bmphasis  is  upon  decision  making  in  the  public 
planning  process,  i.e.,  the  process  in  which  the 
final  selection  of  an  alemative  rests  with  elected  or 
appointed  decision  makers  or  policy  makers  who 
in  some  sense  represent  the  public.  Several  as- 
sumptions are  made  herein:  (1)  public  policy  is 
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rarely  implemented  to  satisfy  only  a  single 
economic  objective;  (2)  among  the  objectives  that 
can  be  quantified,  the  parameters  or  criteria  used 
to  describe  them  need  not  be  directly  comparable; 
and  (3)  the  ultimate  specification  of  the  relative 
importance  of  each  objective-the  selection  of  a 
policy  that  in  turn  implies  the  relative  importance 
of  each  objective -must  take  place  in  the  political 
process.  In  this  review  of  multiobjective  water 
resources  planning,  the  major  topics  analyzed  are 
quantification  of  planning  objectives,  models  for 
multiobjective  planning  (including  the  problems  of 
trade-off  and  political  feasibility),  formulation  of 
planning  alternatives,  and  plan  selection.  What  is 
needed  is  a  methodology  that  does  not  require  ex- 
plicit intervention  by  the  political  decision  makers 
but  makes  use  of  a  value  judgement  that  has  to  be 
defined  by  the  political  decision-making  process. 
(See  also  W77 -05008)  (Bell-Cornell) 
W77-05018 

MATHEMATICAL  MODELING  AND  WATER- 
RESOURCES  DECISION-MAKING, 

Department      of      the      Environment,      Ottawa 
(Ontario).  Environmental  Systems  Branch. 
A.K.Biswas. 

In-  Systems  Approach  to  Water  Management  (Ed. 
bv  Asit  K.  Biswas),  p  398-414,  (Chapter  11),  Mc- 
Graw-Hill Inc.,  New  York,  N.Y.,  1976.  1  fig,  15 
ref. 

Descriptors:  *Water  resources,  *Decision  making, 
•Mathematical   models,   Planning,   Management, 
Systems  analysis,  Water  policy. 
Identifiers:  Credibility. 


6B.  Evaluation  Process 


The   role    of    mathematical    modeling    in    water 
resources  decision  making  and  its  present  status 
are  explored  in  depth.  The  primary  role  of  a  deci- 
sion maker  is  to  make  correct  decisions  on  the 
basis  of  available  information  and  within  the  al- 
lowable time  and  resource  constraints.  The  basic 
types    of    models    used    for    decision    making, 
technocratic  and  incremental,  are  discussed,  and 
so  are  the  common  criterial  of  the  decision-making 
process  in  a  real  world.  Even  though  modeling 
canadd  an  important  dimension  to  the  decision- 
making process,  it  still  lacks  credibility  with  policy 
makers.  The  reasons  for  this  'credibUity  gap'  are 
analyzed,  and  some  basic  rules  are  suggested  as 
guidelines  for  realistic  model  development.  The 
positive  and  negative  aspects  of  modelng  as  used 
for  decision  making  are  reviewed.  Appropriate 
remedies  are  suggested  to  improve  the  image  of 
modeling  in  the  eyes  of  decision  makers,  which 
will  reduce  the  proliferation  of  un validated,  un- 
tested and  useless  models,  much  of  which  can  be 
classified  somewhere  dilettantism  and  academic 
exercises.   The   world   is   becoming  increasingly 
complex;  major  problems  of  resources  manage- 
ment are  becoming  increasingly   interwoven   as 
well  as  more  complex.  It  is  essential  to  utilize  all 
the  available  techniques  to  aid  in  the  complicated 
process  of  policy  decision  making.  Most  models 
fail  because  too  much  concentration  is  placed  on 
the    technical    issues    and    not    enough    on    the 
managerial  ones.  It  is  better  to  have  a  crude  model 
than  not  to  have  one  at  all.  (See  also  W77-05008) 
(Bell-Cornell) 
W77-05019 

STATE      COASTAL      MANAGEMENT       PRO- 
GRAMS, _  , 
South    Carolina     Coastal     Zone     Planning    and 
Management  Council,  Charleston. 
For  primary  bibliographic  entry  see  Field  6E. 
W77-05035 

COASTAL       ZONE       MANAGEMENT:       THE 
PROCESS  OK  ACHIEVING  EQUILIBRIUM, 

Georgia  State  Office  of  Planning  and  Budget,  At- 
lanta. Planning  Div. 

For  primary  bibliographic  entry  see  Field  6fc. 
W77-O5036 


THE  NORTH  PLATTE  RIVER  BASIN 
ECONOMIC  SIMULATION  MODEL  (A 
TECHNICAL  REPORT  AND  SUPPLEMENT  TO 
THE  TECHNICAL  REPORT), 

Wyoming  Univ.,  Laramie.  Water  Resources 
Research  Inst.  .  .  _« 

J.  F.  Carlson,  G.  F.  Doll,  C.  Phillips,  J.  Lofgren, 
and  I.  W.  Brock.  ..,._, 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  828, 
Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 
Completion  report  to  OWRT,  August  1976. 
Technical  Report  and  Supplement.  211  p,  79  tab. 
OWRT  A-017-WYO0),  14-31-0001-4051,  5051. 

Descriptors:  *Computer  models,  •Simulation  anal- 
ysis *Economic  impact,  Economic  growth,  Em- 
ployment, 'Wyoming,  River  basins,  Model  stu- 
dies, Human  population,  Water  demand,  Income, 
Agriculture,  Computer  programs. 
Identifiers:  'Economic  simulation  model,  North 
Platte  River  Basin(Wyo),  Housing. 

This  two-volume  study  reports  the  development 
and  application  of  a  continuous-growth  economic 
simulation  model  to  a  discrete-growth  economy. 
The  model  developed  is  an  adaptation  of  the  TVA 
Regional  Simulation  Model  to  Wyoming's  North 
Platte  River  Basin,  which  includes  eight  Wyoming 
counties.  The   model  is  employment-based  and 
simulates  economic  activity  in  six  sectors:  popula- 
tion employment,  water  demand,  income,  agricul- 
ture' and  housing.  All  major  economic  variables 
contained  in  the  model  are  expressed  in  terms  of 
functions    relating    dependent    and    independent 
variables,  thus  allowing  virtually  unlimited  experi- 
mentation with  various  functional  forms.  The  in- 
formation in  the  supplement  contains  three  parts. 
Part  I  lists  the  variables  used  in  the  model  as  well 
as  the  format  in  which  they  are  presented,  along 
with  short  descriptions  of  several  of  the  variables 
Part  II  provides  a  more  detailed  description  of 
many   of   the   variables   and   also    indicates   the 
manner  in  which  certain  of  them  are  related  or  are 
functions  of  each  other.  Part  III  is  a  listing  of  the 
data  file  as  it  actually  appears  on  a  computer  prin- 
tout. 
W77-04601 


water      availability,      Water      quality, 
water(Pollution),  Water  users.  Competing  Ul 
rigation,   Industrial   water,   Water  policy, 
consumption(Except    consumptive    use), 
law,  Water  loss,  Water  demand. 

The  purpose  is  to  summarize  a  much  more  d 

report  of  Phase  1  of  the  State  of  Arizona 

Plan,  Inventory  of  Resource  and  Uses.  The 

presents  information  on  existing  water  us 

supplies,  population,  economy,  and   wah 

identifies  major  water  problems  and  ne« 

compiles,  summarizes  and  condenses  existi 

in  a  format  which  provides  readily  acces* 

formation  to  the  lay  reader,  state  and  loci 

ners,  developers,  and  citizens  curious  ah 

water  resources  of  the  state.  Arizona's  pi 

and  fundamental  water  problem   is  that 

balance    between    supply    and    use.    Fot 

Arizonans  have  been  using  water  faster  tha 

be  replenished   Some  of  the  conclusions  I 

in  this  study  are:  1 ,  substantial  amounts  of  | 

water  remain  in  storage;  2,  dependable 

water  supplies  are  concentrated  in  Mario 

Yuma  counties;  3,  agriculture  consumes 

cent  of  all  water  used  in  the  state;  and  4,  the 

water  consumption  in  Pima  County  (Tuc< 

ceeds    supply    4.7    times.    Additional    di 

analyses    are    needed,    especially    for   a 

groundwater     pumpage      information. 

Arizona) 

W77-04782 


A   BENEFIT/COST   EVALUATION   OF  DRINK- 
ING WATER  HYGIENE  PROGRAMS, 

Florida   Univ.,    Gainesville.   Inst,    of   Food   and 

Agricultural  Science. 

For  primary  bibliographic  entry  see  Field  5F . 

W77-04639 

THE  COST  OF  MUNICIPAL  WATER  SUPPLY: 
A  CASE  STUDY, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, Ohio. 

For  primary  bibliographic  entry  see  Field  5fr. 
W77-04643 


LIMNOLOGICAL  DATA  AND  THEIR  USE  IN 
PRACTICAL  WATER  MANAGEMENT,  (EN 
GERMAN), 

Institut  fuer  Wasserwirtschaft,  Magdeburg  (East 

Germany). 

For  primary  bibliographic  entry  see  Field  5U. 

W77-04657 


THE  MANAGEMENT  OF  URBAN  CC 
RESOURCES, 

New  York  Sea  Grant  Inst.,  Albany. 
M.  L.  Moss. 

Reprint  No.  NYSSGP-RS-76-023,  1976. 
from:  Oceans  '76  Annual  Combined  Coi 
of  Marine  Technology  Society  and  Ins 
Electrical  and  Electronic  Engineers,  Was 
D.C.,  Sept  13-15,  1976.  5  p,  12  ref. 

Descriptors:  'California,  'Mani 

•Resources    development,    Estuaries, 
•Land     use,     Water     resources,     Urba 
Planning,  Coasts. 

Identifiers:  'Coastal  zone  management, 
mental  protection,  Public  ownership,  Urb 
lation,  Population  pressure. 

Urban  populations  are  generating  intense 

for  the  utilization  of  coastal  resources 

management  programs  must  be  concerne( 

panding  the  opportunities  for  use  of  th 

zone  as  well  as  with  the  protection  of  tl 

environment.  One  way  to  respond  to  s 

economic  demands  for  coastal  resource 

crease  the  carrying  capacity  of  the  coast 

urban  areas.  This  paper  analyzes  public  c 

and  leasing,  which  is  a  management  toi 

lows   private   development  to   occur  v 

framework  of  public  control.  Marina  de 

world's  largest  small  craft  harbor,  is  a  mi 

ty   coastal   community   created   throug 

leasehold  system,  which  serves  a  diversi 

within  one  overaU  project.  If  efforts 

natural  coastal  areas  are  to  succeed, 

necessary   to   determine   ways  to   acci 

pressures     for    coastal     activities    thr 

development   and   redevelopment   of 

coastal  zone.  (NOAA) 

W77-04845 


SUMMARY,  PHASE  1  -  ARIZONA  STATE 
WATER   PLAN:    INVENTORY   OF   RESOURCE 

AND  USES. 

Arizona  Water  Commission,  Phoenix. 

July,  1975,  34  p.,  9  fig,  16  tab. 

Descriptors:  'Water  resources,  'Water  supply, 
•Dependable  supply,  *Water  utilization, 
•Arizona,  Groundwater,  Groundwater  availabili- 
ty, Subsurface  waters,  Surface  waters,  Surface 


THE  STATE  OF  KANSAS,  STATE 
PLAN  STUDIES,  PART  C,  LITTLE  A 
RIVER  BASIN, 

Kansas  Water  Resources  Board,  TopeKi 
J.  J.  Pinney ,  J.  A.  Henderson,  and  D.  F. 
1975.  3  fig.,  31  tab.,  29  maps,  52  ref. 

Descriptors:    *River  basin   developme 
basins,    *Comprehensive    planning, 
tural      alternatives,      'Groundwater 
•Drainage  districts,  Water  supply,  Wat 
tion(AppUed),    Water    allocation(Polic 
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lent(Applied),  "Kansas,  Planning,  Re- 
evelopment,  Multiple-purpose  projects, 
ater  basins,  Groundwater  availability, 
ater,  Groundwater  resources,  Flood  con- 
ned improvement,  Flood  protection,  Ir- 
districts,  Irrigation  permits.  Treatment 
Alternative  planning,  Rural  areas,  Water 

s:  'Little  Arkansas  River  Basin(Kans), 
cansas  River(Kans),  Equus  Beds(Kans)' 

phy. 

-square  mile  Little  Arkansas  River  basin 
central  Kansas,  according  to  a  com- 
e  study  of  present  and  future  needs  and 
of  the  region  through  the  2000,  will  un- 
ignificant  decline  in  groundwater  levels 

next  25  years  if  abatement  measures  are 

The  basin  also  has  problems  with  poor 
ility,  flooding  and  insufficient  recrea- 
ilities.  These  and  other  basin  problems 
at  some  type  of  management  district  be 

establish  a  desirable  long-term  rate  of 
g  of  the  Equus  Beds  (a  groundwater 
,  to  guide  surface  water  development, 
tect  and  enhance  the  quality  of  available 
plies.  A  single  multipurpose  district  is 
ided  which  would   encompass   powers 

of  all  water-related  special-purpose  dis- 
ently  extant  in  the  basin.  However,  no 

provision  for  this  type  of  district  now 
Lansas.  In  addition  to  the  recommenda- 
:erning  nonstructural  water  resources 
he  study  cites  present  and  future  needs 
mal  treatment  plants,  alternative  water 
>r  certain  districts,  limitations  on  water 

irrigation,  formation  of  certain  rural 
icts,  flood  protection  projects,  channel 
:nts,  construction  of  small  reservoirs, 
nt  of  flood  control  plans,  and  other 
eas.  (Harris-Wisconsin) 


TE  OF  KANSAS,  STATE  WATER 
UMES,  PART  B,  KANSAS  LONG 
ATER  REQUIREMENTS. 

ter  Resources  Board,  Topeka. 
6  fig. ,  58  tab. ,  40  ref .,  3  append. 

I  "Water  demand,  "Kansas,  "Long- 
nning,  "Comprehensive  planning, 
ig,  "Future  planning(Projected),' 
,  Human  population,  Employment,  In- 
duction, Irrigation  water,  Recreation 
ater  users,  Water  shortage,  Water  allo- 
:y),  Dependable  supply. 

is  the  second  half  of  the  Kansas  state 
the  report  on  future  water  needs  is  a 
tnprehensive  study  supported  by  pro- 
f  the  Kansas  economy.  Economic 
e  given  for  production  output,  employ- 
population  from  1965  through  2000 
lrawals  in  1965  are  described  for  irriga- 
iomestic  and  livestock  use,  industrial 
rban  domestic  use.  Projected  water 
is  for  the  period  1980-2000,  based  on 
irecasts  for  69  industry  groups  in  the 
fear  intervals,  were  combined  into  20 
iustry  sectors;  separate  projections 
•ovided  for  the  state  as  a  whole  and  for 
mlticounty  regions.  Appendices  list  in- 
'Unty  requirements  and  long-range 
ements  by  nine  user  groups:  irrigation, 
lining,  construction,  manufacturing, 
>n,  utilities,  urban  domestic  and  com- 
ral  domestic.  Analytical  techniques 
lung  the  economic  projections  were 
separate  report  cited  by  the  study 
:onsin) 


TION    AS    A    MAJOR    ALTERNA- 

National  Lab.,  Upton,  N.Y. 
bibliographic  entry  see  Field  3E. 


STATE  OF  DELAWARE  NEW  CASTLE  COUN- 
TY RIVER  BASIN,  WATER  OUAI  ITY 
MANAGEMENT  PLAN.  QUALITY 

Delaware  State  Dept.  of  Natural  Resources  and 

bnvironmental  Control,  Dover. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04856 


STATE    OF    DELAWARE    SUSSEX     COUNTY 
MENT  PLANN'   WATER  QUALITY  MANAGE- 

Delaware  State  Dept.  of  Natural  Resources  and 

Environmental  Control,  Dover. 

For  primary  bibliographic  entry  see  Field  5G 

W77-04857 


AN     EVALUATION     OF    TITLE     DT     WATER 
RESOURCES  PLANNING  GRANTS  IN  STATES 

Arizona    Univ.,    Tucson.    Inst,    of    Government 

Research. 

For  primary  bibliographic  entry  see  Field  6E 

W77-04902 


NATIONAL  SYSTEMS  OF  WATER  ADMINIS- 

Department  of  Economic  and  Social  Affairs  (UN) 

New  York. 

For  primary  bibliographic  entry  see  Field  6E 

W77-04914 


IMPLEMENTING  THE  COASTAL  PLAN-  A 
NEW  TEST  FOR  THE  CONCEPT  OF  STATE 
CONTROL  FOR  AREAS  OF  CRITICAL  STATE 

Arizona  Univ.,  Tucson.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E 
W77-04922 


GEOLOGICAL  SURVEY  RESEARCH  1975. 
Geological  Survey,  Reston,  Va. 
For  sale  by  Supt.  of  Documents,  GPO,  Wash    D 
C.   20402,   price   $5.00.   Professional  Paper  975 
1975.  373  p,  11  fig,  4  tab,  373  ref. 

Descriptors:  "Projects,  "Geological  surveys 
Programs,  Investigations,  "Water  resources' 
Mmeralogy,  Land  use,  Geologic  mapping) 
Hydrogeology,  Aquifers,  Surface  waters  Remote 
sensmg,  Satellite s(Artificial),  Chemical  analysis 
Analytical  techniques,  On-site  investigations' 
Laboratory  tests,  Methodology,  Data  collections' 
Reviews. 

'Geological  Survey  Research  1975'  is  the  16th  an- 
nual synopsis  of  the  results  of  U.S.  Geological 
Survey  investigations.  These  studies  are  largely 
directed  toward  the  development  of  knowledge 
that  will  assist  the  Nation  to  use  and  conserve  the 
land  and  its  physical  resources  wisely.  They  are 
wide  ranging  in  scope  and  deal  with  almost  every 
facet  of  solid-earth  science  and  fact  finding.  Many 
of  the  studies  are  continuations  of  investigations 
that  have  been  in  progress  for  several  years.  But 
others  reflect  the  increased  attention  being  given 
to  problems  that  have  assumed  greater  importance 
in  recent  years-problems  relating  to  mineral  fuels 
and  mineral  resources,  water  quality,  environmen- 
tal impact  of  mineral  resources,  land-use  analysis, 
earthquake  hazards  reduction,  subsidence,  and  the 
applications  of  LANDSAT  data,  to  cite  a' few  ex- 
amples. (Woodard-USGS) 
W77-04974 


DEVELOPING  CRITERIA  TO  CLASSIFY  WILD 
AND  SCENIC  RIVERS, 

Idaho  Univ.,  Moscow.  Dept.  of  Sociology. 
J.  E.  Carlson,  D.  L.  Grant,  E.  L.  Michalson,  and  J. 
H.  Van  Leuven. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA,  22161  as  PB  264 
039,  Price  codes:  A07  in  paper  copy,  A01  in 
microfiche.  Idaho  Water  Resources  Research  In- 


stitute, Moscow,  Completion  Report,  November 

J™7*6;.!17  p'  U  f'8>  30  tab>  append.  OWRT  B-029- 
IDA(l),  14-31-0001-4075. 

Descriptors:  Decision  making,  Economics,  Social 
aspects,  "Wild  rivers,  Recreation,  Scenery,  "Wild 
Rivers  Act,  "Idaho,  Attitudes,  Aesthetics  Clas- 
sification, Alternative  planning,  Criteria. 
Identifiers:  Priest  River(Ida),  Priest  Lake(Ida) 
"Wild  and  Scenic  Rivers(Idaho). 

A  four  year  interdisciplinary  effort  to  develop 
river   classification    alternatives    from    a    set   of 
matrix    parameters    is    summarized.    The    matrix 
represents    a    numerical    weighting    of    physical, 
economic  and  comminity  density  values  for  each 
of  six  natural  river  stretches  along  Priest  River  and 
Priest  Lake,  Idaho.  The  matrix  values  can  then  be 
used  to  compare  the  suitability  of  each  of  the  six 
individual  river  stretches  with  the  tree  classifica- 
tion criteria  (wild,  scenic,  recreational)  specified 
under  the  National  Wild  and  Scenic  Rivers  Act 
Moreover,   the   matrix   values   are   indicative   of 
possible    tradeoffs    among    physical,    biological 
economic,     and     social     values     facing     public 
managers  in  maintaining  wild  and  scenic  rivers 
The  matrix  serves  as  the  final  product  for  five  in- 
terrelated    investigations     dealing     with     physi- 
cal/hydrologic  characteristics,  land  market  values 
public  attitudes,  aesthetic  values,  and  legal  impli- 
cations. Not  all  of  the  findings  from  the  five  in- 
vestigations were  quantifiable  under  the  matrix  as 
developed.    As    well,     no    single    classification 
scheme  is  argued  as  a  result  of  the  matrix,  though 
the  matrix  does  serve  as  a  decision-making  input 


Water     Resources 


OUTDOOR     RECREATION     IN     WATERSHED 
RESERVES, 

Hawaii     Univ.,     Honolulu. 
Research  Center. 
J.  E.  T.  Moncur. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  038 
A03  in  paper  copy,  A01  in  microfiche.  Technical 
Memorandum  Report  No.  49,  February  1976  35p 

000if-507lltab'  "  rCf'  °WRT  A-051-HI<-»-  14-3': 

Descriptors:  "Recreation,  "Nitrates,  "Coliforms 
"Viruses,  "Hawaii,  Soil  properties,  Watercosts' 
Shorelines,  Bacteria,  Watersheds(Basins)) 
Nitrogen  compounds,  Environmental  effects' 
Water  pollution,  "Watershed  management 
Identifiers:  "Watershed  reserves,  Watershed 
zones,  Mountain  recreation,  Fishing  programs 
Oahu(Hawaii). 

Oahu's  closed  watershed  reserves  include  over 
6,880  ha  (17,000  acres),  almost  4.5%  of  the  island's 
surface  area,  from  which  public  access  is  virtually 
forbidden.  This  access  restriction  grows  from  con- 
cern with  protecting  the  quality  of  groundwater 
recharged  into  Honolulu's  water  supply  system 
Several  recent  studies,  however,  suggest  that 
some  human  incursion  in  wilderness  areas,  such  as 
hunting,  fishing  and  other  light  recreational  activi- 
ties, will  not  substantially  harm  water  quality  and 
may  even  improve  it.  Concentrating  on  a  portion 
of  the  Honolulu  watershed  including  a  large  reser- 
voir, Nuuanu  Reservoir  No.  4,  this  report  ex- 
amines the  background  of  the  current  access  poli- 
cies and  investigates  available  information  con- 
cerning potential  economic  and  physical  con- 
sequences of  opening  the  area  to  limited  recrea- 
tional activity. 
W77-04996 


SYSTEMS  APPROACH  TO  WATER  MANAGE- 
MENT. 

Department      of      the      Environment,      Ottawa 
(Ontario).  Environmental  Systems  Branch. 
For  primary  bibliographic  entry  see  Field  6A 
W77-05008 
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SYSTEMS  APPROACH  TO  WATER  MANAGE- 

MENT,  „     .  _„ 

Department      of      the      Environment,      Ottawa 
(Ontario).  Environmental  Systems  Branch. 
For  primary  bibliographic  entry  see  Field  6A. 
W77-05009 


SURFACE-WATER       QUANTITY        MANAGE- 
MENT MODELS, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Environmen- 
tal Engineering.  „.,.,.. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-05013 


ECONOMIC  MODELS, 

Colorado  Univ.,  Boulder.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6A. 
W77-05017 


MULTIOBJECTIVE  WATER-RESOURCES 

PLANNING,  .     , 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 
Engineering.  _..,. 

For  primary  bibliographic  entry  see  Field  6A. 
W77-05018 


MATHEMATICAL  MODELING   AND   WATER- 
RESOURCES  DECISION-MAKING, 

Department      of      the      Environment,      Ottawa 
(Ontario).  Environmental  Systems  Branch. 
For  primary  bibliographic  entry  see  Field  6A. 
W77-05019 

REPORT  OF  THE  CONFERENCE  ON  MARINE 

RESOURCES     OF     THE     COASTAL     PLAINS 

STATES,  DECEMBER  5-6,  1974, 

Coastal  Plains  Center  for  Marine  Development 

Services,  Wilmington,  N.C. 

January  31 ,  1975.  73  p,  4  fig,  1  tab. 

Descriptors:  'North  Carolina,  'South  Carolina, 
•Georgia,  Water  resources,  "Coastal  plains, 
Coasts,  Coastal  marshes,  Coastal  engineering, 
Water  resources  development,  Water  users, 
Fisheries,  Marine  fisheries,  Tourism,  Recreation, 
Recreation  demand,  Recreation  facilities, 
Planning,  Mineral  industry,  Oil  industry, 
•Southeast  U.S. 

Identifiers:  Coastal  waters,  "Coastal  zone 
management. 

This  is  a  compilation  of  scientific  and  technical  in- 
formation submitted  by  various  participants  of  the 
Conference  on  Marine  Resources  of  the  Coastal 
Plains  States.  The  Coastal  Plains  Regional  Com- 
mission created  the  Coastal  Plains  Marine  Center 
which  sponsored  the  conference.  The  Center 
assists  in  the  development  of  marine  resources  in 
the  states  of  North  Carolina,  South  Carolina  and 
Georgia  by  functioning  as  a  clearing-house  for  in- 
formation on  the  marine  environment  of  the  re- 
gion. Various  articles  deal  with  aspects  of  sport 
fishing  in  the  region,  including  recreational  fishe- 
ries, marine-based  recreation  and  tourism  of  the 
coastal  plains  states,  the  seafood  market  develop- 
ment, and  three  articles  deal  with  recent  develop- 
ments in  coastal  zone  planning  at  the  state  level. 
The  booklet  also  contains  an  article  by  the  study 
director  of  the  Coastal  Plains  Regional  Commis- 
sion concerning  the  deepwater  terminal  study. 
(See  also  W77-O503O  thru  W77-05036)  (Welsh- 
Florida) 
W77-05029 


THE  (COASTAL  PLAINS  REGIONAL  CENTER) 
DEEPWATER  TERMINAL  STUDY, 

Coastal  Plains  Regional  Commission,  Washington, 

DC. 

J.  K.Schafer. 

In:  Report  of  the  Conference  on  Marine  Resources 

of  the  Coastal  Plains  States,  December  5-6,  1974, 

p.   1-2,  published   by  Coastal  Plains  Center  for 


Marine  Development  Services,  Wilmington,  North 
Carolina. 

Descriptors:  'Deepwater,  'Coastal  plains, 
•Coastal  structures,  'Coastal  engineering, 
•Environmental  effects,  Coasts,  Environmental 
control,  Environment,  Water  resources,  Waste 
water  disposal,  Atlantic  Coastal  Plain,  Atlantic 
Ocean,  Sites. 

Identifiers:  *Coastal  zone  management,  Coastal 
waters. 

Evaluated  in  this  article  is  the  Coastal  Plains  Re- 
gional Center  Deepwater  Terminal  Study.  The 
Coastal  Plains  Regional  Commission  began  an 
analysis  of  the  South  Atlantic  region  as  a  possible 
area  for  future  development  of  a  deepwater  ter- 
minal. Meetings  were  attended  by  state  officials, 
oil  company  representatives  and  Commission 
members.  The  scope  of  services  required  to  be 
developed  were  of  six  major  types:  unloading 
facilities,  crude  oil  storage  faculties,  refineries, 
any  associated  petrochemical  industries,  crude  oil 
pipelines,  and  distribution  terminals  for  the 
refined  product.  The  study  then  began  to  search 
for  low  conflict  areas  to  be  considered  as  sample 
sites  to  analyze  possible  environmental  impact. 
Several  problems  were  to  be  considered  and  in- 
cluded gaseous  hydrocarbon  emissions,  water 
availability,  and  wastewater  handling.  The  author 
further  recognizes  the  need  for  coastal  zone 
management  in  the  marine  resources  area.  (See 
also  W77-05029)  (Welch- Florida) 
W77-05030 

RESPONSIBLE  DEVELOPMENT  AND 

REASONABLE  CONSERVATION, 

D.  Stick. 

In:  Report  of  the  Conference  on  Marine  Resources 
of  the  Coastal  Plains  States  December  5-6,  1974,  p. 
3-6;  published  by  Coastal  Plains  Center  for  Marine 
Development  Services,  Wilmington,  N.C. 

Descriptors:  'Conservation,  'Land  management, 
•Water  resources  development,  'Adoption  of 
practices,  'Water  conservation,  »Planning,  Pro- 
jections, Decision  making,  Forecasting,  Manage- 
ment, Water  management(Applied),  Water  users, 
Water  quality,  Water  policy,  Marshes,  »Land  use. 
Identifiers:  'Coastal  waters,  'Land  use  planning. 

Many  conflicting  issues  have  been  propounded  in 
the  environmental  protection  controversy.  In  this 
article  a  conservation  minded,  ecology-oriented 
land  developer  urges  a  middle  of  the  road  ap- 
proach to  solve  some  of  the  pressing  ecological 
problems.    Although    recognizing    that    the    ex- 
tremists on  one  side  or  the  other  are  generally  the 
most  dedicated  and  vocal  in  their  approaches,  the 
author  examines   some  of  the  extremists'  posi- 
tions,  questions   their   real   motivation,   and   at- 
tempts to  show  the  interlocking  goals  behind  the 
various  views.  Land  use  planning  is  suggested  as  a 
means  to  balance  the  extreme  positions.  Balancing 
the  various  special  interest  groups  can  be  difficult 
especially  in  the  areas  where  it  is  needed  most. 
Many  of  the  affected  groups  do  not  feel  a  need  for 
planning.  Water  use  planning  must  be  organized 
separately,  not  as  one  element  of  a  larger  plan.  The 
vast    segment    of    the    populace,    which    in    all 
likelihood  occupies  a  middle  ground  in  its  ap- 
proach     to      conservationist's      concerns      and 
developer's  interests,  should  be  informed  of  the 
ever  increasing  need  to  balance  interests,  and  to 
plan  now  in  order  to  protect  our  resources.  (See 
also  W77-05029)  (Welch-Florida) 
W77-05031 


COASTAL  PLANNING  FOR  PLEASURE 

INC.  v,       , 

Rhode  Island  Univ.,  Narragansett.  New  1 

Marine  Resources  Information  Program. 

N.W.Ross. 

In:  Report  of  the  Conference  on  Marine  R< 

of  the  Coastal  Plains  States,  p  39-41 ;  publ 

Coastal  Plains  Center  for  Marine  Deve 

Services,  Wilmington,  N.C. 

Descriptors:  'Recreation  demand,  'Re 
facilities,  'Recreation,  'Boating,  •! 
Boats,  Water  users,  Water  resources,  W 
mand,  Water  policy,  Competing  uses,  ( 
tion,  Comprehensive  planning,  Water 
Coasts,  Priorities,  Public  access. 
Identifiers:  Coastal  waters,  'Coasts 
management,  Water  rights(Non-riparian). 

This  article  examines  the  need  for  rec 
boaters  to  make  their  interests  know 
coastal  zone  planning  development.  Rec 
interests  are  urged  to  develop  new  metl 
technology  for  learning  to  service  their  o< 
and  become  a  beneficiary  of  coastal 
which  is  progressing  either  with  or  with 
from  recreational  interests.  The  Coas 
Management  Act  of  1972  requires  eacl 
state  decide  how  its  shoreline  will  be  us 
petition  for  prime  coastal  lands  is  becon 
urgent.  Recreators  are  typically  a  fn 
group  who  do  not  function  as  a  stro 
against  othe  coastal  land  users  such  as  po 
panies,  commercial  shipping,  developers 
conservationists.  Coastal  planners  need 
the  various  values  necessary  for  quality 
successful  competition  among  users 
recreation  values  and  demand.  The  au 
gests  15  problem  areas  and  planning  coi 
recreational  boating.  Foremost  among  I 
need  for  federal  priority  re-orientation  i 
added  access  to  recreational  waters  aid 
grading  the  commercial  facilities  avail; 
also  W77-05029)  (Welch-Florida) 
W77-05033 


A  VIEW  OF  CARACAS, 

Deepsea  Ventures,  Inc.,  Gloucester  Point,  Va. 
For  primary  bibliographic  entry  see  Field  6E. 
W77-05032 


NORTH       CAROLINA'S       COASTAL 
MANAGEMENT  ACT, 

North   Carolina   State  Dept.   of  Adnu 
Raleigh.  Office  of  Marine  Affairs. 
For  primary  bibliographic  entry  see  Fiel< 
W77-05034 


STATE      COASTAL      MANAGEMEN 
GRAMS, 

South     Carolina     Coastal     Zone    Plat 
Management  Council,  Charleston. 
For  primary  bibliographic  entry  see  Fiel 
W77-05035 


THE     WATER     MANAGEMENT     C 
TIONAL  AMENDMENT  PRO:  CON:, 

For  primary  bibliographic  entry  see  Fiel 
W77-05043 


BUREAUCRATIC  SUPPLY  AND  LEG 
DEMAND:  IMPLICATIONS  FOR 
RESOURCES  PLANNING, 

California  Univ.,  Berkeley.  Graduate 

Public  Policy. 

S.  H.  Hanke. 

Journal  of  Soil  and  Water  Conservatii 

No  4,  p  158-59,  1975. 

Descriptors:  'Cost-benefit  analysis,  * 
sis,  'Cost-benefit  ratio,  'Cost-bene 
♦Cost  transfer,  Cost  trends,  Cost  sh 
comparisons,  Cost  allocation,  Water 
Water  costs,  Project  benefits,  Proje< 
Projects,  Competition,  Competitive  pn 

Benefit-cost  evaluation  for  investmer 
resources  projects,  guided  by  the  re 
tions    of    the    Water    Resources   Co 


80 


■-.■'• 


e  more  sophisticated.  However,  the  concep- 
alidity  and  methodological  feasibUity  of 
31  the  new  procedures  is  questionable.  The 
cratic  and  legislative  institutions  of  govern- 
largely  allocate  resources  by  other  than 
:-cost  analysis.  The  bias  of  bureaucratic 
and  legislative  demand  generates  too  many 
resource  projects,  especially  in  the  federal 
ment.  Because  of  the  bureaucratic 
nces  and  incentives,  its  members  do  not 
inly  seek  the  socially  optimal  level  of  out- 
d  spending.  The  authors  recommend  more 
ition  in  providing  water  resource  projects 
ually  dismantling  the  federal  establishment 
awing  state  and  local  governments  to  as- 
le  financing  of  water  resource  projects.  In- 
ig  more  competition  would  result  in  more 
le  allocation  of  resources  and  more  effi- 
ovision  of  projects.  (Welch-Florida) 


EAM  APPROPRIATION  FOR  RECREA- 
lND  SCENIC  BEAUTY  (COMMENT  ON 
DEPARTMENT  OF  PARKS  V  IDAHO 
IMENT     OF     WATER     ADMINISTRA- 

lary  bibliographic  entry  see  Field  6E 
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N  COASTAL  ZONE  LAND:  USE 
SHFF,  AND  VALUE  CHANGE, 

State  Univ.,  Corvailis.  Sea  Grant  Coll. 

•rtham,  T.  J.  Maresh,  and  M.  L.  Nolan 
3RESU-T-75-0O6,  Dec  1975.  56  p,  6  fig,  21 

Jrs:  'Oregon,  *Coasts,  "Land  use,  Data 
is,  'Land  tenure,  Appraisals,  'Land 
tent,  Planning,  Littoral,  Bays,  Recrea- 
tes, Erosion,  Streams,  Climates,  Land 
i,  Seashores,  Agriculture. 

artment  of  Geography  at  Oregon  State 
y  initiated  this  study  in  an  effort  to  deter- 
relation  between  changes  in  land  owner- 
:hanges  in  land  use  in  the  coastal  zone  of 
regon.  Since  no  precise  definition  of  a 
sne  was  available,  for  purposes  of  the 
seaward  limit  was  chosen  as  the  seaward 
cadastral  units  in  the  private  sector  and 

margin  was  established  as  one  section 
e  highway  paralleling  the  coast.  Public 
e  excluded  from  the  study.  The  study 
:d  to  unincorporated  areas  of  Lincoln 
mook    counties.    The    analysis    of    the 

land  use  occurring  between  1967  and 
'ed  a  trend  toward  an  increase  in  year- 
I  vacation  housing  and  commercial  use 
ease  in  timber  and  agricultural  uses.  The 
)f  land  owners  in  the  study  area  were 
nts.  The  authors  conclude  that  the 
ne  is  in  a  transitional  period  in  terms  of 

land  resources  of  the  area.  (Capehart- 


WATER  RESOURCES  PLANNING-Field  6 
Water  Law  and  Institutions— Group  6E 


ZONE  MANAGEMENT  AND  INTER- 
iENTAL  COORDINATION 

State  Univ.,  Baton  Rouge.' Sea  Grant 

ram. 

I  bibliographic  entry  see  Field  6E. 


t  Allocation,  Cost  Sharing, 
g/Repayment 


CS  AND  TECHNOLOGY  FOR  CON- 
OAHtY  FEEDLOT  RUNOFF, 

nation  Service  Hyattsville,  Md'. 
bibliographic  entry  see  Field  5G. 


SET  SEWER  RATES  THAT  REFLECT  USE 

Missouri   Univ.,    Columbia.    Dept.   of  Civil   En- 
gineering. 
For  primary  bibliographic  entry  see  Field  5G. 


SEWER  CLEANING  SYSTEM  COMBINES  VER- 
SATILITY, LOW  INITIAL  COST 

Monroe  Water  and  Sewer  Maintenance  N  C 
»^PJTary  bibu°grapbic  entry  see  Field  8G. 

W  77-04664 


WATER  DEEDS:  A  PROPOSED  SOLUTION  TO 
THE  WATER  VALUATION  PROBLEM 

^"a^"™'  Tucson>   CoU    of   Business  and 
rubric  Administration. 

For  primary  bibliographic  entry  see  Field  6D. 


COASTAL       ZONE       MANAGEMENT-       THE 
PROCESS  OF  ACHIEVING  EQUILIBRIUM 

Georgia  State  Office  of  Planning  and  Budget   At- 
lanta. Planning  Div.  ' 
For  primary  bibliographic  entry  see  Field  6E 
W77-05036 


6D.  Water  Demand 


SUMMARY,     PHASE     1     -    ARIZONA     STATE 

AND  USESLAN:    INVENTORY   OF  RESOURCE 

Arizona  Water  Commission,  Phoenix. 

For  primary  bibliographic  entry  see  Field  6B 

W77-04782 


WATER  DEEDS:  A  PROPOSED  SOLUTION  TO 
THE  WATER  VALUATION  PROBLEM 

£f!?.0naAJUniv-'   TuCSon'   CoU    of   Business   and 

rubhc  Administration 

V.  L.  Smith. 

Arizona  Review,  Vol.  26,  No.  1,  P  7-10,  January, 

Descriptors:  *Water  costs,  *Water  policy  'Water 
rights,  'Water  rates,  'Equitable  apportionment, 
Water  distnbution(Applied),  Water  supply  Water 
sources  'Arizona,  Groundwater,  'Competing 
uses,  'Water  utilization,  Water  shortage,  'Water 
demand,  Water  conservation,  Rationing(Water) 
Water  consumption(Except  consumptive  use)' 
Recharge,  Water  reuse. 
Identifiers:  'Tucson(Ariz),  'Water  deeds. 

Water  in  the  Tucson  Basin  is  provided  to  users  for 
only  the  cost  of  delivery.  By  introducing  a  system 
tor  pricing  the  unrecovered  stock  of  water  the  in- 
herent scarcity  in  the  Tucson  Basin  can  be  brought 
to  bear  upon  the  choices  of  many  residents  as  to 
how  much  water  to  use.  A  proposal  is  presented 
which  would  legally  limit  the  amount  of  water  a 
person  could  use  without  paying  an  increased  rate 
Water  deeds'  would  be  issued,  much  like  property 
deeds,  allowing  use  of  a  specified  amount  of  water 
each  year.  A  second  deed  would  convey  the  right 
to  draw  a  certain  amount  of  water  in  the  future 
Any  user  desiring  to  consume  in  excess  of  his/her 
proportionate  share  of  natural  recharge  must  exer- 
cise some  of  his/her  proportionate  share  of  deeded 
rights  to  the  entire  recoverable  water  stock  These 
deeds  would  be  negotiable.  The  advantages  and 
disadvantages  of  this  proposal  are  discussed  at 
length.  The  mam  advantage  would  be  conservation 
of  water  brought  about  by  the  free  choice  of  con- 
sumers.   Disadvantages    include    high    operating 
costs,    possibility    of   fraud,    and    conflicts    over 
water  rights.  Principal  features  of  the  proposed 
^water     deed'     system     are     outlines.     (Jamail- 

W77-04792 


THE  STATE  OF  KANSAS,  STATE  WATER 
PLAN  STUDIES,  PART  B  KANSAS  LONC 
RANGE  WATER  REQUIREMENTS 

Kansas  Water  Resources  Board,  Topeka 
W°7T'o4852y  blbU°8raphic  entrv  see  F>eld  6B. 


CONSERVATION    AS    A    MAJOR    ALTERNA- 

Brookhaven  National  Lab.,  Upton  N  Y 
^nf^SV?  biblio8raphic  entry  see  Field  IE. 


ANALYTICAL  STUDY  OF  THE  OGALLAI  A 
AQUIFER  IN  CROSBY  COUNTY  TEXAS 

Texas  Water  Development  Board,  Austin    ' 
wfJmte    b'blio8raphic  entry  see  Fie>d  4B. 


THE  ROCKY  ROAD  TO  WATER  FOR  ENER- 

UI, 

Loble,  Picotte  and  Pauly,  Helena,  Mont 
u/°-7r-7P£m^  bibliographic  entry  see  Field  3E. 


FLORIDA'S  SLICE  OF  THE  OFFSHORE  PIE 

,.?-,r-,P£mary  blbli°graphic  entry  see  Field  6E.    ' 

W  77-04  909 


PUBLIC  PATRIMONY:  AN  APPRAISAL  OF 
LEGISLATION  AND  COMMON  LAW  PRO 
TECTING  RECREATIONAL  VALUES  IN 
WATERS,'8      STATEOWNEI>      LANDS      AN™ 

Oregon  Joint  Interim  Committee  on  Environment 
Agricultural  and  Natural  Resources  Salem 

u?U^y  bibu°graphic  entry  see  Field  6E. 
W  //-04910 


2E3K>fiKJ   ™OM   A   UM,TED   NA™" 

«?-,r,PIimary  bibu°graphic  entry  see  Field  6E 
W /7-0491 1 


WATER  USE  IN  MISSISSIPPI   1975 

Geological      Survey,      Jackson,      Miss.      Water 
Resources  Div. 

w-^n^  bibliograPhic  entry  see  Field  7C. 
W  /7-04972 


COASTAL  PLANNING  FOR  PLEASURE  BOAT- 

INCr, 

Rhode  Island  Univ.,  Narragansett.  New  England 
Marine  Resources  Information  Program 
VVT7P05033y  bibbo8raPhic  entrv  see  Field  6B. 


THE  ENTITLEMENT  TO  MUNICIPAL  WATER 
SERVICE:  CONSTITUTIONAL  PROBLEMS  IN 

!l;YiERVTICEM,NATION  °F  A  PUBUC  UTILI 

American  Bar  Association,  Washington  D  C  Ad- 
Growth  C°rnmission    on     Housing    and     Urban 

W77P050ary  bibUographic  entry  see  Field  6E. 

6E.  Water  Law  and  Institutions 


SWTSPROTECTS   FARMS   FR°M    NUISANCE 

For  primary  bibUographic  entry  see  Field  5G 
W77-04605 


r 
I' 


WASTE    TREATMENT    RULES    WON'T    PUT 
'IMPOSSIBLE'  BURDENS  ON  PRODUCERS 

For  primary  bibUographic  entry  see  Field  5G.  ' 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6E— Water  Law  and  Institutions 


W77-04616 

WATER  DEEDS:  A  PROPOSED  SOLUTION  TO 
THE  WATER  VALUATION  PROBLEM, 

Arizona   Univ.,  Tucson,  CoU.   of   Business   and 

Public  Administration. 

For  primary  bibliographic  entry  see  Field  6D. 

W77-04792 

ENVIRONMENTAL  CONCERNS  OF  (SWEDISH) 
WOOD-PROCESSING  INDUSTRIES, 

National  Swedish  Environment  Protection  Board, 

Stockholm. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04828 

FEDERAL  AND  STATE  WASTE  TREATMENT 
REGULATIONS  AFFECTING  SEAFOOD 

PROCESSORS  IN  GEORGIA, 

Georgia  Univ.,  Athens.  Marine  Extension  Service. 
J.  O.  Smith,  and  W.  A.  Bough. 
Sea  Grant  Program,  Marine  Extension  Bulletin 
No.  2,  March  1976.  15  p,  2  fig,  6  tab,  5  ref. 

Descriptors:  *Georgia,  *Waste  treatment, 
•Regulation,  'Water  quality  control,  'Federal 
Water  Pollution  Control  Act,  'Water  pollution 
sources,  Federal  government,  State  governments 
food  processing  industry,  Water  resources. 
Identifiers:  Seafood  processors. 

In  1972,  Congress  enacted  the  Federal  Water  Pol- 
lution Control  Act  Amendments  of  1972  (1972 
FWPCA),  the  most  complex  and  broadly  applica- 
ble water  pollution  control  law  to  date.  The  pur- 
pose of  this  bulletin  is  to  explain  some  of  the  im- 
portant provisions  of  the  Act  which  particularly 
affect  the  seafood  industry  in  Georgia.  The  1972 
FWPCA  imposes  strict  wastewater  treatment 
requirements  on  persons,  corporations,  mu- 
nicipalities or  anyone  who  'discharges  pollutants 
into  almost  any  waters  in  the  nation.  Since  the 
1972  FWPCA  in  its  present  form  effects  some 
basic  changes  in  state  approaches  to  water  pollu- 
tion control,  an  outline  of  the  federal  law  should 
be  helpful.  (NOAA) 
W77-04840 

THE  PUBLIC  TRUST  DOCTRINE:  A  VIABLE 
APPROACH  TO  INTERNATIONAL  ENVIRON- 
MENTAL PROTECTION, 

Denver  Univ.,  Colo.  International  Legal  Studies 

Program. 

V.  P.  Nanda,  and  W.  K.  Ris. 

Ecology  Law  Quarterly,  Vol.  5,  No.  265,  p.  291- 

319, 1976.  297  ref. 

Descriptors:  'United  Nations,  'Environment, 
•Reservation  doctrine,  *  Jurisdiction,  International 
commissions,  International  law,  International 
waters  Treaties,  Foreign  countries,  Protection, 
Antarctic,  Public  lands,  Public  rights,  Water  law, 
Legal  aspects,  Common  law,  Constitutional  law, 
Federal-state  water  rights  conflicts. 
Identifiers:  'Public  trust  doctrine,  Global  regula- 
tion. 


Description  is  given  of  the  historical  development 
of  the  public  trust  doctrine  and  its  application  in 
the  United  States,  including  navigable  waters  tide- 
lands,  wildlife,  parks  and  historic  sites.  Current 
public  trust  administrative  practices  are  traced,  in- 
cluding protection  of  interests,  and  duties  of  the 
trustee  Other  sections  deal  with  the  concept  as  in- 
terpreted in  other  nations,  the  efficacy  of  the  doc 
trine  and  the  concept  as  developed  to  date  in  the 
international  arena.  (Harris-Wisconsin) 
W77-04853 


A  modification  of  the  U.S.  public  trust  doctrine  is 
recommended  as  a  means  to  protect,  preserve  and 
improve  the  global  environment.  The  doctrine  as 
evolved  in  this  country  placed  responsibility  in  the 
hands  of  the  state  and  federal  governments  to  act 
as  public  guardians  of  certain  valuable  natural 
resources  which  are  not  capable  of  self-regenera- 
tion and  for  which  substitutes  cannot  be  made  by 
man;  the  approach  recommended  here  would 
place  guardianship  in  the  hands  of  the  United  Na- 
tions through  one  of  its  subunits  to  encompass:  (1) 
the  uses  of  both  living  and  nonliving  resources  of 
ocean  space,  air  space,  and  such  other  common 
areas  as  Antarctica;  (2)  the  uses  and  potential 
resources  of  outer  space;  and  (3)  territorial  uses 
and  resources  of  global  importance  because  of 
their  genetic,  aesthetic,  cultural  or  historical  value. 


AN     EVALUATION     OF     TITLE     HI     WATER 
RESOURCES  PLANNING  GRANTS  IN  STATES, 

Arizona    Univ.,    Tucson.    Inst,    of    Government 

H.  Ingram,  M.  Bradley,  and  D.  Ingersoll. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-245  906, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Prepared  for  U.S.  Water  Resources  Council,  Oc- 
tober 1973.  159  p,  18  tab,  2  map. 

Descriptors:  'Evaluation,  'Water  Resources 
Planning  Act,  'Water  resources  development, 
'Comprehensive  planning,  'State  governments, 
Federal  government,  Planning,  Legislation,  Re- 
gional development,  Research  and  development, 
Resources,  Social  aspects,  Water  poUcy,  'Grants, 
Training,  Universities,  Local  governments, 
Government  finance,  Projects,  Governmental  in- 
terrelations, Political  aspects,  U.S.  Water 
Resources  Council. 

In  1965  Congress  authorized  a  ten-year  grant  pro- 
gram for  comprehensive  water  and  related  land 
resource  planning,  the  Title  III  grant  program  and 
the  Water  Resources  Planning  Act.  Congress  in- 
tended the  planning  to  be  coordinated  between  the 
federal  and  state  governments.  The  program  was 
specifically  intended  to  aid  state  preparation  of 
plans  in  light  of  regional  and  national  plans  for  the 
development  and  use  of  a  state's  waters.  After 
eight  years,  the  program  has  not  yet  been  funded 
up  to  the  authorized  level  of  five  million  dollars  a 
year.  The  program's  continuation  past  1976  is  in 
doubt.  In  an  independent  study  of  the  grant  pro- 
gram, the  following  questions  were  analyzed:  the 
effectiveness  of  the  program  in  accomplishing  its 
purposes;  the  actual  role  played  by  the  states  in 
any  planning  process;  the  consequences  of  the 
discontinuation  of  the  program  after  its  original 
ten  years;  the  impact  of  minor  changes  on  the  pro- 
gram as  a  whole.  The  authors  conclude  that  Title 
III  has  been  state-oriented,  with  its  impact  de- 
pending upon  the  objectives  of  individual  states. 
The  extent  to  which  any  goal  is  achieved  depends 
upon  the  resources  and  strategy  of  the  participant. 
Under  Title  III,  the  states  rather  than  the  federal 
government     have     had     the     stronger     hand. 
(Moorhouse-Florida) 
W77-04902 

ENVIRONMENTAL  LAW  -WATER  POLLU- 
TION-EPA  ADMINISTRATOR  IS  EM- 
POWERED TO  PROMULGATE  EFFLUENT 
LIMITATIONS-AMERICAN  IRON  AND  STEEL 
V  EPA,  526  F2D  1027  (3D  CIR  1975), 
For  primary  bibliographic  entry  see  Field  5G. 
W77 -04903 


THE  TRANS-ALASKA  PIPELINE  AND  I 
LIABILITY  FOR  OIL  POLLUTION  DAM 

Washington  Univ.,  St.  Louis,  Mo  School  I 
For  primary  bibliographic  entry  see  Field  '. 
W77-04907 


WATER  POLLUTION  CONTROL  REF( 
IOWA:    THE    DEPARTMENT    OF    EK 
MENTAL  QUALITY  ACT  OF  1972, 
For  primary  bibliographic  entry  see  Field 
W77-04908 

FLORH)A'S  SLICE  OF  THE  OFFSHORI 

D.  A.  Smith. 

University  of  Miami  Law  Review,  Vol  3d 

215-22(1975). 

Descriptors.  'Florida,  'State  governmen 
jurisdiction,  'Coasts,  'Boundary 
Offshore  platforms,  Seashores,  Judicial  ( 
Legislation,  Legal  aspects,  Ownership 
Natural  resources.  Water  law,  Federal-*! 
rights  conflicts,  Federal  jurisdiction, 
government,  Oceans,  Gulf  of  Mexico. 
Identifiers:  'Coastal  waters. 

As   interpreted   by   the   United   States 

Court,  the  Submerged  Lands  Act  of  195 

Florida  title  to  and  ownership  of  the  seat 

resources   lying  within   the  Congressic 

proved  state  boundaries,  but  in  no  event 

3  geographical  miles  into  the  Atlantic  C 

marine  leagues  into  the  Gulf  of  Mexi 

Supreme      Court      decisions      determi 

Florida's  only  claim  to  such  seabed  aro* 

Act,    and    not   from    congressional   ap 

Florida's  1868  constitution.  A  special  i 

jected  Florida's  contention  that  the  ent 

of  Florida  were  a  part  of  the  Gulf  of  Mi 

instead  adopted  the  boundary  used  by  tl 

tional  Hydrographic  Bureau.  The  Supe 

also  declared  that  the  coastline  from 

Submerged  Lands  Act  was  to  be  deten 

ambulatory,  that  is,  it  would  change  as 

erosion,   accretion   or  the   constructio 

manent  harbor  works.  Thus,  Florida' 

coastal  boundary  for  the  purposes  of  tl 

line  3  geographical  miles  from  its  pre! 

line,  and  is  subject  to  movement  as  th 

changes.  The  special  master  then  founi 

Gulf  boundary  to  be  that  part  of  the  186 

tionally  declared  boundary  lying  withi 

leagues  of  the  present  coastline.  The  ; 

nature  of  the  coastline  will  result  in  urn 

tion  of  offshore  mineral  leases  because 

certainty   as  to  future  changes  in  th' 

which   could  result  in  the  extinguish 

leasehold.  (Welch-Florida) 

W77-04909 


THE  ROCKY  ROAD  TO  WATER  FOR  ENER- 
GY, 

Loble,  Picotte  and  Pauly,  Helena,  Mont. 
For  primary  bibliographic  entry  see  Field  3E. 
W77-04904 


RESU)UAL  WASTE:  MODEL  STATE  LEGISLA- 
TION, 

Environmental  Protection  Agency,   Washington, 

D.C.  Div.  of  Water  Planning. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04905 


PUBLIC    PATRIMONY:    AN    APPRi 

LEGISLATION     AND    COMMON    L 

TECTING       RECREATIONAL       VA 

OREGON'S      STATE-OWNED      LAI 

WATERS, 

Oregon  Joint  Interim  Committee  on  Ei 

Agricultural  and  Natural  Resources,  Si 

J.  Mc  Lennan. 

Environmental  Law,  Vol  4,  No  3,  p  31 

1974). 

Descriptors:  'Oregon,  'Recreation, 
demand,  'Recreation  facilities,  ' 
Recreation  wastes,  Water  demand,  S 
Social  participation,  Economics,  Part 
Disposal,  Litter,  Waste  disposa 
resources,  Water  utilization,  Water  pc 
highways,  Tourism,  Access  routes, 
Water  users,  Water  law,  Social  aspect! 
Identifiers:  'Public  trust  doctrine,  I 
tests,  'Coastal  waters. 

An  evaluation  and  examination  t 
legislation  protecting  recreational  vah 
ducted.  The  recreational  values  coi 
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ights,  public  regulation  and  public  protec- 
jnique  qualities.  These  values  are  used  to 
he  public  right  to  gain  access  to  and  use 
inds  and  waters,  the  controls  available  to 
the  competition  for  use,  enjoyment  and 
nent,  and  the  protection  afforded  unique 
or  the  benefit  of  this  and  future  genera- 
ic  article  discusses  statutory  and  case  law 
)g   the   ocean,    its    shoreline    and    other 
f  the  state.  Navigability,  waters  available 
rice    and    consumptive    use,    and    state 
>rship   over  publicly   owned   submerged 
also  examined.  Protective  regulation  con- 
ill  and  removal  laws  has  been  applied  to 
lie  and  private  property.  The  Oregon  state 
tem  has  been  closely  associated  with  the 
program  and  has  not  been  developed  as  a 
ensive  scheme.  The  state  responded  with 
r  of  preservative  or  use-oriented  plans 
iveloped  into  recreational  legislation.  In 
protect  the  resources  from  threatened 
the  author  suggests  more  comprehensive 
nities  to  anticipate  and  protect  against 
g  resource  users.  (Welch-Florida) 
0 


A   LIMITED   NATU- 


5  MORE  FROM 
OUFCE. 

Water,  (Association  of  California  Water 
Sacramento),  p  3-6,  (Sept-Oct  1976).  5 

rs:  'California,  'Water  reuse,  *Water 
Waste  water  treatment,  Construction, 
:mand,  Water  utilization,  Alternative 
e.  Governments,  Legislation,  Local 
nts,  Water  conservation,  Water 
,  Reclaimed  water,  Economic  feasibility, 
Social  aspects,  Supply,  Demand,  Water 

'FWPCA    Amendments    of     1972, 
iter  Grant  Program. 

effort  is  being  directed  to  more  efficient 
ifomia's  limited  water  resources.  Water 
recycling,  is  a  possible  solution  to  the 
Vastewater  reclamation  appears  to  offer 
toward    reaching    a    balance    between 
I  demand.  The  Water  Pollution  Control 
'2  requires  treatment  to  produce  water 
Jity  makes  it  suitable  for  many  uses, 
wastewater  reclamation  has  to  resolve 
<1    problems,    reduce    high    economic 
ameliorate  the  disdain  of  the  public  for 
was  once  sewage  water.  Water  reuse  is 
1  somewhat  through  federal  and  state 
sr  Grant  Programs  which  provide  funds 
instruction   of   municipal   wastewater 
facilities  to   meet   state   and   national 
tion  control  objectives.  Two  legislative 
e  proposed  to  further  facilitate  waste- 
imation.   One   seeks   to   provide   that 
:essation  of  or  the  reduction  in  the  use 
ider  an  existing  right  occurs  because  of 
ition  of  reclaimed  water,  the  right  will 
ject  to  loss  or  reduction.  The  change 
t  the  existing  right  so  that  the  threat  of 
ot  deter  the  right  holder  from  using 
vater.  Another  change  calls  for  State 
w  of  water  supply  contracts  to  require 
reclaimed  water  to  the  greatest  extent 
ie  second  suggestion  would  have  the 
side  effect  of  creating  an  administra- 
tor those  charged  with  its  enforce- 
£-Florida) 


WATER  RESOURCES  PLANNING-Field  6 
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'ERSIGHT  HEARINGS:  BEARING 
S  DELAY  (1972  AMENDMENTS  TO 
WATER    POLLUTION    CONTROL 

bibliographic  entry  see  Field  5G. 


NATIONAL  SYSTEMS  OF  WATER  ADMINIS- 
TRATION. 

Department  of  Economic  and  Social  Affairs  (UN) 
New  York. 

For  sale  by  United  Nations,  Sales  Section,  New 
York,  New  York.  Sales  No.  E.  74.  1 1.  A  10  $8  00 
Report  ST/ESA/17,  1974.  183  p,  3  fig. 

Descriptors:  'United  Nations,  'Water  manage- 
ment(AppIied),  'Water  resources  development 
Water  utilization,  Political  aspects,  Foreign  coun- 
tries, Mexico,  Planning,  Economic  efficiency  Re- 
gional analysis,  Economic  feasibility,  Irrigation 
Hydroelectric  power,  Water  allocation(Policy)' 
Water  rights,  Publications,  Information  exchange 
Identifiers:  India,  Israel,  Spain,  Hungary,  Algeria". 

Development  of  water  resources  is  a  fundamental 
component  of  the  development  of  a  nation.  The 
United  Nations  commissioned  a  study  of  water  ad- 
ministration in  developing  nations  in  order  to  pro- 
vide information  to  other  countries  for  improve- 
ment of  their  water  policies  and  administration 
The  six  countries  selected  were  Algeria,  Hungary 
India,  Israel,  Mexico  and  Spain;  they  represent  the 
major  climatic,  economic  and  social  conditions  in 
the  world.  The  first  part  of  the  study  compares  the 
approaches  taken  by  these  countries  in  the  follow- 
ing areas:  economic  and  ecologic  efficacy  of  water 
resources;  planning  capability  and  policy-making 
capacity;  organizational  status  and  effectiveness- 
degree    of   effectual    devolution;    administrative 
drive  and  proficiency;  and,  administrative  priori- 
ties and  developmental  determinants.  Part  two  in- 
cludes studies  done  by  each  country,  except  Al- 
geria, of  the  country's  own  water  resources  ad- 
ministration. (Capehart-Florida) 
W77-04914 


MARITIME  LAW:  TO  FISH  OR  CUT  BAIT 

Newsweek,  Vol.  87,  No.  10,  p.  64,  66,  March  8 
1976.  1  photo. 

Descriptors:  'Continental  shelf,  'Water  resources 
development,  'Law  of  the  sea,  'United  Nations 
Fishing,  Legal  aspects,  Environmental  effects' 
Navigation,  International  law,  Water  law,  Oceans,' 
Mining  Mining  engineering,  Manganese,  Nickel' 
Cobalt,  Water  pollution,  Oil  pollution,  Copper 
Identifiers:  'Water  rights(Non-riparian),  'Coastal 
waters. 

The  Third  United  Nations  Law  of  the  Sea  Con- 
ference is  meeting  in  1976  to  formulate  specific 
treaty  provisions  concerning  deep-sea  mining  on 
the  ocean  beds.  Poorer  nations  find  themselves  in 
opposition  to  the  richer  industrialized  states;  they 
are  afraid  that  manganese,   copper,   nickel  and 
cobalt  prices  will  drop  drastically  with  the  advent 
of  profitable  deep-sea  mining.  Other  poor  nations 
want  price  breaks  and  help  in  mining  ventures  that 
they  cannot  afford  by  themselves.  The  industrial- 
ized nations,  on  the  other  hand,  are  eagerly  await- 
ing the  drop  in  raw  material  prices  that  will  be 
forthcoming,  and  have  no  desire  to  help  poorer  na- 
tions in  their  mining  ventures.  This  failure  to  reach 
agreement  means  that  the  United  States  will  al- 
most certainly  adopt  a  200-mile  limit  in  January 
thereby  preserving  its  deep-sea  rights.  Other  na- 
tions are  expected  to  follow  suit.  The  prizes  in  this 
dispute  are  estimated  at  40  billion  dollars  worth  of 
oil,  and  up  to  three  trillion  dollars  worth  of  metals. 
If  the   poorer  nations   cannot   be   satisfied   and 
agreeement  cannot  be  reached,  economic  national- 
ism on  the  high  seas  will  surely  be  the  comine 
trend.  (Frank-Florida) 
W77-04917 


A  200-MILE  LIMIT  TO  PROTECT  U.S.  FISHING 
RIGHTS,  AND  NOW,  U.S.  GETS  ITS  OWN  200- 
MILE  LIMIT, 

U.S.  News  and  World  Report,  Vol.  80,  p   30-31 
February  9,  1976;  p.  53,  April  19,  1976.  3  photo   7 
dwg. 


Descriptors:  'Continental  shelf,  'Law  of  the  sea 
International  law,  'United  Nations,  'Federal 
government,  Fishing,  Fish  harvest,  Commercial 
tisn,  Fish  populations,  Fish  farming,  Organiza- 
tions, Foreign  countries,  Governments,  Shores 
Continental  margins,  Continental  slope,  Oceans' 
Water  law,  United  States,  Legal  aspects. 
Identifiers:  'Coastal  zone  management. 

The  United  States  Congress  has  passed  legislation 
that    will    give    the    United    States    a    200-mile 
economic  zone  around  its  shores.  It  will  forbid  un- 
licensed fishing  by  vessels  of  other  nations  within 
this  area,  effective  March  1,  1977.  At  the  same 
tome,  the  United  Nations  is  attending  the  Third 
Law  of  the  Sea  Conference  and  is  trying  to  work 
out  issues  that  are  as  numerous  as  they  are  com- 
plex. Rights  to  seabed  minerals,  territorial  limits 
fishing  rights  and  responsibility  for  pollution  are 
just  a  few  of  the  problems  pressing  for  solution 
Two  separate  views  predominate  in  the  current 
negotiations:  that  of  the  Group  of  77,  which  is  the 
bloc  of  developing  nations,  and  that  of  the  indus- 
trial nations.  The  former  want  development  of  the 
seabed    to    be    controlled    by    an    international 
authority  that  would  have  exclusive  rights  to  ex- 
plore, mine,  and  market  aU  minerals  found  in  inter- 
national waters.  The  industrial  nations  are  willing 
to  make  some  concessions  as  to  the  exclusive  na- 
ture of  the  development,  but  still  wish  to  retain  the 
ability  to  exploit  seabed  resources  on  their  own 
The  success  of  the  Conference  hinges  on  a  resolu- 
^Vm^"6  dtffering  viewP°ints-  (Frank-Florida) 


TIME  BOMB  IN  THE  MEDITERRANEAN, 

For  primary  bibliographic  entry  see  Field  5G 
W77-04919 


TOWARD  A  NATIONAL  OCEAN  POLICY-  1976 
AND  BEYOND,  "* 

Johns  Hopkins  Univ.,  Ocean  Policy  Project 
Washington,  D.C.  ' 

R.  E.  Osgood,  A.  L.  Hollick,  C.  S.  Pearson,  and  J. 

C  (JIT. 

Available  from  the  Superintendent  of  Documents 
^S',£™ernment  Printin8  Office,  Washington,' 
££",20402-  Pnce  $26°-  Stock  Number  038-000- 
?^ ™-,  Report  NSF-RA-X-75-006,  February 
1976.  207  p,  lref.GI  39643.  Y 

Descriptors:  'Oceans,  'Law  of  the  sea 
'International  law,  'Navigation,  Ships' 
Commercial  fishing,  Fish  harvest,  Fisheries' 
Federal  government,  Governmental  interrelations' 
Foreign  trade,  International  waters,  Treaties  Ju- 
risdiction, Resources,  Continental  shelf,  Oil  indus- 
try, Exploitation,  Drilling,  Coasts,  Shores,  Social 
aspects,  Political  aspects,  Foreign  waters 
Identifiers:  'United  Nations  Law  of  the  Sea  Con- 
ference(1973),  'Ocean  Policy  Project(Johns  Hop- 
kins University),  Coastal  waters,  Contiguous 
zone,  Territorial  seas(Jurisdiction),  Coastal  zone 
management. 


The  ocean  regime  was  relatively  stable  until  the 
mid-20th  century.  Since  then  technological  ad- 
vances and  the  rising  influence  of  developing 
countries  have  put  the  ocean  regime  into  disarray 
The  third  United  Nations  Law  of  the  Sea  Con- 
ference attempted  to  produce  a  comprehensive 
detailed,  and  widely  accepted  ocean  treaty,  a  goal 
which  was  not  realized.  However,  the  Conference 
was  able  to  identify,  clarify  and  differentiate 
ocean  interests.  This  report  highlights  those 
problems  paramount  to  the  United  States  such  as 
national  security,  commercial  navigation,  marine 
environment,  fisheries,  mineral  resources,  and 
marine  science.  The  main  concern  is  the  preserva- 
tion of  our  economic  interests.  An  important 
question  is  whether  rights  to  control  navigation 
ought  to  be  vested  in  the  coastal  states  or  the  inter- 
national community.  The  United  States  ranks  fifth 
m  volume  of  fish  harvested  and  fourth  in  terms  of 
value,  yet  U.S.  fishermen  harvest  less  than  25%  of 
the  frsh  caught  off  U.S.  shores.  Such  consideration 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6E— Water  Law  and  Institutions 


make  a  200-mile  coastal  state  economic  resource 
zone  a  matter  of  controversy.  Another  concern  in 
the  United  States  is  to  gain  access  and  jurisdiction 
over  ocean  minerals.  In  the  respect  the  United 
States  whole-heartedly  favors  extended  coastal 
state  jurisdiction  rather  than  international  control. 
(Moorhouse-Florida). 
W77-04920 

WHAT'S  REALLY  HAPPENING  IN  WEST- 
LANDS, 

R.  M.Brody.  . 

Western  Water,  (Association  of  California  Water 
Agencies,  Sacramento),  p  4-5,  May  -  June  1976.  1 
photo. 

Descriptors:     "California,     "Land     reclamation 
"Federal  reclamation  law,  "Acreage,  Agricultural 
engineering,  Farm  units,  Farm  management,  Land 
developments,    Land   tenure,    Land    use,    Legal 
aspects,  "Water  districts. 
Identifiers:  "Westlands  Water  Distnct(CaUf). 

In  connection  with  the  160  acre  limitation  of 
Federal  reclamation  law  the  Westlands  Water  Dis- 
trict has  been  a  recent  focal  point.  The  large 
ownerships  now  being  broken  up  came  into  being 
because  there  was  no  other  means  of  land  develop- 
ment The  only  available  source  of  water,  namely 
groundwater,  was  high  cost  and  low  efficiency  so 
land  yield  was  low.  With  water  subsidy  the  situa- 
tion changed.  Those  taking  advantage  of  the  sub- 
sidy however,  made  a  commitment  to  Congress 
that  they  would  break  up  their  holdings  to  comply 
with  the  limits.  Even  though  the  project  is  twelve 
years  behind  schedule,  more  land  has  been  placed 
under  recordable  contract  or  sold  into  non-excess 
status  by  more  landowners  last  year  than  in  the  73 
prior  years  of  reclamation  history-  What  had  been 
farmed  by  28  entities  now  involves  93.  Many  of  the 
160  acre  tracts  are  farmed  through  pooling  agree- 
ments some  owned  by  husbands,  some  by  wives 
and  children.  About  half  the  buyers  are  non-re- 
sident, bur  aU  sales  have  complied  with  law. 
(Comer-Florida) 
W77-04921 


IMPLEMENTING  THE  COASTAL  PLAN:  A 
NEW  TEST  FOR  THE  CONCEPT  OF  STATE 
CONTROL  FOR  AREAS  OF  CRITICAL  STATE 
CONCERN, 

Arizona  Univ.,  Tucson.  School  of  Law. 

M.  R.  Schroeder. 

S.  Cal.  L.  Rev.,  Vol.  49,  No.  4,  p.  772-83  (1976). 

Descriptors:  "Preservation,  "California, 

"Comprehensive  planning,  "Political  aspects, 
"Governmental  interrelations,  Economic  efficien- 
cy Regional  development,  Non-structural  alterna- 
tives Water  resources  development,  Local 
governments,  Regulation,  State  governments, 
Planning,  Multi-purpose  projects,  Legislation, 
Decision  making,  Protection. 
Identifiers:  "Coastal  zone  management,  Coastal 
waters. 

The  California  Coastal  Plan  recommendations 
contain  an  elaborate  implementation  structure 
which  envisions  local  government  regulation  su- 
pervised by  an  independent  state  agency.  This  dual 
structure  of  regulation  is  analogous  to  that 
proposed  in  the  Model  Land  Development  Code. 
This  plan's  authors  had  a  preservationist  mandate, 
and  it  is  the  legislature's  function  to  translate  the 
plan  into  specific  controls.  If  the  legislature  leaves 
the  task  of  drawing  the  final  boundaries  of  the 
critical  area  to  the  planning  agency,  the  ultimate 
boundaries  of  the  area  to  be  brought  under  strict 
controls  may  be  expected  to  expand.  The  present 
plan  would  permit  state  control  of  what  is  now 
solely  the  province  of  local  government.  Thus  the 
proclaimed  local  control  is  really  predicated  on  the 
state  agency's  discretion.  Creating  such  a  state 
agency  as  an  authority  independent  of  the  normal 
political  process  raises  serious  questions,  as  docs 
the  delegation  of  appeals  and  management  to  the 


same  body.  Conflict  is  inevitable,  however,  when 
the  values  which  the  state  agency  is  directed  to 
protect  are  as  difficult  to  define  precisely  as  those 
contained  in  the  legislature's  charge  to  the  Califor- 
nia Coastal  Commission.  (Molloy-Florida) 
W77-04922 

JURISDICTION  AND  GROUNDS  FOR  DENIAL 
BY  STATE  AND  FEDERAL  AGENCffiS  OF 
DREDGE  AND  FILL  OPERATIONS, 

Florida  Univ.,  Gainesville.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  5G. 
W77 -04923 

FLOOD  CONTROL  REGULATIONS; 

MARSHALL    FORD    DAM    AND    RESERVOIR, 

COLORADO  RIVER,  TEXAS, 

Corps  of  Engineers,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6F. 

W77-04924 

EFFLUENT  GUIDELINES  AND  STANDARDS: 
PULP,  PAPER,  AND  PAPERBOARD  POINT 
SOURCE  CATEGORY, 

Environmental  Protection  Agency,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-04925 

PROTECTION  OF  THE  ENVIRONMENT: 
PAINT  FORMULATING  POINT  SOURCE 
CATEGORY:  PRETREATMENT  STANDARDS 
FOR  EXISTING  SOURCES, 

Environmental  Protection  Agency,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  5G. 

W77 -04926 

NAVIGATION  REGULATION:  OHIO  RIVER, 
MISSISSIPPI  RIVER  ABOVE  CAIRO,  ILLINOIS 
AND  THEIR  TRIBUTARIES, 

Corps  of  Engineers,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-04927 

EFFLUENT  GUIDELINES  AND  STANDARDS: 
PLASTICS  AND  SYNTHETICS  MANUFACTUR- 
ING POINT  SOURCE  CATEGORY , 

Environmental  Protection  Agency,  Washington, 

For  primary  bibliographic  entry  see  Field  5G. 
W77-04928 

FMC  V  TRAIN  (VALIDITY  OF  EPA 
GUIDELINES  FOR  PLASTICS  AND 

SYNTHETICS), 

539  F2d  973-86  (4th  Cir  1976). 


by  the  EPA.  The  court  held:  (1)  establi 
single-number  limitations  at  opposed  to 
values  is  witin  the  discretionary  power 
ministrator;  (2)  a  cost-benefit  analysis  of 
lation  need  not  be  made  as  Congre* 
elimination  of  pollution  as  the  ultimaU 
hydraulic  flow  limitations  for  1977  and  1' 
on  demonstrated  wastewater  flows  i 
reconsidered  by  the  EPA;  (4)  new  so 
dards  are  remanded,  and  the  EPA  is 
technological  guidance  necessary  for  ci 
(5)  1977  chemical  oxygen  demand  para 
unreasonble  in  view  of  anticipated  act 
bon  absorption  processes,  but  may  be 
reasonable  later;  (7)  total  suspended  « 
are  reasonable;  and  (8)  the  EPA  should 
vided  for  excursions  from  the  I 
(Moorhouse-Florida) 
W77-04929 


Descriptors:  "Judicial  decisions,  "Plastics, 
"Synthetic  rubber,  "Federal  Water  Pollution  Con- 
trol Act,  "Water  quality  standards,  Administra- 
tion, Water  law,  Water  pollution,  Activated  car- 
bon' Chemical  oxygen  demand,  Biochemical  ox- 
ygen demand,  Standards,  Water  pollution  control, 
Abatement,  Administrative  decisions,  Administra- 
tive agencies,  Decision  making,  Legal  aspects, 
Cost-benefit  analysis,  Technology. 
Identifiers:  "Environmental  Protection  Agency, 
"Effluent  limitations,  Total  suspended  solids. 

Plan  tiffs,  plastics  manufacturers,  challenged  regu- 
lations issued  by  the  Environmental  Protection 
Agency  (EPA)  establishing  effluent  limitations 
guidelines  for  existing  sources  and  standards  of 
performance  for  new  sources  for  the  Plastics  ans 
Synthetics  Point  Source  Category.  Plantiffs  ar- 
gued that  the  EPA  erred  in  assessing  technology 
available  to  implement  the  standards,  in  figuring 
the  costs  of  compliance,  and  in  the  methodology 
used  to  compute  effluent  limits.  The  guidelines 
and  standards  were  remanded  for  reconsideration 


HEFFERLINE  V  LANGKOW  (STB 
RIGHTS  OF  ADJACENT  RD>AR1 
DOWNERS), 

552  P2d  1079-83  (Ct  App  Wash  1976).  5  ] 

Descriptors.  "Washington,  "Ripari 
•Reasonable  use,  "Docks,  "ComjK 
Ownership  of  beds.  Recreation,  Rip 
Lakes,  Recreation  facilities,  Land  u« 
Shallow  water,  Shores,  Lake  beds,  Le 
Lake  shores,  Recreation  demand. 

Plaintiff  Sought  removal  of  dock  and 

placed  by   adjacent  riparian   landow 

owned  in  common  by  the  parties  ani 

downers.  Plaintiff  and  defendants  owt 

lots  upland  form  a  privately  owned,  nc 

lake,  holding  under  a  convenant  restri 

that    in    common    with    other    shre 

bathing,  swimming,  boating  and  fishii 

fendants  constructed  a  dock  extendin 

property  toward  the  center  of  the  lake 

ledged  that  the  dock  reduced  the  vara 

perty    and    constituted    an    intention 

reasonable  interference  with  his  ripi 

toral  rights.  In  Washington  a  given 

legal  if  it  (1)  constitutes  a  riparian  us 

reasonable.  The  court  noted  that  a 

legally  be  located  within  an  area  bou 

extension  of  the  divisional  lines  on 

line  of  navigability ,  or  in  this  case  the 

the  minimum  depth  necessary  for  thi 

riaparian  rights.  The  case  was  remi 

trail  court  to  apply  these  rules  to  the  ii 

determine  whether  the  dock  is  reasoi 

of  all  the  interests  involved.  (Molloy-1 

W77-04930 


JEFFERSON         COUNTY         V 
(COMPREHENSIVE      LAND      MA 
AND     USE     PROGRAM     IN     ¥V 
AREAS  ACT), 

333  So2d  143-49  (Ala  1976). 


Descriptors:  "Alabama,  "Permit: 
codes,  "Flood  protection,  Construe 
Streams,  Legislation,  Lam 

Piles(Foundations),  Obstruction  to 
flow,  Non-structural  alternatives,  Fl 
ing,  Legal  aspects,  Buildings,  Chai 
ment,  Flood  control. 

Plaintiff  land  owners  sought  to  com 
county  to  issue  plaintiffs  a  buildin 
plaintiffs  had  applied  for  a  building  I 
to  construct  an  addition  to  a  comm 
they  owned.  The  addition  was  to  I 
over  a  creek  bed  with  supporting  pi 
the  creek  bed.  The  county  engineer  i 
mit,  contending  that  the  planned 
would  impede  the  flow  of  water  in 
would  make  any  channel  widenui 
possible.  The  trial  court  ordered  1 
permit  be  issued  holding  that  the  del 
have  legal  authority  to  deny  a  pe 
reasons.  The  Supreme  Court  of  Ala 
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at  a  county  had  only  the  authority  granted 
»e  legislature.  The  court  examined  the  ap- 
itatutes  and  said  that  the  county  engineer 
luthonty  to  prevent  Hooding  since  the 
ad  not  enacted  any  comprehensive  land 
control  measures  for  flood  areas 
t-Florida) 


WATER  RESOURCES  PLANNING-Field  6 
Water  Law  and  Institutions— Group  6E 


V  WALLIS  (ESTABLISHING   TITLE 
RETED   PORTION   OF   INTERSTATE 

1112-15  (Neb  1976). 

rs:  'Nebraska,  *Boundaries(Property) 
n(Legal  aspects),  'Missouri  River' 
egal  aspects,  Rivers,  Adverse  posses- 
ter  law,  Navigable  waters,  Waters 
rights,  Flow,  Judicial  decisions,  Avul- 
ids,  Dikes,  Streams,  Channels,  Channel 
es  of  water,  River  beds. 

andowner  brought  action  to  quiet  to 
lands  formed  by  the  Missouri  River, 
wned  land  on  the  Nebraska  side  of  the 
e  defendants  owned  land  in  Iowa  adjoin- 
operty  in  dispute.  Defendants  claimed 
by  adverse  possession  and  accretion. 
:t  Court  decreed  a  division  of  the  land  in 
:  with  an  exiting  river  chute  and  defen- 
ded. The  Nebraska  Supreme  Court  af- 
)lding  that  at  the  time  of  the  Iowa- 
Boundary  Compact  (1943),  the  land  was 
a.  By  virtue  of  a  shift  in  the  bed  of  the 
and,  although  on  the  Nebraska  side  of 
fy  line,  is  on  the  Iowa  side  of  the  river, 
xreted  land  remained  a  part  of  the  pro- 
e  mdividaul  who  owned  it  prior  to  the 
e  court  further  held  that  the  defendants 
to  establish  adverse  possession  of  the 
ed  by  the  shift  in  the  bed  of  the  river 
orida) 


0  RIVER  WATER  CONSERVATION 
V  UNITED  STATES  (THE  DOC- 
PRIOR  APPROPRIATION   AS   AP- 

)    INDIAN     WATER     RIGHTS     ON 

TONS), 

•6-51  (1976). 

*Water      districts,       "Colorado, 
»n     procedure,     *Preferences(Water 
ater   rights,   Appropriation,   Federal- 
rights   conflicts,    State   jurisdiction 
sdrction,  Reservation  doctrine,  Indian 

1  Federal  reservations,  Judicial  deci- 
review,  Water  law,  Colorado  River 
'Indian  water  rights,  'Colorado  River 
rvation  district. 

lited  States  brought  suit  seeking  a 
M  its  rights  to  waters  in  the  Colorado 

district.  The  Federal  District  Court 
i  the  basis  that  the  state  court  should 

jurisdiction.  The  appellate  court 
1  the  United  States  Supereme  Court 

reversal  but  upheld  the  dismissal  on 
Is.  Secifically,  the  McCarran  amend- 
)t  divest  federal  courts  of  jurisdiction 
[water  rights  adjudication.  The  Mc- 
dment,  however,  establishes  a  policy 

unified  water  rights  adjudication.  In 
e  state  of  Colorado  had  available  a 
•judication  and  management  of  water 
J nder  Colorado  legislation,  a  single 
r°f  e.edin8  which  reaches  all  claims  is 
nd  the  proceeding  antedates  this  suit 
jmg  in  favor  of  state  adjudication  in- 
lowing:  responsibility  for  allocation 
k  given  to  the  state;  the  suit  involves 
nd  defendants,  most  of  whom  are  in 
1  there  is  an  absence  of  any  extended 
o  federal  courts.  The  Indian  rights  in- 
ns be  determined  in  state  court  under 

amendment.  (Comer-Florida) 


A  VIEW  OF  CARACAS, 

Deepsea  Ventures,  Inc.,  Gloucester  Point,  Va 
K.  J.  Greenwald. 

In:  Report  of  the  Conference  on  Marine  Resources 
of  »e  Coastal  Plains  States,  December  5-6  1974 
I.  -A  PubUshed  by  Coastal  Plains  Center  for 
Marine  Development  Services,  Wilmington,  N.C. 

Descriptors:  'International  waters,  'International 
law,      Internationa]    commissions,    'United    Na- 

W°an,i'/VaW  °itbe-  Sea'  Le8al  ^pects,  Oceans, 
Water    law,     Foreign    waters,     Treaties,     Con- 
ferences, Date  collections,  Publications,  Jurisdic- 
tion, Coasts,  Governmental  interrelations 
Identifiers:  'Coastal  waters. 

ftV^U!lx,d  ?"  this  article  are  **  res"lts  of  the 
United  Nations  sponsored  Conference  on  Law  of 
the  Sea  which  was  held  in  Caracas,  Venezuela 
ine  conference  turned  out  to  be  merely  another 
preparatory  session,  rather  than  a  substantive  con- 
ference  Old  issues  were  simply  rebounded  back 
and  forth  or  transformed  into  new  issues  to  be  bu- 
ried by  the  much  abused  one-nation-one-vote  ar- 
rangement.   A    few    areas    of    consensus    were 
reached:    recognition   of  the   exclusive   right   of 
coastal  states  to  exercise  at  least  economic  ju- 
risdiction over  coastal  waters  to  a  200  mile  limit 
and  the  right  to  extend  territorial  seas  to  a  12  mile 
umit.  Pollution  issues  were  given  low  priority  in 
the    conference    schedule,    but    were    used    by 
developing  countries  to  justify  expanded  coastal 
state  jurisdiction  over  the  uses  of  oceans  off  their 
coasts.   Most   developed   countries    supported   a 
regime  of  nondiscriminatory  access  by  all  nations 
to  seabed  use  under  license  from  an  international 
authority  which   would  grant  the   licenses    The 
author  suggests   that  alternative  ways  to  attain 
equitable  national  and  international  objectives  can 
be  reached  by  use  of  regional  and  bilateral  agree- 
ments and  informed  unilateral  actions   (See  also 
W77-05029)  (Welch-Florida)  (  ° 

W77-05032 


NORTH       CAROLINA'S       COASTAL       AREA 
MANAGEMENT  ACT, 

North  Carolina   State'  Dept.   of  Administration 

Raleigh.  Office  of  Marine  Affairs. 

T.  L.  Linton. 

In:  Report  of  the  Conference  on  Marine  Resources 

of  the  Coastal  Plains  States,  p  57-61 ;  published  by 

Coastal  Plains  Center  for  Marine  Development 

Services,  Wilmington,  North  Carolina. 

Descriptors:  'North  Carolina,  'Coasts,  'Land 
use,  Land  management,  'Regional  development 
Regional  analysis,  Planning,  Comprehensive 
planning,  State  governments,  Water  resources 
development,  Water  resources,  Water  conserva- 
tion, Water  law,  Administrative  agencies,  Coastal 
plains,  Coastel  engineering,  Legislation,  Legal 
aspects,  Regulation.  6 

Identifiers:  'Coastal  zone  management,  Coastel 
waters. 

Evaluated  in  this  article  are  the  recent  attempts  by 
the  state  of  North  Carolina  to  deal  with  its  present 
and  potential  problems  revolving  around  manage- 
ment of  its  coastal  areas.  Various  state  responses 
to   coastel   problems   had   begun    with   a   major 
legislative  package  in  1969.  Efforts  continued  and 
culminated  in  passage  of  a  Coastel  Area  Manage- 
ment Act.  Not  only  is  the  Act  an  environmental 
response,  but  it  also  deals  with  the  problems  of 
growth  and  intensive  use  of  the  land  along  with  the 
resulting  financial  and  administrative  problems 
The  North  Carolina  Act  establishes  a  well  defined 
decision-making    process    to   be   utilized   in   the 
coastel  areas.  The  Act  requires  local  and  state  in- 
volvement m  the  process.  Local  areas  desire  to 
maintain  control  over  their  future  while  maintain- 
ing economic  growth  and  environmental  quality 
The  Act  is  designed  to  place  a  major  portion  of  the 
decision-makin  for  future  development  in  local 
hands.  State  government  responds  by  providing 
money,  technical  assistance,  guidelines  for  local 
planning,  and  a  watchdog  and  enforcement  func- 


tion. Federal  government  also  provides  funds  and 
general  goals  as  enunciated  in  the  Coastel  Zone 
Management  Act.  North  Carolina  has  recognized 
political  realities  while  providing  for  realistic 
Flond8e»ment'  (SeC  aIS°  W77-°5029)  (Welch- 
W77-05034 


MANAGEMENT      PRO- 

Planning    and 


STATE      COASTAL 
GRAMS, 

South     Carolina     Coastel    Zone 

Management  Council,  Charleston. 

M.  Copeland. 

IN:     Report    of    the     Conference     on     Marine 

Resources  of  the  Coastel  Plains  States    p  63-64- 

published  by  Coastel  Plains  Center  for  Marine 

Ca7oeiinament      SerVices>      wamington,      North 

Descriptors:  'South  Carolina,  'Coasts  'Coastal 
engineering,  'Coastal  plains,  'Planning,  Com- 
prehensive planning,  State  governments,  Water 
law  Water  conservation,  Water  users  Water 
quality,  Water  resources,  Water  resources 
development,  Administration,  Coordination 
Uovernments,  Legislation,  Management 
Identifiers:  'Coastal  zone  management,  'Coastal 
ofai972       CderaI  Coastal  Zone  Management  Act 

This  article  deals  with  the  initial  steps  taken  by 
coastel  states  to  implement  programs  and  planning 

"?  ^C  Fcfderal  CoastaI  Zone  Management  Act 
ol  1972.  States  have  generally  adopted  the 
Planning,  elements  and  guidelines  specified  in  the 
tederal  Act  because  coastel  management  was  new 
to  most  of  them.  The  coastal  states  have  begun  to 
take  a  second  and  more  particularized  look  at  their 
individual  needs  and  programs,  and  they  have  real- 
ized that  no  single  management  agency  can  have 
sole  authority  for  allocation  of  coastel  resources 
Utilization  of  other  allocation  mechanisms  is 
needed  along  with  flexible  institutional  arrange- 
ments to  use  the  mechanisms.  The  author  stresses 
the  use  of  bargaining,  both  with  developers  and 
local  governments,  as  a  valuable  tool  for  coastal 
management.  The  article  outlines  how  South 
Carolina  has  begun  to  cover  the  three  main  areas 
in  the  Act:  adequate  public  involvement-  land  use 

n!anai£m^Lwater  1uality  and  water  use.  (See 

also  W77-05029)  (Welch-Florida) 

W77-05035 


COASTAL  ZONE  MANAGEMENT  THE 
PROCESS  OF  ACHIEVING  EQUILIBRIUM 

Georgia  State  Office  of  Planning  and  Budget   At- 
lanta. Planning  Div  ' 
L.  R.Gess. 

In:  Report  of  the  Conference  on  Marine  Resources 
of  the  Coastel  Plains  States,  p  65-68;  published  by 
Coastal  Plains  Center  for  Marine  Development 
Services,  Wilmington,  N.C. 

Descriptors:        'Georgia,        'Coastal        plains 
Comprehensive  planning,  'Coasts' 

Management,  Coastel  engineering,  State  govern- 
ments, Water  law,  Legislation,  Planning,  Water 
resources  development,  Water  resources  Coor- 
dination, Administration,  Water  users,  Water  con- 
servation, Administrative  agencies. 
Identifiers:  'Coastal  zone  management,  'Coastal 
waters. 


This  article  evaluates  program   development  in 

«fC?3?  ™  ef  thC  S°astal  Zone  Management  Act 
of  1972.  The  state  has  attempted  to  weld  together 
the  interests  of  local,  state  and  national  groups  bv 
utilizing  twelve  agencies  to  participate  jointly  in 
the  development  of  a  single  program.  Realizing  the 
urban-rural  conflict  in  approaches  to  problem 
solving  the  state  sought  program  development 
through  active  teamwork.  The  state  has  provided 
technica  assistance  to  the  agencies  and  their  own 
technical  committee  and  has  developed  a  uniform 
land  use  classification  system.  All  of  the  agencies 
have  begun  to  focus  on  the  economic  development 
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of  the  coastal  area.  The  author  urges  the  adoption 
of  more  extensive  zoning  techniques  as  a 
mechanism  to  deal  with  coastal  management. 
Georgia  views  the  development  of  coastal  manage- 
ment programs  as  a  demonstration  project  for  fu- 
ture projects  in  the  state.  (See  also  W77-05029) 
(Welch-Florida) 
W77 -05036 


OCEAN  DUMPING-PART  2. 

For  primary  bibliographic  entry  see  Field  5h. 
W77 -05037 

TITLE     JUS   PUBLICUM,    AND   THE    PUBLIC 
TRUST:  AN  HISTORICAL  ANALYSIS, 

State  Univ.  of  New  York  at  Buffalo.  Faculty  of 

Law  and  Jurisprudence. 

P.  Deveney. 

Sea   ^.rant  Law  Journal,  (State  University  of  New 

York  at  Buffalo),  Vol  1 ,  p  13-81 ,  1976. 

Descriptors:  *Coasts,  'Common  law,  'Shores, 
•Land  development,  Legal  aspects,  Land  manage- 
ment, Land  use,  Legislation,  Judicial  decisions, 
Water  law,  Social  aspects,  Public  benefits,  Public 
rights  Public  lands,  Public  access,  State  govern- 
ments, Competing  uses,  Planning,  Optimization, 
Legal  review,  History. 

Identifiers:  'Public  trust  doctrine,  'Roman  law 
Historical    analysis,    Private    property,    Coastal 
waters,     Coastal     zone     management,      Water 
rights(Non-riparians). 

The  immense  value  and  finite  nature  of  coastal 
area  resources  has  led  legal  scholars  to  urge  ac- 
ceptance of  the  doctrines  of  the  public  trust  and 
the  jus  publicum  to  protect  the  public's  interests. 
The  author  examines  the  legislative  power  to  grant 
fee  simple  title  to  foreshore  and  land  underwater 
so   as   to   extinguish  the   public's   right  therein. 
Historical  analysis  of  both  Roman  law  and  early 
common  law  has  revealed  that  there  never  has 
been  an  age  of  perfect  public  rights  in  an  control 
over  the  coastal  area.  Neither  has  the  coastal  area 
ever  been  restricted  to  purely  natural  uses.  The 
land-sea  interface  is  necessarily  an  area  of  conflict 
between  bona  fide  competing  interests,  which  has 
not  been  resolved  by  use  of  the  public  trust  doc- 
trine Case  law  dealing  with  the  public  trust  is  con- 
tradictory and  confusing.  Any  attempt  to  deal  with 
the  competing  interests  of  coastal  areas  must  not 
rely  on  fleeting  judicial  ideas,  but  must  recognize 
all  interests  as  real  interests.  Private  property  in- 
terests as  well  as  the  public  interest  must  be  con- 
sidered. Since  the  question  of  future  allocation  is 
actually  one  of  sovereignty  and  the  democratic 
process,  any  decisions  should  be  made  by  the 
legislature  and  not  the  judiciary.  (Moorehouse- 
Florida) 
W77-05038 

TOWARD    THE    TRUE    MEANING    OF    THE 
PUBLIC  TRUST, 

State  Univ.  of  New  York  at  Buffalo.  Faculty  of 

Law  and  Jurisprudence. 

S.  N.  Berland. 

Sea  Grant  Law  Journal,  (State  University  of  New 

York  at  Buffalo),  Vol  1 ,  p  83-138,  1976. 

Descriptors:  'Coasts,  'Public  lands,  'New  York 
•State  governments,  'Land  management,  Judicial 
decisions,  Legal  aspects,  Social  aspects,  Nationa 
seashores,  Public  benefits,  Public  access    Legal 
review    Navigable  waters,   Ownership  of  beds, 
Riparian  rights,  Constitutional  law,  Common  law, 
Federal   government,   Regulation,    Management, 
Resources,  Resources  development. 
Identifiers:  'Public  trust  doctrine,  'Private  pro- 
perty. Federal  case  law,  Coastal  waters,  Coastal 
zone  management. 

Under  the  public  trust  doctrine  land  covered  by 
navigable  waters  is  said  to  be  held  by  the  sovereign 
as  trustee  for  the  public,  and  not  as  proprietor.  The 
question  is  raised  of  what  duties  and  obligations 


are  imposed  on  the  government  in  its  administra- 
tion of  trust  lands,  and  which  uses  or  dispositions 
of  the  lands  are  beyond  the  bounds  of  legitimate 
governmental  action.  One  theory  is  that  lands  held 
in  public  trust  should  be  used  only  for  public  pur- 
poses   Others  believe  that  the  government  can 
dispose  of  these  lands  as  it  would  any  other  pro- 
perty it  held.  Still  others  believe  such  lands  may  be 
privately  developed  so  long  as  the  development 
benefits  the  public.  The  author  explores  the  unique 
legal  status  of  tideflowed  and  subaqueous  land  as 
it  has  developed  in  the  New  York  and  the  federal 
courts  in  order  to  demonstrate  that  these  lands  are 
properly  the  subject  of  regulations  designed  to 
guarantee  that  their  utilization  conforms  to  public 
need.  The  public  trust  doctrine  is  an  authority 
source  for  affirmative  regulations  requiring  utiliza- 
tion of  coastal  area  resources  when  the  state  s 
citizens  so  demand.  Governments  will  encounter 
resistance    where    the   coastal   area   is   privately 
owned.  However,  such  lands  can  be  developed 
privately  to  benefit  the  public.  Thus  divestment  or 
invalidation   of   private   title   to   formerly   public 
resources  should  be  implemented  only  where  it  is 
essential  to  the  pubUc  need  that  title  be  vested  in 
the  state.  (Moorhouse-Florida) 
W77 -05039 

COASTAL  PROCESSES  AND  CHANGE:  LEGAL 
IMPLICATIONS, 

State  Univ.  of  New  York  at  Buffalo.  Faculty  of 
Law  and  Jurisprudence. 

A.  S.  Bottar.  ,  . , 

Sea  Grant  Law  Journal,  State  University  of  New 
York  at  Buff alo), V ol  l,p  139-164,  1976. 

Descriptors:  *Accretion(Legal  aspects), 

•Boundaries(Property),  'Shores,  'Avulsion, 
'Erosion  Bank  erosion,  Submergence,  Coasts, 
Beach  erosion,  Land  tenure,  Boundary  disputes 
Common  law,  Judicial  decisions,  Ownership  of 
beds,  Repulsion(Legal  aspects),  Riddance(Legal 
aspects),  Water  law,  Social  aspects,  New  York. 
Identifiers:  'Coastal  waters,  Coastal  zone 
management,  Public  policy. 


agencies.  Cost-benefit  analysis,  Economi 
cial  aspects,  Legal  aspecU,  Adju. 
procedure,  Cost  allocation,  Metbo 
Planning,  Management,  Resouro  I 
development,    Models,    Legal    review. 

Identifiers:  'Coastal  areas,  'Coastal  rei 
•Resource  use  disputes,  Coastal  lands  and 
Coastal  zone  management. 

Coastal     areas     contain     unique     and 

resources.  Consequently  governments  ai 

with  numerous  divergent  demands.  The 

ment  of  coastal  lands  and  waters  and  alkx 

resources  has  put  decision-making  institul 

their  procedures  to  the  test.  This  ovei 

governmental    decision-making    in    coa« 

resource  allocation  has  two  goals.  The  I 

evaluate  institutions  by  their  ability  to 

multi-lateral  balancing  processes,   inclu 

ability  to  define  groups  of  compatible  an 

patible  uses  and  then  articulate  guidelirK 

diversion  of  coastal  resources  among  0 

second  is  to  consider  the  actual  decisioi 

process.  The  occasion  for  coastal  area  all 

usually  a  dispute.  Disputes  may  be  comp 

conflict  of  values.  A  competing  use  dispi 

when  two  partis  perceive  a  resource  sinu 

agree  on  its  value,  but  disagree  over  how 

allocated.  A  conflict  of  values  dispute  ari 

the  uses  desired  by  the  parties  are  so 

that  one  use  would  completely  oblitera 

the  other  group.  The  article  examines 

ministrative  and  judicial  decision-makin 

as  the   usual  parties   to  a   dispute.   M 

proposed  and  cost-benefit  analysis  pr« 

order  to  make  recommendations  for  i 

coastal    resource     allocation     decision 

(Moorhouse-Florida) 

W77-05041 

MODEL  WATER  POLLUTION  STATU 

Florida  Univ.,  Gainesville.  School  of  La 
For  primary  bibliographic  entry  see  Fielc 
W77-05042 


Due  to  the  dynamic  nature  of  shorelines,  legal 
systems  have  been  forced  to  create  a  special  set  of 
rules  in  order  to  reconcile  traditional  notions  of 
property    ownership    with    shoreline    processes. 
Common  understanding  and  public  policy  were 
important  factors  in  the  formulation  of  these  rules. 
Therefore,  changed  circumstances  call  for  review 
and    perhaps    modification    of    traditional    legal 
responses.  New  York  law  is  used  for  illustration. 
The  process  of  accretion  usually  vests  title  to  the 
newly  formed  land  in  the  adjacent  estate  if  the  fol- 
lowing conditions  are  satisfied:  (1)  the  additions  of 
land    are    imperceptible;    (2)    ownership    of    im- 
mediately adjoining  land  is  clearly  established;  (3) 
the  deed  contains  flexible  not  static  boundary 
lines-  (4)  the  accretion  was  natural  not  artificial. 
The  'supporting    arguments    for    this    allocation 
scheme  include  accession,  deminunus  non  curat 
lex    greatest  productivity  of  land,  natural  bounda- 
ry   compensation,  and  right  of  access.  Similarly, 
the  legal  schemes  designed  to  accomodate  "°^°n 
and  submergence  and  avulsion  are  examined.  The 
arguments  offered  in  support  of  each  scheme  are 
presented  and  analyzed.  In  each  instance,  while 
the  present  scheme  is  workable,  revision  of  the 
rules  would  produce  more  equitable  and  consistent 
results.  (Moorhouse-Florida) 
W77-05040 

JUDICIAL  DECISION  MAKING  AND  THE  AD- 
MINISTRATION OF  COASTAL  RESOURCES, 

State  Univ.  of  New  York  at  Buffalo.  Faculty  of 
Law  and  Jurisprudence. 

J.  Stuart.  ,  ., 

Sea  Grant  Law  Journal,  State  University  of  New 
York  at  Buffalo,  Vol  1 ,  p  165-210,  1976. 

Descriptors:  'Coasts,  'Decision  making, 
•Resource  allocation,  'Judicial  decisions, 
♦Competing  uses,  Governments,   Administrative 


THE     WATER     MANAGEMENT     CI 
TIONAL  AMENDMENT  PRO:  CON:, 

Fla  Environmental  and  Urban  Issues,  > 
3,  p  8-10,  16-17  (Feb  1976). 

Descriptors:  'Florida,  'Administratioi 
•Water  districts,  'Financing,  Water 
governments,  Legislation,  Constitut 
Legal  aspects,  Planning,  Local  go 
Governmental  interrelations,  G 
finance,  Water  control,  Allotments,  B 
Political  aspects,  Inter-agency  coopera 
rights,  Public  benefits. 
Identifiers:  'Water  management 
Referendum,  User  fees,  Property  ta 
control  districts,  Constitutional  amendi 

The  Water  Management  Constitutioi 
ment  passed  in  1975  authorizes  the  lev 
ty  taxes  for  water  management  purposi 
ceed  one  mill  or  .05  mills  in  northwest  1 
adjustment  of  water  management  disti 
ries  to  correspond  with  river  basins  in 
with  the  Water  Resources  Act  (WF 
necessitated  the  Amendment.  Tht 
changes  effectively  destroyed  the  taxi 
of  those  districts  previously  allowed  t 
and  required  a  statewide  amendment  ti 
ing  in  each  district.  Proponents  cont 
amendment  would  provide  each  disc 
fiscal  capacity  necessary  for  effectivs 
tion  of  the  W.R.A.,  equalize  tax  struct 
intra-district  financing,  solidify  stat 
tionships  by  coordinating  local  deci 
with  state  review,  and  provide  need 
as  to  the  use  of  funds.  In  contrast, 
ment's  opponents  argue  that  other 
such  as  district-wide  referendums  I 
local  funding  preferences  should  b< 
prior  to  a  wholesale  authorization  ol 
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Furthermore,  the  lower  millage  assessment 
rthwest  Florida  which  would  necessitate 
d  to  that  district  is  severely  criticized  and 
is  a  ground  for  defeat  of  the  amendment 
ouse-Flonda) 
043 


IB  WITH  ENVIRONMENTAL  AWARE- 

'Connell. 

ironmental  and  Urban  Issues,  Vol  HI   No 

3  (Feb  1976).  * 

tors:  'Florida,  'Planning 

istration,  'Decision  making 

nation,  Legislation,  State  governments' 
ivernments,  Administrative  decisions  Ad- 
trve  agencies,  Comprehensive  planning 
lup,  Manpower,  Social  aspects,  Regula- 
ater  law,  Project  planning,  Short-term 
,  Long-term  planning,  Management 
rs:  Planning  utilization,  Administrative 
ns. 

ie   adoption    of   its    1968    Constitution 
las  passed  numerous  environmental  pro- 
its  into  law.  Recently ,  the  state  has  seen  a 
ion  of  planning  acts  in  the  landscape  of 
«.    With    an    abundance    of    planning 
ents,  the  problem  now  centers  on  a  lack 
Dentation,  coordination,  and  leadership 
nated  state  agencies  have  been  unable  to 
li  the  promulgation  of  regulations  pur- 
ecent  environmental  legislation.  The  En- 
tal  Reorganization  Act  was  passed  in 
l  effort  to  streamline  the  administration 
unental  legislation.  The  Act  created  the 
nt    of    Environmental    Regulation    and 
d  the  Environmental  Regulation  Com- 
Tiese  two  bodies  are  responsible  for  vir- 
environmental    regulation,    standard- 
le-promulgation,  and  enforcement.  This 
•ordinated  administration  is  essential  to 
Dentation  and  enforcement  of  Florida's 
■ntal  legislation.  (Moorhouse-Florida) 


ANCING   OF  CONVENIENCE   DOC- 
PECIALLY  AS  APPLIED  TO  WATER 

iv.,  Gainesville.  School  of  Law. 
y  bibliographic  entry  see  Field  5G. 


•INKBLOTS  AND  FEDERALISM- 
CT  OF  THE  1972  FEDERAL  WATER 
N  AND  CONTROL  ACT  AMEND- 
)  AGRICULTURE, 

.  Iowa  City.  Coll.  of  Law. 

( bibliographic  entry  see  Field  5G. 


??™>PMENTS  m  WATER  QUALITY  AND 
LAND  USE  PLANNING:  PROBLEMS  EN  THF 
APPLICATION  OF  THE  FEDERAL  WATFR 
POLLUTION   CONTROL   ACTAMENDMENTS 

American  Bar  Association,  Washington,  D  C  Ad- 
Growth.  C°mmission  on  Housing  and  Urban 
W7T%!s052    bibu°eraPnic  entry  see  Field  5G. 

THE  ENTITLEMENT  TO  MUNICIPAL  WATFR 

THEVDCETFRM^I^TIONAL  ™™S 
TY  SERVICE  T  °F  A  PUBLIC  UTILI- 

AmericanBar'Association,  Washington  D  C  Ad- 
Growth.  C°mmission     on     Housing     and     Urban 
M.  B.  Phillips. 
Urban  Law  Annual,  Vol  9,  p  285-301 ,  (1975). 

Descriptors:  'Public  utilities,  'Water  rights 
Municipal  water,  'Water  consumption(ExceDt 
consumptive  use),  'Suburban  areas  'Lega 
aspects,  Water  law,  Administrative  agencies  Con 
sutuuonal  law,  Public  rights,  Lega.  fe view,' Judi- 
cial decisions,  Law  enforcement,  Water  demand 
Social    aspects,    Social   impact,    Administration' 

-SfSSsrSES!- Third  party  effects-  Sociai 

w  ffderaI  judiciary  has  developed  the  concept  of 
enutlemenf    to    protect   against   termination   of 
governmental  benefits  by  administrative  discre- 
™  ".'  Theucourts  as  Vet  have  not  extended  the  con- 
cept to  the  status  of  a  fundamental  interest  under 
the  equal  protection  clause.  The  theoretical  foun- 
dation for  procedural  due  process  requirements  in 
ermmatmg  public  utility  service  is  grounded  upo" 
recent  Supreme  Court  decisions.  In  order  to  deter- 
E™i« ,C  constituti°nally  required  protection  in 
termination   cases,    the   court   may    balance   the 
necessity  of  the  service  to  human  subsistence  with 
the  countervailing  governmental  interest  in  con- 
serving f.scal   and   administrative   resources    In 
order  for  a  termination  to  be  constitutionally  valid 
the     following     requisite     for     pre-termination 
procedure    should    be   followed:    0)   notice   and 
reason  for  the  proposed  termination;  (2)  opportu- 
nity to  defend,  including  confrontation  of^ny  ad- 
verse witnesses,  and  presentation  of  arguments- 
co,,°n?i.S^tHmentJ0f  P°Sition;  (4)  "Presentation  by' 
tZ  ?«  a        S,Ied:  (5)  ^P^31  decision  maker 
and  (6)  decision  that  sets  forth  evidence  relied 

W7°7n0a5n053eaSOnS  f°r  thC  reSUlt  ^elch-Florida) 
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has  created  international  implications  which  must 
be  negotiated.  In  addition  to  these  complications 
the  project  may  be  subject  to  judicial  review  under 
the  National  Environmental  Policy  Act  Both 
procedural  and  substantive  issues  are  involved 
ine  former  will  focus  on  the  adequacy  of  the  en- 
vironmental impact  statement.  The  latter  concerns 
the  requirement  of  substantive  judicial  review  of 
agency  decisions  under  the  National  Environmen- 
tal Pohcy  Act.  The  review  will  examine  whether 
the  agency  decision  was  based  on  attempts  to 
reach  an  optimally  beneficial  decision.  Thus  inter 
nauonal   comphcations    surrounding   the   project 

w^LqUeHSU.0,.nS  *!,■  l°  Ae  pr°Ject's  ability  to 
withstand  the  judicial  scrutiny  of  substantive 
review  indicate  a  prognosis  which,  if  not  cirtical  is 
W77a0505rUS  (RieckFIorida) 

DEMAANnCRA^.^PPLY  AND  LEGISLATIVE 
JS^^?^^™"8      «»      WATER 

PutucPohcy.^-  Berke,e^  GradU3te  Sch°°'  °< 
WO7I7P05055y  bibU°eraphic  entrv  see  F«eld  6B. 

LEGISLATIVE  DEVELOPMENTS-DFFP 

WATER  PORT  ACT  OF  1974  "™fclN,S-DEEp- 

A.  W.  Stephenson. 

IfZ  and  P?1cy  in  International  Business,  Vol  7 
No  4,  p  1271-85  (Fall  1975).  ' 

S?"l,05,  'Transportation,  'Structures, 
Oceans,  'Coastal  structures,  Coasts,  Interna 
tional  law,  Ships,  Oil  spills,  Pipelines  Perm™ 
Navigauon,  State  governments,  Federal  govern 
ment,  Governmental  interrelations,  Regulation 
Damages,  State  jurisdiction,  Continental  shelf' 
Foreign  countries,  Legislation,  Oil  pollution  En- 
vironmental control,  Legal  aspects 
Identifiers:  'Deepwater  Port  Act  of  1974 
Deepwater  ports  'Super  tankers,  Marine  tcr'- 
minals,  Licenses,  Public  hearings,  Liability  Cer- 
tification, Environmental  impact  statement 


WATER     AND     RELATED     LAND 
KISSIMMEE-EVERGLADES 

t.  of  Natural  Resources,  Tallahassee. 
Bibliographic  entry  see  Field  4B. 


PLANNING  UNDER  THE 
WATER  POLLUTION  CONTROL 
OMENTS  OF  1972:  INTERGOVERN- 
W  LAND  USE  IMPLICATIONS, 

bibliographic  entry  see  Field  5G. 


ENTAL       LAW:       FWPCAA       m- 
«J°       SUBJ£CT       DREDGING 
L° FB  CORPS  OF  ENGINEERS  TO 
«T  PROGRAMS. 

•ibliographic  entry  see  Field  5G. 


SELECTED  ENVIRONMENTAL  LAW  ASPECTS 
°™  GARRISON  DIVERSION  PROJECT 

K.  L.  Manley,  and  J.  J.  Peterson 

(JSSs74?. LaW  RCVieW  VCl  50>  N°  2>  P  329"358 

?s6aS.i!iPt0rS,:  *Encroachment,  'Irrigation  effects, 
11^ e  4water  mtrusion,  'Canada,  Judicial  deci- 
sions,   Administrative    agencies,    State    govern- 
ment^ Federal  government,  Federal  projfct  pol- 
icy, Water  d.stribution(Applied),  Legal  aspects 
International  law,  Legal  review,  Water  pollution 
sources,  Irrigation  water,  Water  rights,  legation 
programs,     Citizen     suits,     Projects,     Treaties 
Governmental  mterrelations,  Irrigation  systems' 
Distribution  systems,  Environmental  effects 
Identifiers.  'National  Environmental  Pohcy  Act 
Oamson  Diversion  Project. 

Serious  questions  have  been  raised  as  to  the  possi- 
bly of  sahnization  by  the  Garrison  Diversion 
Project  irrigation  waters.  In  response,  the  Bureau 
of  Reclamation  has  indicated  that  the  project's 
plans  include  measures  to  avoid  this  difficulty 

c,!"1",6",  ,k  Cau°nS  are  that  the  Proiect  will  not  be 
stunted  through  acUon  in  the  political  arena  How- 
ever, various  national  and  international  fears  may 
prompt  efforts  to  halt  the  project.  Canada's  con- 
cern over  downstream  salinization  of  land  areas 


By  1985  the  United  States  will  import  approxi- 
mately 13  million  barrels  of  crude  oil  per  day  by 
sea  It  is  estimated  that  the  use  of  very  large  crude 
earners  (VLCC's)  to  transport  the  oU  rather  ^an 
costs  YnXr  WH°uld,save  «-5  billion  in  shipping 
than  on  J  '  ^  °OUld  reduce  ou  sPais  by  moil 
than  90%  over  a  20-year  period.  Since  there  are  no 
ports  in  the  United  States  deep  enough  to  accom 
modate  VLCC's,   in   1974  Congress8  passed   the 

S*^  T°hrt  A<*  *>  !nCOUra«e  instruction  of 
such  ports^The  author  discusses  the  major  provi- 
sions of  the  Act  including  licensing,  stateTeto 
power,   environmental   provisions,    and   liability 
hv !?  p[obIems1which  are  not  covered  adequately 
by  the  Act  involve  the  international  legal  status  of 
deepwater  ports,  state-federal  interactions  in  port 
licensing  and  regulation,   and   possible   antitrust 
violations.   In  addition,   adequate   environment 
safeguards  seem  to  be  lacking  from  the  Act  Effec- 
tive    environmental     regulation     will     probably 
Horida)    mternati°nal     cooperation.     (Capehart 
W77-05056 

IN-STREAM  APPROPRIATION  FOR  RECREA 
TION  AND  SCENIC  BEAUTY  (COMMENT  ON 
IDAHO  DEPARTMENT  OF  PARKS  V  IDAHO 
DEPARTMENT     OF     WATER     ADmInISTrT 

S.  W.  Welsh. 

ltX\llievKV/- Vo1 12>  No  2- p  263-275 

Descriptors:  'Idaho,  'Appropriation,  'Beneficial 
Snrina,  ^HCreaU°n' •  Aesth<*cs,  Legislation, 
Spnngs  Administrative  agencies,  Permits,  Water 
rights,  Diversion,  Non-consumptive  use,  Judicial 
decisions  Canyons,  Prior  appropriation,  Unap- 
propriated water,  Water  utilization,  Conservation 


■ 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6E— Water  Law  and  Institutions 


Scenery,    Parks,     Natural    resources,     Running 

waters. 

Identifiers:  Public  trust  doctrine. 

The  Idaho  Department  of  Parks  filed  a  permit  ap- 
plication to  preserve  the  unappropriated  waters  of 
Malad  Canyon  for  scenic  beauty  and  recreational 
use  as  authorized  by  the  Idaho  legislature.  The  De- 
partment of  Water  Administration  denied  the  per- 
mit because  there  was  to  be  no  actual  physical 
diversion  of  the  waters.  The  district  court  ordered 
issuance  of  the  permit  finding  that  a  valid  ap- 
propriation can  be  made  without  actual  diversion. 
The  Idaho  Supreme  Court  affirmed  the  district 
court's  opinion.   A  case  comment  analyzes  the 
Supreme  Court  opinion,  noting  first  that  this  ap- 
propriation is  for  a  non-consumptive  use,  and  does 
not  restrict  potential  appropriators  downstream 
from  the  canyon.  The  question  of  whether  recrea- 
tion and  scenic  beauty  quality  as  beneficial  uses  is 
examined.  The  Supreme  Court  decision  may  leave 
room  for  a  subsequent  decision  that  other  more  ur- 
gent needs  can  replace  the   scenic  beauty   and 
recreation    uses.    After    examining    the    court's 
opinion  on  the  diversion  requirement  of  the  ap- 
propriation doctrine,  the  author  suggests  the  possi- 
bility of  eliminating  the  requirement  completely. 
(Capehart-Florida) 
W77-05057 

OREGON  COASTAL  ZONE  LAND:  USE, 
OWNERSHIP,  AND  VALUE  CHANGE, 

Oregon  State  Univ.,  Corvallis.  Sea  Grant  Coll. 

Program. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-05058 

COASTAL  ZONE  MANAGEMENT  AND  INTER- 
GOVERNMENTAL COORDINATION, 

Louisiana  State  Univ.,  Baton  Rouge.  Sea  Grant 
Legal  Program. 
M.  J.  Hershman. 

For  sale  by  National  Technical  Information  Ser- 
vice U  S  Dept.  of  Commerce,  5285  Port  Royal 
Rd.,' Springfield,  Va.  22161,  as  PB-248  440.  1975, 
20  p.  Reprint  from  Oregon  Law  Review,  Vol  54, 
No.  1,1975,  p.  13-33. 

Descriptors:  "Legislation,  "Coasts,  "Land  use, 
♦Governmental  interrelations,  "Comprehensive 
planning,  Land  resources,  Water  resources,  State 
governments,  Federal  government,  Local  govern- 
ments, Long-term  planning,  Navigable  waters, 
Erosion,  Powerplants,  Oil  spills,  Administrative 
agencies,  Political  aspects,  Rivers  and  Harbors 
Act 

Identifiers:  'Coastal  zone  management,  Coastal 
Zone  Management  Act  of  1972,  Oil  spill  clean-up. 


Conflicts  arising  in  the  coastal  zones  between 
land-oriented  developments  and  water-oriented 
activities  are  difficult  for  governmental  agencies 
to  resolve  since  there  is  no  single  agency  with 
authority  over  both  land  and  water  resource  deci- 
sions. The  Coastal  Zone  Management  Act  of  1972 
was  passed  to  encourage  comprehensive  planning 
by  coastal  states  for  their  coastal  areas.  Under  the 
Act,  coordination  of  federal  activities  with  state 
management  programs  is  necessary  for  approval 
of  state  programs.  Federal  laws  which  may  over- 
lap with  the  objectives  of  coastal  zone  manage- 
ment include  the  1899  Rivers  and  Harbors  Act,  the 
Fish  and  Wildlife  Coordination  Act,  the  1973 
Flood  Disaster  Act,  the  1972  Rural  Development 
Act,  the  Federal  Water  Pollution  Control  Act,  the 
National  Environmental  Policy  Act,  the  1975 
Dcepwater  Port  Act,  the  Shoreline  Erosion  Con- 
trol Demonstration  Act,  and  the  Power  Plant  Sit- 
ing Act.  The  author  cites  examples  of  state-federal 
conflicts  in  coastal  zone  management  and  suggests 
that  interagency  coordination  is  essential  for  a 
strong  coastal  zone  management  program. 
(Capehart-Florida) 
W77 -05059 


THE  INTERNATIONAL  SEABED  AND  THE 
SINGLE  NEGOTIATING  TEXT, 

University     of     Wales     Inst,     of     Science     and 

Technology,  Cardiff. 

A  V  Lowe 

San  Diego  Law  Review,  Vol  13,  p  489-532  (1976). 

Descriptors:  "Coasts,  "Mining,  "Law  of  the  sea, 
"United  Nations,  "International  law,  Exploration, 
Continental  shelf,  Legal  aspects,  United  States, 
Cost-benefit  analysis.  Development,  International 
waters,  Conferences,  Economics,  Ownership  of 
beds. 

Identifiers:  "Coastal  waters,  "Economic 
zones(Seas). 

The  United  Nations  Conference  on  the  Law  of  the 
Sea  has  been  the  forum  for  negotiations  on  the 
division  of  sea  and  seabed  resources.  The  author 
details  both  the  year-by-year  history  and  the  politi- 
cal motivations  which  will  eventually  lead  to  a 
resolution  of  resource  allocation  questions.  The 
world's  developed  nations  seem  unwilling  to  put 
seabed  areas  under  international  control,  as  such 
an  action  would  lead  to  loss  of  economic 
hegemony.  Developing  nations,  however,  must 
adopt  a  moderate  line  both  to  insure  effective  im- 
plementation and  to  avoid  threats  of  withdrawal 
from  the  Conference.  Thus  the  emergence  of  an 
effective  seabed  authority  may  be  possible,  but 
only  if  progress  toward  compromise  solutions  con- 
tinues. (Frank-Florida) 
W77-05060 

STATE  PROGRAM  ELEMENTS  NECESSARY 
FOR  PARTICIPATION  IN  THE  NPDES  PRO- 
GRAM: APPLICATION  OF  PERMIT  PROGRAM 
TO  AGRICULTURAL  ACTIVITES, 

Environmental  Protection  Agency,  Washington, 

D  C 

Federal  Register,  Vol  41 ,  No  134,  p  28493-97,  July 

12, 1976. 

Descriptors:  "Agriculture,  Water  pollution 
sources,  "Water  pollution,  "Surface  waters,  Sur- 
face runoff,  Irrigation  water,  Irrigation,  Water 
pollution  control,  Agricultural  runoff,  Agricultural 
watersheds,  Farms,  Fertilizers,  Forages,  Water 
permits,  Irrigation  permits,  Irrigated  land,  Return 
flow,  Salinity,  Legal  aspects,  Permits,  Administra- 
tive agencies,  Regulation. 

Identifiers:  "FWPCA  Amendments  of  1972,  "Non- 
point  sources(Pollution),  "National  Pollutant 
Discharge  Elimination  System  (NPDES),  "Point 
sources(Pollution). 

The    Environmental    Protection    Agency    (EPA) 
proposed  regulations  for  applying  the  National 
Pollutant  Discharge  Elimination  System  (NPDES) 
permit  program  to  agricultural  activities.  The  regu- 
lations clarify  NPDES  jurisdiction  over  discharges 
of    agricultural    pollutants    by    defining    which 
sources  of  pollutants  are  point  sources,  since  only 
point  sources  are  subject  to  the  permit  system. 
Although  some  assert  that  the  program  should  be 
more  comprehensive,  legal  and  legislative  history 
seems  to  limit  the  program  to  point  source  pollu- 
tion. Point  sources  in  the  agricultural  activities 
category  are  conveyances  from  which  irrigation 
return  flow  is  discharged  as  a  result  of  the  con- 
trolled application  of  water  by  any  person.  Regula- 
tion 124.84(2)  defines  irrigation  return  flow  as  sur- 
face water  containing  pollutants  which  result  from 
the  controUed  application  of  water  by  any  person 
to  land  used  primarily  for  crops,  forage  growth,  or 
nursery  operations.  Critics  of  the  regulations  pre- 
dict costly  administration  without  commensurate 
benefits.   Proponents   disagree,   arguing   that   no 
uniform  monitoring  requirements  will  be  imposed. 
The  major  criticism  of  the  rules  is  the  arbitrary 
distinction  made  between  dry  land  and  ungated 
farming  with  only  the  latter  being  subject  to  regu- 
lation. Numerous  alternative  bases  for  determin- 
ing  point   and   nonpoint   sources    are   reviewed. 
(Moorhouse-Florida) 
W77 -05061 


PAVING  AND  ROOFING  MATERIAL! 
AND  ASPHALT),  POINT  SOURCE  CA1 
PROPOSED  PRETREATMENT  STA1 
FOR  EXISTING  SOURCES, 

Environmental  Protection  Agency,   Wai 

D.C. 

For  primary  bibliographic  entry  see  Field 

W77 -05062 


CORWINE  V  CROW  WING  < 
(COMMERCIAL  CAMPGROUNDS  DEI 
TAL  TO  SMALL  LAKES), 

244  NW2d  482-91  (Minn  1976). 

Descriptors:  "Minnesota,  "Zoning, 
•Camp  sites,  "Judicial  decisions,  Stall 
ments,  Administrative  agencies,  Penni 
aspects,  Regulation,  Land  use,  Loci 
ments.  Water  law.  Recreation  facilities, 
Social  aspects,  Riparian  rights,  Reasoi 
Recreation,  Relative  rights,  Remedie 
disposal,  Administrative  decisions. 
Identifiers:  Crow  Wing  County(Minn) 
Lake(Minn). 

Plaintiff-riparian  landowner  had  deve 
land  along  a  lake  to  be  used  as  a  commer 
ground.  Defendants  are  the  county  in 
lake  is  situated,  and  other  riparian  own 
lake  who  claim  the  campgound  will  ha 
detrimental  effects,  the  zoning  com  miss 
a  campground  operating  permit  to  th< 
Plaintiff  appealed.  The  district  court  re 
zoning  commission's  ruling,  and  granted 
ry  judgment,  stating  that  as  long  as  no  1 
fact  were  attached  to  the  zoning  commis 
mit  refusal  order,  the  ruling  was  per  » 
and  void.  The  Supreme  Court  disagree* 
reasoning  and  stated  that  the  district  cc 
have  considered  the  reasons  for  denial  i 
advanced  by  the  zoning  commission, 
pointed  out  that  such  a  campground 
crease  the  lake's  population  to  an  intole 
In  addition,  sanitation  facilities  were  i 
and  pollution  of  the  lake  might  result, 
concluded  that  a  summary  judgment 
have  been  granted  by  the  district  cou 
genuine  issues  of  fact  did  indeed  exist, 
was  ordered.  (Moorhouse-Florida) 
W77-05063 

HAYES  V  YOUNT  (APPELLATE  RI 
COASTAL  DEVELOPMENT  PERMIT 

552  P2d  1038-48  (Wash  1976). 

Descriptors:      "Coastal      marshes, 
"Permits,  "Administrative 

"Washington,  Legal  review,  Legisla 
development,  Administrative  agencii 
structures,  Solid  wastes,  Regulation,  S 
ments.  Local  governments,  Cos 
planning,  Water  zoning,  Judicial  decisi 
Identifiers:  "Coastal  waters,  Fill  penni 

Plaintiff  landowner  sought  reinsti 
development  permit  to  allow  filling  of 
an  estuary.  Plaintiff  owned  land  bort 
Sound,  consisting  largely  of  unimprov 
marsh.  Application  was  made  to  opt 
waste  landfill  and  expand  shipping  ai 
dustrial  use  capabilities,  describing  1 
ment  as  a  marine  industrial  area, 
granted  the  permit,  the  Shorelines  Hei 
vacated  it,  the  trial  court  reinstated  th< 
state  appealed.  The  appellate  court 
Board's  finding  that  the  insignificant 
tal  effect  of  a  permit  was  irrelevant 
gregation  of  similar  permits  would  ha> 
effects.  The  court  declined  to  reverse 
finding  that  solid  wastes  could  not  be 
in  a  coastal  area,  regardless  of  the  I 
showing  that  the  landfill  would  have 
effect  on  adjacent  waters.  Plainl 
describe  the  proposed  use  of  the  land 
detail  to  benefit  from  a  policy  favorhi 
are  inique  to,  or  dependant  upon,  use 
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The  permit  was  vacated  for  further  con- 
at  the  county  level.  (Molloy-Florida) 


fTY  OF  SECRETARY  OF  ARMY  TO 
EDGING  AND  FILLING  PERMIT  FOR 
ICAL  REASONS  UNDER  SECTION  10 
*S  AND  HARBORS  ACT  OF  1899  33 
TION  403, 


id  706-14  (1975). 


s:  'Dredging,  *Pennits,  'Ecology, 
in,  'Rivers  and  Harbors  Act,  Adminis- 
ncies,  Ecosystems,  Environment,  En- 
d  effects,  Wildlife,  Conservation, 
.  Water  supply,  Water  quality,  Wildlife 
>n,  Fish  conservation,  Adoption  of 
Navigable  rivers,  Rivers,  Navigable 
ater  policy,  Judicial  decisions,  Legal 
gal  aspects. 

♦National  Environmental  Policy  Act, 
(ordination  Act,  Secretary  of  the  Army' 
if  the  Interior,  Navigation  obstructions. 

snactment  of  the  Rivers  and  Harbors 
,  the  Secretary  of  the  Army  had  denied 
nits  only  if  such  dredging  unreasonably 
vigable  waters.  However,  in  1967  the 
if  the  Army  signed  a  Memorandum  of 
ling  with  the  Secretary  of  the  Interior 
to  consider  ecological  factors  in  deter- 
ther  or  not  to  grant  a  dredging  permit, 
factors  that  have  been  relevant  to  such 

include:    conservation,    economics, 

general  environmental  concerns, 
ues,  fish  and  wildlife,  flood  damage 

land  use  classifications,  navigation, 
water  supply,  water  quality,  and  the 
welfare  of  the  people.  The  Secretary  of 
right  to  deny  a  dredging  permit  based 
J  grounds  has  been  upheld  in  the  land- 
)f  Zabel  v.  Tabb  430  F2d  199  (5th  Cir 
ourt  admitted  that  ecological  concerns 
ecifically  mentioned  in  the  statute  as 

a  dredging  permit  denial.  However, 
atute  is  read  in  conjunction  with  the 
ivironmental  Policy  Act  of  1969  and 
Wildlife  Coordination  Act,  there  is  no 
the  Secretrary  is  meant  to  consider 
actors.  Following  Zabel  v.  Tabb,  a 
ies  in  numerous  federal  courts  have 
e     same     conclusion.     (Moorhouse- 


V  UNITED  STATES 

ION    OF    UNAPPROPRIATED    AP- 
T       WATER        RIGHTS        WHEN 
GOVERNMENT        WITHDRAWS 
*  PUBLIC  DOMAIN), 
74(1976). 

•Water  levels,  'Reservation  doc- 
ppropriated  water,  'Public  lands 
and  owners,  Federal  jurisdiction,' 
rvations,  Federal-state  water  rights 
unsdiction,  Water  rights,  Legal 
icial  decisions,  Prior  appropriation 

fluctuations,    Water    wells,    Water 
Applied),         National         Scientific 
nsututional  law,  Water  law. 
Injunctive  relief. 

>Utes  brought  action  against  defen- 
ers  for  a  declaration  of  rights,  seek- 
efendants'  pumping  groundwater  on 
nee  the  source  of  the  water  was  an 
basin  which  is  also  the  source  of  the 
vil's  Hole  Death  Valley  National 
Defendants'  pumping  caused  the 
m  Devil's  Hole  to  drop,  thereby 
( ability  of  a  certain  species  of  fish  to 
acient  quantities  to  prevent  extinc- 
contends  that  a  1952  Presedental 
reserving  Devil's  Hole  as  a  national 


monument  also  reserved  water  rights  in  unap- 
propriated appurtenant  water  sufficient  to  main- 
tarn  the  level  of  the  underground  pool.  The  Su- 
perme  Court  held  that  determination  of  reserved 
water  rights  was  not  governed  by  state  law.  Since 
the  proclamation  expressed  an  intention  to  reserve 
unappropriated  water,  and  at  time  the  water  was 
unappropriated,  the  United  States  could  protect  its 
water  from  subsequent  diversion  by  adjacent  lan- 
downers. The  court  relied  on  the  implied  reserva- 
tion of  water  doctrine  since  it  is  based  on  the 
necessity  of  water  for  the  purpose  of  the  federal 
reservation.  Therefore  the  pool  need  only  be 
preserved,  consistent  with  the  intention  expressed 
in  the  1952  Proclamation,  to  the  extend  necessary 
to  presersve  its  scientific  interest  in  the  fish 
(Welch-Florida) 
W77-05066 


ENVIRONMENTAL  PROTECTION  AGENCY  V 
CALFFORNIA  EX  REL  STATE  WATER 
RESOURCES  ONTROL  BOARD  (PERMIT 
REQUIREMENT  OF  FEDERAL  INSTALLA- 
TION DISCHARGING  WATER  POLLUTANTS) 
96  S  Ct  2022-35  ( 1 976).  h 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  'California,  'Washington,  'Water  pollution 
control,  'Water  quality  standards,  Water  quality 
control,  Water  quality,  Water  permits,  Water  pol- 
lution sources,  Water  resources,  Water  conserva- 
tion, Waste  disposal,  Waste  water(Pollution) 
Water  law,  Administrative  decisions,  Federal 
government,  Federal  jurisdiction,  Federal-state 
water  rights  conflicts. 

Identifiers:     'FWPCA     Amendments     of     1972 
'Administrative  regulations. 

Plaintiff  states  brought  this  action  against  defen- 
dant Environmental  Protection  Agency  (EPA)  to 
determine  whether  federal  installations  discharge- 
ing  pollutants  in  a  state's  water  with  a  federally  ap- 
proved permit  program,  under  the  Federal  Water 
Pollution  Control  Act  Amendments  of  1972,  must 
secure  their  permits  from  the  state  or  from' EPA 
Plaintiffs  contend  that  under  the  Act  states  par- 
ticipating     in      approved      National      Pollutant 
Discharge  Elimination  System  (NPDES)  permit 
programs  can  require  federal  dischargers  within 
the  state's  jurisdiction  to  obtain  state  rather  than 
EPA  permits,  and  the  EPA  has  no  authority  to 
suspend  operation  of  a  state's  permit  program  only 
for  nonfederal  dischargers.  The  Supreme  Court 
held  that  federal  installations  are  subject  to  state 
regulation  only  when,  and  to  the  extent  that,  con- 
gressional authorization  is  clear  and  unambiguous. 
Federal  installations  must  comply  with  the  Act's 
requirements  conerning  state  control  and  abate- 
ment of  pollution,  but  obtaining  a  permit  from  a 
stole  with  a  federally  approved  program  is  not  one 
of  the  requirements  even  though  such  dischargers 
may  be  required  to  comply  with  stricter  discharge 
standards  established  by  the  state.  (Welch-Florida) 
Vv  7  7-05067 


COASTAL  ZONE  MANAGEMENT  ACT 
AMENDMENTS  OF  1976, 

Pub.  L.  No.  94-370,  sees  2  thru  15,  90  Stat  1013-33. 

Descriptors:  'Governmental  interrelations 
Legislation,  'State  governments,  'Coasts,  Pro- 
ject planning,  Planning,  Zoning,  Coastal  struc- 
tures, Offshore  platforms,  Oceans,  Permits 
Federal-state  water  rights  conflicts,  Public  access' 
Water  law,  Administration,  Management,  Grants! 
Research  and  Development. 

Identifiers:  'Coastal  zone  management,  'Coastal 
Zone  Management  Act  Amendments  of  1976, 
Coastal  waters,  Administrative  regulations. 

Both  minor  grammatical  changes  and  major  addi- 
tions characterize  the  1976  amendments  to  the 
Coastal  Zone  Management  Act  of  1972.  The 
amendments  are  predominantly  concerned  with 
the  interrrelationship  between  expanded  energy 
activity  and  the  coastal  zone.  New  definitions  in- 


clude coastal  energy  activity,  energy  facilities  and 
outer  Continental  Shelf  energy  activity.  Section 
305   concerning   management   program    develop- 
ment grants  is  completely  revised.  The  new  sec- 
tion sets  out  the  requirements  essential  to  every 
such  program,  the  standards  of  eligibility  for  such 
grants,  and  the  amounts  available  under  the  sec- 
tion.   Section    306    pertaining    to    administrative 
grants  is  similarly  revised.  Section  307  amended  to 
provide     that     the     federal     government     shall 
authorize  no  Outer  Continental  Shelf  exploration 
or  development  until  it  is  first  approved  as  con- 
sistent with  the  affected  coastal  state's  manage- 
ment   program.    Sections    308    entitled    'Coastal 
Energy   Impact   Program'   is   new   and   provides 
financial  assistance  for  specified  energy  develop- 
ment activities.  A  Coastal  Energy  Impact  Fund  is 
established  in  the  U.S.  Treasury.  Section  309  and 
310  are  likewise  new  provisions.  309  encourages 
interstate  cooperation  and  provides  for  interstate 
grants.  Section  310  authorizes  research  and  train- 
ing progrms  at  the  state  level  and  orders  federal 
cooperation   with   these   programs.   (Moorhouse- 
Flonda) 
W77-05068 


COASTAL     ZONE     MANAGEMENT     (GOALS 
AND  GUIDELINES),  H-"^» 

Hawaii  Rev  Stat  sees  205A-1  thru  -32  (Supp  1975). 

Descriptors:  'Hawaii,  'Legislation,  'Coasts 
Beaches,  'Coastal  structures,  Shores,  Sea  walls' 
Coastal  engineering,  Permits,  Planning,  Water 
law,  Local  governments,  Project  planning,  Public 
access,  Recreation,  Wildlife  management  En- 
vironental  effects. 

Identifiers:    'Coastal   Zone  Management  Act  of 
1972,  'Coastal  zone  management,  Coastal  waters. 

The     department     of    planning     and     economic 
development  is  herein  authorized  and  directed  to 
develop  a  coastal  zone  management  program  in 
compliance  with  the  federal  Coastal  Zone  Manage- 
ment Act.  State  policy  in  the  interim  shall  be  to 
preserve,    protect,    and    wherever    possible    to 
restore  the  natural  resources  of  the  coastal  zone  of 
Hawau.  Special  management  areas  consisting  of 
land  extending  not  less  than  one  hundred  yards  in- 
land from  the  shoreline  are  designated  for  the  pur- 
pose of  maintaining,  restoring  and  enhancing  the 
coastal  zone  environment  and  to  provide  adequate 
public  access  to  public  beaches  and  recreation 
areas.    Specific    guidelines    for    the    review    of 
proposed  developments  in  such  management  areas 
were  provided  to  facilitate  implementation  of  area 
objectives.  These  guidelines  include:  (1)  preserva- 
tion of  adequate  access  to  public  beaches    recra- 
tion  areas,  and  natural  reserves;  82)  reservation  of 
adequate  wildlife  preserves  and  recreation  areas- 
(3)  adequacy  of  provisions  for  waste  treatment' 
and  (4)  extent  of  land  form  alteration  and  effects' 
on  water  resources.  Furthermore  any  development 
with  a  substantial  adverse  ecological  effect  not 
outweighed  by  public  health  and  safety  shall  not 
be  approved,  and  alteration  of  any  body  of  water 
or  beach  or  access  to  either  shall  be  minimized  A 
permit  system  is  established  to  assure  compliance 
(Moorhouse-Florida) 
W77-05069 


ACQUISITION  OF  WATER  RIGHTS. 

Wyo  Const  art  13  sec  5. 

Descriptors:  'Wyoming,  'Water  rights,  'Water  al- 
location(Policy),  *Preferences(Water  rights) 
Water  distribution(Applied),  Legal  aspects' 
Legislation,  Administration,  Competing  uses 
Supply,  Water  supply,  Water  demand,  Water  con- 
trol, Water  management(Applied),  Eminent 
domain,  Prior  appropriation,  Jurisdiction  Mu- 
nicipal water,  Cities,  Compensation,  Water  law. 

Municipal  corporations  in  Wyoming  shall  have  the 
same  right  as  individuals  to  acquire  rights  to  the 
use  of  water  for  domestic  and  municipal  purposes 
The  legislature  shall  provide  for  the  exercise  of  the 
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right  of  eminent  domain  by  incorporated  cities, 
towns  and  villages  to  acquire  water  from  prior  ap- 
propriators.  The  amount  of  water  thus  acquired 
shall  be  that  which  is  necessary  for  well  being,  and 
for  domestic  uses.  Any  prior  appropriations 
acquired  by  eminent  domain  shall  receive  just 
compensation.  (Cowart-Florida) 
W77 -05070 

SEWAGE  DRAINS  AND  DISCHARGE;  REFUSE 

Wis  Stat  Ann  sees  144.045  thru  144.05  (1974). 

Descriptors:  *Wisconsin,  *Waste  disposal, 
•Sewage  disposal,  *Sewage  treatment,  Sewage  ef- 
fluents Regulation,  Construction,  Legislation, 
Water  pollution  control,  State  governments^  En- 
vironmental effects,  Treatment  faculties.  Flood- 
water,  Natural  resources,  Wastes,  Planning,  Ci- 
ties, Lakes. 

The  outflow  or  effluent  from  any  sewage  system 
may  be  discharged  into  any  stream  or  dram,  how- 
ever sewage  may  not  be  discharged  into  certain 
lakes  If  the  lake  is  located  within  18  miles  of  the 
system  or  plant  of  a  city  or  town  haveing  a  popula- 
tion of  240  000  or  more,  and  the  lake  has  more 
than  2  square  miles  and  less  than  16  square  miles  in 
area  and  a  drainage  basin  draws  into  such  lake, 
then'  no  outflow  of  untreated  sewage  may  be 
discharged  into  such  lake.  Any  owner  of  an  exist- 
ing or  new  plant  may  file  with  the  department 
plans  for  advanced  treatment  of  effluent,  as  m  the 
judgment  of  the  department  will  accomplish  sub- 
stantially the  same  results  in  eliminating  nuisance 
conditions  on  such  lakes,  in  order  to  obtain  ex- 
emptions from  the  foregoing  provisions.  Penalties 
are  provided  for  any  person  violating  this  subsec- 
tion. (Martin-Florida) 
W77 -05071 


CANAL  COMMISSION  LAW. 

Wash  Rev  Code   Ann  sees  91.12.010  thru   .060 
(Supp  1975). 

Descriptors:  *Washington,  'Navigation,  'Project 
feasibility,  'Canals,  'Legislation,  Recreation 
Facilities  Governmental  interrelations,  Federal 
government,  Governments,  Eminent  domain, 
Condemnation,  Real  property,  Right-of-way, 
Easements,  Administrative  agencies,  Construc- 
tion, Excavation,  Channels,  Canal  construction, 
Feasibility  studies. 
Identifiers:  Public  hearings. 


In  order  to  aid  commerce  and  navigation  and  to 
develop  related  relation  facilities,  the  state  of 
Washington  has  enacted  legislation  creating  a 
canal  commission.  The  commission,  which  is 
responsible  for  developing  navigation  canals 
within  the  state,  shall  make  feasibility  studies  of 
canals  and  canal  systems.  After  a  public  hearing 
the  commission  may  construct,  maintain  and 
operate  any  canal  it  deems  feasible.  The  commis- 
sion has  the  power  to  acquire  land  for  canal  pur- 
poses by  gift,  purchase,  or  condemnation.  The 
commission  has  the  authority  to  cooperate  with 
the  federal  government  so  as  to  persuade  the 
federal  government  to  take  over  any  canal  project 
at  any  stage.  The  commission  is  further  em- 
powered to  cooperate  with  the  federal  government 
in  any  federal  canal  project.  (Capehart-Flonda) 
W77-05072 

UPPER  WEST  FORK  RIVER  WATERSHED  V 
CORPS  OF  ENGINEERS  (CONSTRUING  AN 
ENVIRONMENTAL  IMPACT  STATEMENT 
FOR  A  PROPOSED  DAM  PROJECT). 

414  F  Supp  908-32  (ND  W  VA  1976). 

Descriptors:  'Flood  control,  'Reservoirs, 
•Watershed  management,  'Federal  government, 
Water  resources  development,  Recreation,  Ad- 
ministrative agencies,  Legal  review  Basins, 
Rivers,  West  Virginia,  Dams,  Flood  plains, 
Eminent  domain   1 .  Acs,  Judicial  decisions. 


Identifiers.       'Environmental      Impact      State- 
ment(EIS). 

Plaintiff    a  West  Virginia  cooperation,  sought  to 
enjoin  completion  of  a  dam  and  lake  project  under 
construction   by   the   U.S.   Army   Corps  of  En- 
cineers  until  deficiencies  in  the  envuonmental  im- 
pact statement  (EIS)  were  cured.  Plaintiff  corpora- 
tion is  composed  primarily  of  landowners,  the  ex- 
press  purpose  of  the  group   is  to   encourage  a 
watershed  project  in  the  area  and  thus  avoid  losing 
the  lands  of  its  members  through  eminent  domain 
proceedings.  The  project,  designed  for  flood  con- 
trol and  other  purposes,  would  create  a  lake  of 
3  470  acres  when  at  full  pool.  Plaintiff  landowner 
association  attacked  the  EIS  for  failure  to  consider 
a  watershed  program  as  an  alternative.  The  court 
determined  that  the  standard  for  judicial  review  of 
the  informed  agency  action  was  that  the  action 
must  not  be  arbitrary,  capricious,  an  abuse  of  dis- 
cretion  or  otherwise  not  in  accordance  with  law. 
The  court  found  that  the  Corps  had  considered  and 
rejected  watershed  programs.  In  the  absence  of 
any  showing  of  the  feasibility  of  a  watershed  pro- 
gram by  the  plaintiff,  the  action  must  fail  on  defen- 
dant's motion  for  a  summary  judgment.  Plaintiff  s 
allegations  regarding  term  benefits,  public  involve- 
ment in  the  EIS,  and  commitments  of  resources 
were  likewise  disposed  by  the  court.  (Moorhouse- 
Florida) 
W77 -05073 

STATE  V  LUCIUS  (SABINE  RIVER  AUTHORI- 
TY REGULATION  OF  ACCESS  BY  WATER  TO 
LAKE). 

335  So2d  95-102  (La  Ct  App  1976). 

Descriptors:  'Louisiana,  'Roads,  'Public  access, 
'lnlets(Waterways),  Reservoirs,  Damages,  Dams, 
Impoundments,  Land  tenure,  Leases,  Road  con- 
struction, Permits,  Culverts,  Dredging,  Adminis- 
trative agencies,  State  governments,  Judicial  deci- 
sions, Legal  aspects,  Navigable  waters,  Ravines. 
Identifiers:  'Navigation  obstructions,  Injunctive 
relief. 

Plaintiff  state  agency  sought  to  enjoin  defendant 
property  owner  from  using,  and  to  require  removal 
of  a  roadway  constructed  by  the  defendant  across 
the  arm  of  a  reservoir.  The  defendant's  property, 
which  abutted  the  reservoir,  was  divided  by  a 
ravine  which  had  become  an  arm  of  the  reservoir 
so  that  direct  travel  from  one  side  of  his  property 
to  the  other  was  impsossible.  The  defendant  con- 
structed a  road  across  the  ravine  installing  a  cul- 
vert to  allow  the  flow  of  water  m  the  inlet.  Ihe 
road  blocked  access  to  the  reservoir  for  property 
owners  further  up  the  ravine.  The  defendant  con- 
tended that  such  construction  was  proper  smce  he 
had  obtained  a  verbal  permit.  The  trial  court  or- 
dered the  defendant  to  remove  the  roadway  or  pay 
the  cost  of  removal  by  the  plaintiff.  The  Third  Cir- 
cuit Court  of  Appeals  of  Louisiana  affirmed  say- 
ing that  at  the  time  the  defendant  claimed 
authorization  under  a  verbal  permit,  a  procedure 
for  written  permits  had  been  instituted  so  that  a 
verbal  permit  was  ineffective.  (Capehart-Flonda) 
W77-05074 


which  ran  under  a  road.  The  defendant  nci 
broke  the  culvert  while  digging  a  trench  a 
road.  Because  of  the  broken  culvert,  the 
was  unable  to  flood  his  rice  field  thus  c 
substantial  reduction  in  the  rice  yield.  ' 
court  dismissed  the  suit  holding  that  the 
had  no  right  of  action  The  Third  Circuit 
Appeals  of  Louisiana  held  that  the  plaint 
right  of  action  but  no  cause  of  action  ag; 
particular  defendant.  The  court  stated 
proper  remedy  for  the  plaintiff  was  to  t 
against  his  father  for  failure  to  supply  wa 
the  irrigation  contract  The  father  could  t 
sued  the  contractor  for  damages  to  the 
(Cape  hart-Florida) 
W77 -05075 

THE  CONSERVANCY  ACT  OF  NEW 
(CREATION  AND  POWERS  OF  CONS 
CY  DISTRICTS), 

N  M  Stat  Ann  sees  75-28-1  thru  -4  (1968). 

Descriptors.  'New  Mexico,  'Water 
•Legislation,  'Water  control,  'Publ* 
Governments,  State  governments,  Lega 
Planning,  Regulation,  Water  resources 
ment,  Drainage  systems,  Utilities,  Wat 
tion(Policy),  Water  distribution  A  ppliei 
policy,  Construction,  Financing,  Bond 
ligation,  Streams,  Reservoirs. 

Conservancy  districts  for  the  state  of  Ne 

are  herein  created  by  the  conservanci 

prevent  floods,  regulate  stream  channel 

stream  flow,  control  watercourses,  CI 

overflowed  lands,  provide  for  irrigatioi 

tect  property  from  innundation.  The  co 

district   bonds   may   be   issued   hereui 

statute  allows  organization  of  districts  f 

pose  of  providing  water  control,  and  cc 

and  maintenance  of  distribution  system 

in  the  statute  though  shall  apply  to  or  al 

tion  or  drainage   districts   heretofore 

under  any  laws  of  the  state.  The  consei 

tricts  have  wide  powers  to  enable  them 

plish    their    purposes:    diverting    and 

streams,  constructing  reservoirs,  canals 

ditches  as  well  as  bridges  and  dams.  C< 

district  powers  extend  so  far  as  to  alloj 

tion,  operation  and  control  of  plants  f 

and  use  of  electric  energy.  The  district 

assessments,  issue  bonds  and  make  ap 

of  money.  (Welch-Florida) 

W77-05076 

6F.  Nonstructural  Alternati 


DESORMEAUX  V  CENTRAL  INDUSTRIE^ 
INC.  (LACK  OF  WATER  FOR  IRRIGATION 
CAUSING  CROP  DAMAGE), 

333  So2d  431-35  (La  Ct  App  1976). 

Descriptors:  'Louisiana,  'Irrigation,  'Culverts, 
•Negligence,  Rice,  Roads,  Damages,  Accidents, 
Conveyance  structures,  Irrigation  canals,  Irriga- 
tion water,  Irrigation  systems,  Grains(Crops), 
Field  crops,  Flood  irrigation,  Flooding,  Agricul- 
ture, Contracts,  Legal  aspects,  Judicial  decisions. 

Plaintiff  fanner  sought  damages  from  defendant 
contractor  for  the  partial  loss  of  his  nee  crop.  The 
plaintiff  irrigated  his  rice  fields  with  water 
furnished  under  a  contract  with  his  father.  Ihe 
water  was  supplied  through  a  concrete  culvert 


FLOOD  DAMAGE  MITIGATION. 

Simulation  Network  Newsletter,  (H 
Vol  8,  No  6,  p  1-18,  October,  1976.  3  fif 

Descriptors:  Analytical  techniques 
•Flood  damage,  •Flood  protection,  ' 
trol,  Probability,  Diversion  structures, 

Methods  and  techniques  for  asse 
damage  probability  and  constructing  f 
structures  and  procedures  are  reviewe 
techniques  such  as  reservoirs,  levees 
sions  to  reroute  flood  waters  away  fr< 
area  were  used.  Flood  proofing 
development.  Minimizing  total  costs  c 
the  best  criteria  for  determining  contri 
given  situation.  Evaluation  of  the  flc 
probability  and  magnitude  of  floodin 
consideration.  An  analysis  of  a  hundn 
record  requires  a  115  year  study  f' 
minus  10%  accuracy.  Because  mosi 
records  are  shorter  than  48  years,  sur 
be  used  to  project  conditions  further 
tionship  should  be  developed  be 
damage  and  river  stage  or  flow  to  c 
relationship  of  flood  damage  and  freq 
plain  mapping  is  another  tool  which  is 
develop  the  most  adequate  and  pe 


90 


plan.  This  helps  to  ensure  the  most 
uc  and  beneficial  Hood  control  measures 
orecasting  is  valuable  in  providing  time  to 
arrnngs  to  populations  as  well  as  allowing 
luate  preparation  for  the  most  efficient  use 

control  plans.  Such  forecasts  must  include 
llection  of  current  information  on  rainfall 
tream  nver  stages,  hydrologic  techniques 
translate  this  data  to  streamflow  at 
earn  points  where  warnings  are  necessary 
ogram  for  disseminating  the  forecasts  and 
s.  Forecasting  is  also  an  aid  in  the  develop- 

control  measures  which  must  handle  a 
it  flood  period.  The  Hydrocomp  company 
eral  services,  including  simulation  pro- 
ig,  to  assist  these  developments.  (Collins- 

24 


CONTROL  REGULATIONS; 

KLL  FORD  DAM  AND  RESERVOIR 
UK)  RTVER,  TEXAS,  «""ik, 

Engineers,  Washington,  D.C. 

Agister,  Vol.  41,  No.  70,  p.  15005-8,  April 

)rs.  'Texas,  'Flood  control,  *Dams 
ions,  Reservoirs,  Federal  government' 
5,  Forecasting,  Rainfall-runoff  relation- 
/ater  rights,  Administrative  agencies 
Flood  protection,  Structures,  Flow  con- 
fer control,  Engineering  structures 
ctric  power,  Water  levels,  Gaging  sta- 
servoir  storage. 

s:  ♦Marshall  Ford  Reservoir,  Federal 
urance  program,  Energy  conservation 
rative  regulations,  'Colorado  River(Tex).' 

s  of  Engineers  has  promulgated  final  in- 
Uations  prescribing  the  use  of  flood  con- 
?e  in  the  Marshll  Ford  Reservoir  on  the 
River  and  the  operation  of  the  Marshall 
n  for  flood  control  purposes.  Project 
re  to  be  coordinated  so  that  the  Colorado 
II  remain  below  flood  stages  at  the 
m  gaging  stations.  Control  stages  are 
for  the  Austin,  Bastrop  and  Columbia 
tions.  The  minimum  total  releases  from 
t  are  specified  for  given  lake  elevations, 
yof  comments  from  interested  parties  is 
The  final  interim  regulation  contains 
which  reflect  applicable  comments. 
Florida) 
\ 


WATER  RESOURCES  PLANNING-Field  6 
Ecologic  Impact  Of  Water  Development-Group  6G 


DEVELOPMENTS  IN  WATER  QUALITY  AND 
apd,0,™  PLANNING:  PROBLEMS  IN  THE 
APPLICATION    OF    THE    FEDERAL    WATER 

OF  wS",ON   CONTROL   ACT   AMENDMENTS 

American  Bar  Association,  Washington  D  C  Ad- 
Growth  C°mmiSSi°n    °D     Housin6    and     Urban 

For  primary  bibliographic  entry  see  Field  5G 
W77-05052 

6G.  Ecologic  Impact  Of 
Water  Development 

THE  SWEDISH  EXPERIENCE  IN  CONNEC- 
TION WITH  ENVIRONMENT  PROTECTION 
AT  ANIMAL  PRODUCTION  SITES 

National  Swedish  Environment  Protection  Board 

Stockholm. 

For  primary  bibliographic  entry  see  Field  5G 

W77-04614 


THE  PUBLIC  TRUST  DOCTRINE:  A  VIABLE 
APPROACH  TO  INTERNATIONAL  ENVIRON 
MENTAL  PROTECTION,  KUN 

PronVamUn'V''  C°'°'  International  Le8al  St"dies 
W°77P04853y  biblio8raPhic  entrv  see  Field  6E. 


>N         COUNTY  V  JOHNSON 

HENSIVE      LAND      MANAGEMENT 
L  PROGRAM     IN     FLOOD-PRONE 

y  bibUographic  entry  see  Field  6E. 


)F  THE  CONFERENCE  ON  MARINE 

wr^.-J™     COASTAL     PLAINS 

•ECEMBER  5-6,  1974, 

»ms  Center  for  Marine  Development 

'umington,  N.C. 

I  bibliographic  entry  see  Field  6B. 


»  PUBLICUM,    AND    THE   PUBLIC 
'  HISTORICAL  ANALYSIS, 

of  New  York  at  Buffalo.  Faculty  of 
nsprudence. 
bibUographic  entry  see  Field  6E. 


JHE    TRUE    MEANING    OF    THE 

of  New  York  at  Buffalo.  Faculty  of 

isprudence. 

bibliographic  entry  see  Field  6E. 


LARGE-SCALE  MANAGEMENT  SYSTEMS 
AND  ENVKONMENTAL  PROTECTION 

Wyzsza  Szkola  Rolnicza,  Wroclaw  (Poland). 
For  primary  bibUographic  entry  see  Field  5G 
W77-04623 

AN  EVALUATION  OF  LAND  TREATMENT  OF 
MUNICIPAL  WASTE  WATER  AND  PHYSICAL 
SITING  OF  FACILITY  INSTALLATIONS 

Office  of  the  Chief  of  Engineers  (Army),  Washing- 
ton, D.  C. 

For  primary  bibliographic  entry  see  Field  5D 
W77-04635 


ENVHtONMENTAL      IMPACT      OF      URBAN 
STORMWATER  RUNOFF, 

American  Society  of  Civil  Engineers,  New  York 
Urban  Water  Resources  Research  Program 
For  primary  bibUographic  entry  see  Field  5B 
W77-04731 


POTENTIAL  EFFECTS  OF  OIL  PRODUCTION 
ON  GEORGES  BANK  COMMUNITIES-  A 
REVIEW  OF  THE  DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT  FOR  OUTER  CON- 
TINENTAL SHELF  OIL  AND  GAS  LEASE  SALE 

Woods   Hole   Oceanographic    Institution,    Mass 

Seminar  in  Biological  Oceanography 

M.  S.  Connor,  and  R.  W.  Howarth. 

Technical  Report  No.  WHOI-77-1,  January  1977 

50  p,  2  tab,  57  ref .  SG-04-6-158-44106. 

Descriptors:  'Resources  development 

Environmental   effects,    *Oil  poUution,   'Water 
pollution  effects,  Ecology,  'Oil  spUls,  Leases   Oil 
industry,  Gas,  PoUutant  identification,  Toxicity 
Continental  Shelf.  ' 

Identifiers:    "Outer  Continental   Shelf,   Environ- 
mental impact,  'Georges  Bank. 

The  biological  section  of  the  Draft  Environmental 
Statement  for  Outer  Continental  Shelf  lease  sale 
No.  42  has  been  reviewed.  It  has  been  found  to  in- 
sufficiently address  several  topics,  most  impor- 
tantly sub-lethal  changes  in  community  structure 
and  function,  the  accumulation  and  persistence  of 
oil  and  recovery  times.  (NOAA) 
W77-04834 


WASTE  DISPOSAL, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibUographic  entry  see  Field  5E 

W77-04847 


ENVIRONMENTAL      QUALITY      STANDARDS 
UNDER  CONDITIONS  OF  UNCERTAINTY 

Guelph  Univ.  (Ontario).  Dept.  of  Economics.' 

d.  A.  Forster. 

Discussion  Paper  No.  76-7,  1976.  9  p.  4  ref. 

Descriptors:     'PoUution     abatement,     'Decision 
making,   'Risks,   'Water  quaUty   standards    Ad- 
ministrauon,  Mathematical  studies,  Optimization 
standards,  Environment. 

The  question  of  poUution  control  under  conditions 
of  uncertainty  is  examined  to  determine  whether 
environmental  poUcy  makers  should  modify  the 
decision  rules  relating  to  the  desirabiUty  of  achiev- 
ing environmental  standards  that  would  be  fol- 
lowed in  a  world  of  uncertainty.  Three  cases  are 
developed:  (I)  that  of  an  economy  in  which  Oie 
structural  relationships  between  economic  activity 
and  the  generation  of  poUution  are  deterministic 
and  known  with  certainty,  (2)  that  of  an  optimizing 
procedure  for  environmental  authorities  when  the 
efficacy  of  control  measures  is  known  with  cer- 
tainty but  the  level  of  waste  generation  is  not 
known  with  certainty,  and  (3)  that  of  the  situation 
in  which  there  is  uncertainty  with  respect  to  both 
the  level  of  waste  generation  and  the  efficacy  of 
poUution  control  measures.  Results  indicate  that  in 
general,  if  the  level  of  waste  generation  and  the 
control  effectiveness  are  subject  to  uncertainty 
then  the  decision  maker  needs  to  adjust  his  deter- 
mmistic  rules.  It  may  not  be  optimal  to  aim  at 
achieving    the    environmental    standard    at    aU 
(Luedtke-Wisconsin) 
W77-04858 


LUTEDESTU^  mP°RTANCE  OF  *  ™L- 

Leeds  Univ.  (England).  WeUcome  Marine  Lab 

u^^™317  b,bIiograPhic  entry  see  Field  5C. 

W  77-04  8  60 


ENVIRONMENTAL  LAW-WATER  POLLU 
TION-EPA  ADMINISTRATOR  IS  EM 
fOWERED     TO     PROMULGATE     EFFLUENT 

V^l  JA«IilN,ST;AMERICAN  IRON  AND  STEEL 
V  EPA,  526  F2D  1027  (3D  CIR  1975), 

For  primary  bibUographic  entry  see  Field  5G 
W77-04903 


THE  TRANS-ALASKA  PD7ELINE  AND  STRICT 
LIABILITY  FOR  OIL  POLLUTION  DAMAGE 

Washington  Univ.,  St.  Louis,  Mo.  School  of  Law 
W°77P0«07y  blbIiographic  entrv  see  Field  5G. 


PUBLIC  PATRIMONY:  AN  APPRAISAL  OF 
LEGISLATION  AND  COMMON  LAW  PRO- 
TECTING RECREATIONAL  VALUES  IN 
WATERS,'8      S1ATEOWNED      LANDS      AND 

Oregon  Joint  Interim  Committee  on  Environment 
Agricultural  and  Natural  Resources,  Salem. 
For  primary  bibUographic  entry  see  Field  6E 
W77-04910 

TIME  BOMB  IN  THE  MEDITERRANEAN, 

For  primary  bibUographic  entry  see  Field  5G. 


TOWARD  A  NATIONAL  OCEAN  POLICY-  1976 
AND  BEYOND, 

Johns    Hopkins    Univ.,    Ocean    PoUcy    Project 
Washington,  DC.  ' 


i\Sak 
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Field  6— WATER  RESOURCES  PLANNING 

Group  6G— Ecologic  Impact  Of  Water  Development 


For  primary  bibliographic  entry  see  Field  6E. 
W77-04920 

JURISDICTION  AND  GROUNDS  FOR  DENIAL 
BY  STATE  AND  FEDERAL  AGENCIES  OF 
DREDGE  AND  FILL  OPERATIONS, 

Florida  Univ.,  Gainesville.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  5G. 

W77-04923 


EFFECTS  OF  ENERGY-RELATED  ACTIVITIES 
ON  THE  ATLANTIC  CONTINENTAL  SHELF, 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
Proceedings  of  Conference  held  at  Brookhaven 
National  Laboratory,  Upton,  NY  on  November 
10-12   1975,  June  1976.  Also  as  BNL-50484.  266  p. 
Mano'witz,  B.  (Ed.).  ERDA  Contract  E(30-l)-16. 

Descriptors:  *Environmental  effects,  'Resources 
development,  'Baseline  studies,  "Oil  industry, 
*Powerplants,  'Ecosystems,  'Oil  spills,  *Oil  pol- 
lution, 'Toxicity,  Oceanography,  Geology,  Biolo- 
gy, Ocean  currents,  Tidal  effects,  Dispersion, 
Benthos,  Fisheries,  Sediment  tansport,  Plankton, 
Continental  shelf. 

Identifiers:  'Outer  Continentl  Shelf,  'Energy 
resources,  Middle  Atlantic  Bight,  Offshore  plat- 
forms, Floating  powerplants,  Petroleum. 

The  purpose  of  this  Conference  was  to  bring 
together  industrial  proponents  of  energy-related 
activities  proposed  for  the  shelf;  members  of  the 
oceanopraphic  scientific  community  who  have 
been  trying  to  understand  important  coastal 
oceanographic  processes,  both  of  natural  and  of 
anthropogenic  origin;  representatives  of  regulato- 
ry agencies  who  are  attempting  to  set  the  stan- 
dards through  which  man's  activities  on  the 
coastal  shelf  will  be  controlled;  and  representative 
of  the  public  who  will  be  affected  by  both  the 
benefits  and  the  risks  of  coastal  enterprises.  Panel 
discussions  were  concerned  with  resoursce 
development,  environmental  assessment,  regula- 
tions, and  public  participation.  The  papers  have 
been  individually  abstracted.  (See  W77-04935  thru 
W77-04948)  (Sinha-OEIS) 
W77-04934 

POTENTIAL  POWER-GENERATING  STA- 
TIONS   ON    THE    ATLANTIC    CONTINENTAL 

SHELF,  „       ,.,  ,     xt 

Public  Service  Electric  and  Gas  Co.,  Newark,  N. 

J. 

R.  L.  Mittl. 

In:  Proceedings  of  Conference  Effects  of  Energy- 
Related  Activities  on  the  Atlantic  Continental 
Shelf  held  at  Brookhaven  National  Laboratory, 
Upton,  NY,  Nov  10-12,  1975,  June  1976.  p  1-11.  7 
fig,  1  tab. 

Descriptors:  'Powerplants,  'Resources  develop- 
ment, 'Baseline  studies,  Nuclear  powerplants, 
Electric  powerplants,  Continental  Shelf,  Safety 
factors. 

Identifiers:  'Outer  Continental  Shelf,  'Energy 
resources  Environmental  conditions,  Floating 
powerplants,  U.S.  East  Coast,  Offshore  technolo- 
gy, Atlantic  Continental  Shelf. 

The  concept  of  offshore  floating  nuclear  plats  has 
some  important  advantages  in  addition  to  site 
availability  and  cooling  water  considerations. 
These  include  simplification  of  the  licensing 
process,  reduced  overall  design  and  construction 
time,  and  enhanced  quality  control.  Placing  float- 
ing nuclear  plants  offshore  is  not  without  chal- 
lenges. The  majority  are  associated  with  the  ocean 
environment  and  relate  to  maximum  wave  height, 
water  depth,  and  potential  shipping  hazards.  En- 
vironment radiation  monitoring  will  be  conducted 
by  methods  similar  to  those  used  for  land-site  in- 
vestigations, but  adapted  to  the  peculiarities  of  the 
ocean  environment.  The  natural  radiation  levels  in 
the  ocean  water,  sediments,  and  marine  biota  in 
the  vicinity  will  be  measured.  Special  attention  will 


be  given  to  radioisotope  concentration  by  marine 
species,  passage  to  higher  trophic  levels,  and 
potential  critical  pathways  to  human  consumption. 
No  assumption  is  made  that  the  plant,  because  of 
its  remote  offshore  location,  can  operate  under 
relaxed  requirements  for  effluent  releases.  The 
comprehensive  program  of  environmental  studies 
will  establish  the  existing  conditions,  and  continu- 
ing studies  will  determine  whether  or  not  offshore 
nuclearpowered  generating  stations  will  have  an 
adverse  effect  on  the  environment.  (See  also  W77- 
04934)  (Sinha-OEIS) 
W77 -04935 

NATURE  OF  POTENTIAL  OIL  INDUSTRY 
OPERATIONS  ON  THE  ATLANTIC  CON- 
TINENTAL SHELF, 

Mobil  Oil  Corp.,  New  Orleans,  La. 
E.  O.  Bell. 

In:  Proceedings  of  Conference  Effects  of  Energy- 
Related  Activities  on  the  Atlantic  Continental 
Shelf  held  at  Brookhaven  National  Laboratory, 
Upton,  NY,  Nov  10-12,  1975,  p  12-30,  Jiyie  1976. 
24  fig. 

Descriptors:  'Oil  industry,  'Resources  develop- 
ment, Drilling,  Exploration,  Seismic  studies. 
Identifiers:    'Outer   Continental   Shelf,    'Energy 
resources,   'Environmental  protection,  Offshore 
technology,  Atlantic  Continental  Shelf. 

A  brief  oveview  of  offshore  oil  industry  activity 
from  the  first  seismic  survey  through  the  explora- 
tory drilling,  development  drilling,  and  finally  the 
production  phase  was  presented.  The  petroleum 
industry  has  drilled  some  20,000  offshore  oil  and 
gas  wells  in  the  Gulf  of  Mexico  and  offshore 
California  and  Alaska  with  no  incident  that  has 
resulted  in  permanent  damage  to  the  environment. 
The  industry  has  the  work  force,  the  technical 
skills,  the  management,  and  the  organization  to 
meet  the  future  needs  of  the  people  and  to  protect 
the  environment  at  the  same  time.  (See  also  W77- 
04934)  (Sinha-OEIS) 
W77-04936 

WIND-DRIVEN  AND  THERMOHALINE  CIRCU- 
LATION        OVER         THE         CONTINENTAL 

Woods  Hole  Oceanographic  Institution,  Mass. 
G.  T.  Csanady. 

In:  Proceedings  of  Conference  Effects  of  Energy- 
Related  Activities  on  the  Atlantic  Continental 
Shelf  held  at  Brookhaven  National  Laboratory, 
Upton,  NY,  Nov  10-12,  1975,  p  31-47,  June  1976.  9 
fig,  7  ref. 

Descriptors:  'Baseline  studies,  'Resources 
development,  Continental  shelf,  Water  resources, 
Boundary  layers. 

Identifiers:  'Outer  Continental  Shelf,  'Energy 
resources,  Thermohaline  circulation,  Wind-driven 
currents,  Wind  stress. 


TTOAL  WATER  MOVEMENTS, 

Dalhouse  Univ.,  Halifax  (Nova  ScotiaJ   I 

Oceanography. 

For  primary  bibliographic  entry  see  Field  21 

W77 -04938 


AN      INTRODUCTION      TO     SHEAR 
DISPERSION      AND      ITS      RELEVANC 
DISPERSION  ON  THE  CONTINENTAL  S 

California   Univ.,   Berkeley.   Dept    of  Ci 
gineering  _.  ... 

For  primary  bibliographic  entry  see  Field  5 
W77-04939 

REVIEW  OF  OIL  SPREADING  ON  THE  ! 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  . 

W77-04940 


PLANKTON  PROCESSES  IN  MID-AT 
NEARSHORE  AND  SHELF  WATER 
ENERGY-RELATED  ACTTVrnES, 

Rhode  Island  Univ.,  Kingston.  Graduate  S 

Oceanography. 

For  primary  bibliographic  entry  see  Field 

W77 -04941 


PETROLEUM,  TEMPERATURE,  ANI 
CANTS:  EXAMPLES  OF  SUSPECTED  I 
SES  BY  PLANKTON  AND  BENTHOS  I 
CONTINENTAL  SHELF, 

Rhode  Island  Univ.,  Kingston.  Graduate  i 

Oceanography. 

For  primary  bibliographic  entry  see  Field 

W77-04942 


STRUCTURE  AND  STABILITY  IN 
MARINE  BENTHIC  COMMUNITl 
SOUTHERN  NEW  ENGLAND, 

Marine  Biological  Lab.,  Woods  Hole,  Ma 
For  primary  bibliographic  entry  see  Field 
W77-04943 


PATTERNS  OF  LARVAL  FISH  D] 
TIONS  IN  THE  MIDDLE  ATLANTIC  Bl 

National   Marine   Fisheries   Service,  F 
N.J.  Sandy  Hook  Lab. 
A.W.Kendall,  Jr. 

In:  Proceedings  of  Conference  'Effects  c 
Related  Activities  on  the  Atlantic  C 
Shelf'  held  at  Brookhaven  National  Li 
Upton,  NY,  Nov  10-12,  1975,  p  126- 
1976.  18  fig,  16  ref. 

Descriptors:  'Baseline  studies,  * 
development,  'Marine  fish,  Fish  beha< 
history  studies. 

Identifiers:  'Outer  Continental  Shelf 
resources,  'Middle  Atlantic  Bight,  Ichl 
ton,  Environmental  factors. 


The  more  chaotic  patterns  of  flow  induced  by  the 
winds  and  by  the  differences  in  temperature  and 
salinity  between  different  parts  of  the  shelf,  which 
are  referred  to  as  thermohaline  circulation  are 
discussed.  The  physical  properties  of  water  move- 
ments over  continental  shelves  are  considered. 
The  mathematical  arguments  necessary  for  a  more 
rigorous  approach  are  omitted.  To  draw  one 
specific  conclusion,  much  of  the  'action'  seems  to 
take  place  in  a  coastal  zone  about  10  km  in  width, 
and  this  zone  should  receive  special  attention  in 
any  large-scale  observation  program.  A  deploy- 
ment of  current  meters  on  an  even  grid  (20-km 
spacing)  is  likely  to  miss  this  zone  almost  entirely, 
a  resolution  of  1  to  2  km  being  necessary  near 
shore.  Much  of  the  same  goe>  for  the  frontal  zone 
at  the  shelf  break,  where  a  resolution  of  3  to  5  km 
would  appear  to  be  necessary  in  the  cross-isobath 
direction.  (See  also  W77 -04934)  (Sinha-OEIS) 
W77 -04937 


The  early  life  history  of  marine  1 
described,  the  utility  of  studying  younj 
fish  relative  to  fisheries  and  ocei 
problems  are  explained  and  the  presei 
knowledge  of  ichthyoplankton  studi 
Northwest  Atlantic  Ocean  is  illustra 
generalizations  that  seem  relatively  in 
measuring  the  impact  of  man's  actiyii 
area  are  given.  There  is  no  place  or  tin 
by  some  fish  in  the  Middle  Atlantic 
spawning  and  larval  development.  Spav 
for  each  species  generally  shift  alonj 
seasonally.  The  sizes  of  year-classes 
largely  determined  by  differential  mort 
the  egg  and  larval  stages.  These  stage 
vulnerable  and  sensitive  to  many  foi 
vironmental  stress,  even  conditions  las 
few  days.  Fishes  with  dissimilar  I 
economic  importance  as  adults  may  I 
tors  or  predators  as  larvae  and  thus  infl 
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year-class  strength.  Density-dependent 
may  also  occur  during  the  larval  period 
W77-04934)  (Sinha-OEIS)  P 

14 


ES   AND   RENEWABLE    RESOURCES 
NORTHWEST  ATLANTIC  SHELF, 

Marine  Fisheries  Service,  Woods  Hole, 
rtheast  Fisheries  Center, 
nemuth. 

:dings  of  Conference  'Effects  of  Energy- 
Vctivities  on  the  Atlantic  Continental 
Id  at  Brookhaven  National  Laboratory 
IY,  Nov  10-12,  1975,  p  146-166,  June 
g,  8  tab,  11  ref. 

rs:  'Resources  development,  Continen- 
f,  Fisheries,  Recreation,  Ecology 
is,  Atlantic  Ocean. 

6   'Outer   Continental   Shelf,    'Energy 

'Commercial  fisheries,  Sport  fishery 

st  Atlantic  Shelf,  Renewable  resources. ' 

and  waters  off  the  New  England  and 
lantic  states  must  be  considered  as  a 
ated  ecosystem.  Small,  selected  areas 

considered  independently  in  terms  of 

effects  of  proposed  or  ongoing  activi- 
rapid  imposition  on  this  ecosystem  of 
:tivities  and  substances  foreign  to  the 
iirse  of  events  will  produce  persistent 
ia.  Severe  and  long-lasting  actions  will 
I  for  a  return  to  a  previous  state.  The  ef- 
)t  be  predicted  with  any  degree  of  cer- 

possible  courses  of  events  are  almost 
elation  to  our  ability  to  define  and  eval- 
Almost  any  activity  of  any  scope  on  the 
:reate  conflicts  with  fishing  activities 
le  objective  of  maximizing  catch  (See 
♦934)  (Sinha-OEIS) 


PECTS    OF    BOTTOM    SEDIMENT 
IT    MECHANICS    ON    THE    CON- 
SHELF, 
niv.,   HI.   Dept.   of   the   Geophysical 

■  bibliographic  entry  see  Field  2L. 


S  ON   THE   U.S.    ATLANTIC    CON- 
SHELF:  A  REVIEW, 

ceanic  and  Atmospheric  Administra- 
te, Md.  Office  of  Sea  Grant. 

ngs  of  Conference  'Effects  of  Energy- 
tivities  on  the  Atlantic  Continental 
at  Brookhaven  National  Laboratory 
,  Nov  10-12,  1975,  p  185-206,  June 
tab,  63  ref. 

'Baseline  studies,  'Resources 
t,  Continental  shelf,  Geomorpholoev 
Reviews. 

'Outer  Continental  Shelf,  'Energy 
Offshore  technology,  'Atlantic  Con- 
I,  environmental  factors. 

snvironment  of  the  North  Sea  is  more 
Jaat  of  the  U.S.  Atlantic  Continental 
ore,  experience  gained  by  companies 
energy  production   activities  in   the 

would  be  directly  applicable  to 
ictivities  on  the  Atlantic  shelf 
entical    structures    would    certainly 

well  here  as  there,  they  would 
'verdesigned  rather  than  optimum.  As 
)re  conditions,  such  as  waves,  can  be 

V  statistically,  any  structure  will 
je  sooner  or  later.  For  optimum 
structure  or  activity  should  meet 
at  minimum  total  cost  commensurate 
be  sea  floor  comprises  a  variety  of 
Jg  in  scale  through  many  orders  of 
*any    of    the    forms    are    mobile 


although  at  varying  rates,  responding  in  some  mea- 
sure to  the  energy  imparted  to  the  sediment 
through  movement  of  the  water  mass.  While  fac- 
tors relating  motion  of  the  ter  mass  to  movements 
of  sediments  and  bedforms  on  the  sea  floor  are  not 
yet  known  with  great  accuracy,  good  estimates 
based  on  reasonable  assumptions  can  be  made 
(Sinha-OEIS)10  °ptimUm  design  characteristics. 
W77-04947 


DISTRIBUTION    AND   TRANSPORTATION   OF 
SUSPENDED  SEDIMENTS 

State  Univ.,  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2L. 


OUTDOOR     RECREATION     EM     WATERSHED 
RESERVES, 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  6B 

W77-04996 


METHODOLOGY  AND  CRITERIA  FOR  SITING 
ENERGY  PLANTS  IN  IDAHO, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 
Inst. 

C.  C.  Warnick. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  V A  22161  as  PB  264  044 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche' 
Completion  Report,  June  1976.  74  p  9  fig  9  tab  55 
ref  5  maps.  OWRT  A-048-IDA(2),  14-34-0001- 
6013. 

Descriptors:  Geothermal  studies,  Thermal  power- 
plants,  Electric  powerplants,  Thermal  power 
Hydroelectric  plants,  Electric  power  production' 
Methodology,  Decision  making,  'Classification' 
Evaluation,  Legislation,  'Idaho,  'Criteria  Sites' 
Regulation,  State  governments. 

A  review  is  presented  of  energy  plant  siting 
criteria,  methodologies,  guidelines  and  programs 
that  are  being  considered  in  this  country  A 
preliminary  screening  approach  for  siting  energy 
plants  in  Idaho  is  presented  and  a  detailed 
hierarchal  classification  system  for  siting  criteria 
has  been  developed.  Methodology  for  using  the 
criteria  is  suggested.  Experience  of  a  workshop 
trying  to  identify  problems  of  implementing  a 
ranking  and  rating  for  siting  energy  plants  in  the 
general  situation  for  Idaho  is  reported.  A  brief 
analysis  is  presented  on  the  needs  for  regulations 
and  legislation  to  implement  a  future  program  of 
evaluation  that  would  benefit  utilities,  the  planning 
agencies  and  the  regulatory  agencies  operating 
within  Idaho.  6 

W77-05006 


ECOLOGIC  MODELS, 

Manhattan  College,  Bronx,  N.Y.  Environmental 

Engineering  and  Science  Program. 

For  primary  bibliographic  entry  see  Field  5B 

W77-05016 


THE  ECOLOGICAL  IMPACT  OF  SYNTHETIC 

ECOSAYSTEMSOMPOUNDS      °N      ESTUARINE 

Mote  Marine  Lab.,  Sarasota,  Fla. 

For  primary  bibliographic  entry  see  Field  5C 

W77-05028 


RESOURCES  DATA— Field  7 
Data  Acquisition — Group  7B 

SELECTED  ENVIRONMENTAL  LAW  ASPECTS 
OF  THE  GARRISON  DIVERSION  PROJECT 

u^-,1^317  tomographic  entry  see  Field  6E.   ' 

W  77-05054 


STATE  PROGRAM  ELEMENTS  NECESSARY 
FOR  PARTICIPATION  IN  THE  NPDES  PRO- 
GRAM: APPLICATION  OF  PERMIT  PROGRAM 
TO  AGRICULTURAL  ACTIVITIES 

Environmental  Protection  Agency,' Washington, 

For  primary  bibliographic  entry  see  Field  6E 
W77-05061 

7.  RESOURCES  DATA 
7A.  Network  Design 

DESIGN  AND  OPTIMIZATION  OF  GROUND- 
WATER MONITORING  NETWORKS  FOR  POL- 
LUTION STUDH5S, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  5A 


METHODOLOGY  AND  CRITERIA  FOR  SITING 
ENERGY  PLANTS  IN  IDAHO, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  6G 

W77-05006 


7B.  Data  Acquisition 


AN     ELECTRICAL     CONDUCTIVITY     PROBF 
FOR  DETERMINING  SOIL  SALINITY 

Agricultural  Research  Service,  Riverside 

Salinity  Lab. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-04763 


Calif. 


THE  APPLICABILITY  OF  PLANETARY  BOUN- 
™J.M,\ER  THEORY  TO  CALCULATE  RE- 
GIONAL EVAPOTRANSPIRATION 

Cornell  Univ.,  Ithaca,  N.Y.  Coll.  of  Engineering 
For  primary  bibliographic  entry  see  Field  2D. 


SOLAR      RADIATION 


COMPUTATION      OF 
FROM  SKY  COVER, 

National  Weather  Service,  Silver  Spring   Md  Of- 
fice of  Hydrology. 

For  primary  bibliographic  entry  see  Field  2B 
W77-04772 


GROWTH  WITH  ENVIRONMENTAL  AWARE- 
NESS, 

For  primary  bibliographic  entry  see  Field  6E 
W77-05044 


WATER  TEMPERATURE  FORECASTING  AND 
ESTIMATION  USING  FOURIER  SERIES  AND 
COMMUNICATION  THEORY  TECHNIQUES 

Tennessee  Technological  Univ.,  Cookeville  Dept 

of  Mathematics. 

For  primary  bibliographic  entry  see  Field  2E 

W77-04774 


INSTRUMENTATION:  AUTOMATIC  COLLEC- 
TION OF  SEDIMENT  DATA, 

Geological     Survey,     St.     Paul,     Minn.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2J 

W77-04987 


AN  ELECTRONIC  MONITOR  FOR  TOTAL  DIS 
SOLVED  GAS  PRESSURE, 

Virginia  Mason  Research  Center,  Seattle,  Wash. 
For  primary  bibliographic  entry  see  Field  5A 
W77-05083 


Field  7— RESOURCES  DATA 
Group  7B — Data  Acquisition 

7C.  Evaluation,  Processing  and 
Publication 


THE  NORTH  PLATTE  RIVER  BASIN 
ECONOMIC  SIMULATION  MODEL  (A 
TECHNICAL  REPORT  AND  SUPPLEMENT  TO 
THE  TECHNICAL  REPORT), 

Wyoming    Univ.,     Laramie.     Water    Resources 

Rpscsrch  Inst 

For  primary  bibliographic  entry  see  Field  6B. 

W77-04601 

SHORT  COURSE  PROCEEDINGS:  APPLICA- 
TIONS OF  STORMWATER  MANAGEMENT 
MODELS.  _  ,_.  „_ 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  fcn- 

gineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-04730 


W77-04838 

ONSLOW  BAY  INTRUSION  STUDY:  HYDRO- 
GRAPHIC  OBSERVATIONS  DURING  CUR- 
RENT METER  SERVICING  CRUISES  IN  AU- 
GUST, OCTOBER,  AND  DECEMBER  1975  OBIS 
I,  HI  AND  IV, 

Georgia  Univ.,  Savannah.  Marine  Extension 
Center. 

For  primary  bibliographic  entry  see  Held  ZL. 
W77 -04839 


Ground  water  is  present  in  several  aquil 
are  made  up  of  one  or  more  formations.  T 
show  ground-water  conditions  in  the  < 
aquifer;  in  the  Triassic,  Cretaceo'. 
rocks;  and  in  the  alluvium  and  basaltic  r< 
formation  on  the  maps  includes  depth  to  \ 
titude  of  the  water  level,  chemical  qualil 
water,  irrigated  area,  and  hydrographi 
water  level  in  selected  wells  Scale  1 
(Woodard-USGS) 
W77-04971 


SELECTED  CASE  STUDIES  USING  STORM- 
WATER  MANAGEMENT  MODELS  -  QUANITI- 
TY  ASPECTS, 

Orlob  (G.  T.),  and  Associates,  Orinda,  Calif. 
For  primary  bibliographic  entry  see  Field  2E. 

W77-04740 

PLANNING  A  STUDY  USING  2TORMWATER 
MANAGEMENT  MODELS, 

Orlob  (G.  T.),  and  Associates,  Onnda,  Calif. 
For  primary  bibliographic  entry  see  Field  5B. 

W77-04741 

DETECTION  OF  TRENDS  IN  WATER  QUALI- 
TY DATA  FROM  RECORDS  WITH  DEPEN- 
DENT OBSERVATIONS, 

Washington  Univ.,   Seattle.  Dept.   of  Civil   En- 
gineering. 
For  primary  bibliographic  entry  see  Field  5A. 

W77-04753 

TABLES  OF  GEOMETRY  FOR  LOW-STAN- 
DARD ROADS  FOR  WATERSHED  MANAGE- 
MENT CONSIDERATIONS,  SLOPE  STAKING, 
AND  END  AREAS, 

Forest  Service  (USDA),  Ogden,  Utah.  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  4D. 
W77-04831 

OCEANOGRAPHIC    OBSERVATIONS   IN    THE 

GEORGIA  BIGHT:  DATA  REPORT  FOR  R.V. 

EASTWARD    CRUISES    E-3-74    (24-30    APRIL 

1974)  AND  E-12-74  (23-31  JULY  1974), 

Georgia    Univ.,     Savannah.    Marine    Extension 

Center. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-04835 

SUSPENDED        SEDIMENT        DATA        FROM 
NEARSHORE  WATERS  OF  GEORGIA, 

Georgia    Univ.,     Savannah.     Marine    Extension 

Center. 

For  primary  bibliographic  entry  see  Field  2J. 

W77-04836 

HYDROGRAPHY  OF  ONSLOW  BAY,  NORTH 

CAROLINA:  SEPTEMBER  1975  (OBIS  H), 

Georgia    Univ.,     Savannah.    Marine    Extension 

Center. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-04837 

DOCUMENTATION     OF     FOUR     OCEAN-RE- 
LATED COMPUTER  MODULES, 

Massachusetts  Inst,  of  Technology,  Cambridge. 

Dept.  of  Ocean  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 


LAKE  ONTARIO  ATLAS:  LAND  USE, 

New  York  Sea  Grant  Inst. ,  Albany. 

For  primary  bibliographic  entry  see  Field  2H. 

W77  -04846 

LIGHT  EXTINCTION  MEASUREMENTS  LN 
THE  EXPERIMENTAL  LAKES  AREA-197S 
DATA, 

Fisheries      and      Marine      Service,      Winnipeg 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  5A. 
W77 -04862 

PHYTOPLANKTON    PRIMARY    PRODUCTION 

IN  THE  EXPERIMENTAL  LAKES  AREA  USING 

AN  INCUBATOR  TECHNIQUE--1975  DATA, 

Fisheries      and      Marine      Service,      Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-04868 

WATER  QUALITY  AND  BATHYMETRY  OF 
SAND  LAKE,  ANCHORAGE,  ALASKA, 

Geological    Survey,    Anchorage,    Alaska.    Water 

Resources  Div. 

D.  E.  Donaldson. 

Open-file  report  76-254,  1976.  1  sheet,  21  ref. 

Descriptors:  'Water  quality,  'Lakes,  'Alaska, 
•Chemical  analysis,  Bathymetry,  Trace  elements, 
Nutrients,  Dissolved  oxygen,  Urban  runoff,  In- 
flow, Snowmelt,  Runoff,  Pollutant  identification, 

Identifiers:  *Sand  Lake(Alaska), 

Anchorage(Alaska). 

Sand  Lake,  a  dimictic  lowland  lake  in  Anchorage, 
Alaska,  has  recently  become  as  urban  lake. 
Analyses  indicate  that  the  lake  is  oligotrophy, 
having  low  dissolved  solids  and  nutrient  concen- 
trations. Snowmelt  runoff  from  an  adjacent  re- 
sidential area,  however,  has  a  dissolved-solids 
concentration  10  times  that  of  the  main  body  of 
Sand  Lake.  Lead  concentrations  in  the  runoff  ex- 
ceed known  values  from  other  water  in  the 
ANchorage  area,  including  water  samples  taken 
beneath  landfills.  The  volume  of  the  snowmelt  ru- 
noff has  not  been  measured.  The  data  presented 
can  be  used  as  a  baseline  for  water-resource 
management.  (Woodard-USGS) 
W77-04970 

MAPS  SHOWING  GROUND-WATER  CONDI- 
TIONS IN  THE  CONCHO,  ST.  JOHNS,  AND 
WHITE  MOUNTAINS  AREAS,  APACHE  AND 
NAVAJO  COUNTIES,  ARIZONA-1975, 

Geological  Survey,  Tucson,  Ariz.  Water 
Resources  Div. 

R.  W.  Harper,  and  T.  W.  Anderson. 
Water-Resources  Investigations  76-104  (open-file 
report),  August  1976.  4  sheets,  3  ref. 

Descriptors:  'Groundwater  resources,  'Aquifer 
characteristics,  'Hydrogeology,  'Water  quality, 
•Water  levels,  Arizona,  'Maps,  Hydrographs, 
Well  data,  Irrigation.  . 

Identifiers:  'Apache  and  Navajo  Counties(Anz). 

The  Concho,  St.  Johns,  and  White  Mountains 
areas  cover  about  2,300  sq  mi  in  eastern  Arizona. 


WATER  USE  IN  MISSISSIPPI,  1975, 

Geological      Survey,     Jackson,      Mi»». 

Resources  Div. 

J.  A.  Callahan. 

Water-Resources  Investigations  76-125  ( 

report),  December  1976  1  sheet,  1  fig,  1  ti 

Descriptors:    'Water   utilization,    'Wati 

•Mississippi,    'Groundwater,    'Surface 

Water  supply,  Municipal  water,  Domesl 

Industrial  water,  Powerplants,  Fish  faro 

dlife. 

Identifiers:  Rural  water  supplies. 

Water  use  in  Mississippi  in  1975  amounte 
mgd  (million  gallons  per  day).  The  total  i 
pumpage  of  1 ,130  mgd  from  ground-wat* 
and  1,920  mgd  from  surface-water  soi 
eluded  in  the  surface  water  pumpage  ari 
of  brackish  water  from  Back  Bay  of  Bile 
Supplies  at  Jackson  in  Hinds  County  and 
in  Lauderdale  County  use  both  surface  a 
water.  Columbus  in  Lowndes  County 
surface  water.  AU  other  public  suppl 
State  use  ground  water.  A  table  shows  th 
source,  and  user  of  water  used  in  each 
Mississippi  during  1975.  (Woodard-USG 
W77-04972 


WATER  RESOURCES  DATA  FOR  CO 
WATER  YEAR  1975-VOLUME  1.  * 
RIVER  BASIN,  ARKANSAS  RIVER  Bi 
GRANDE  BASIN. 

Geological  Survey,  Denver,  Colo. 
Water-Data  Report  CO-75-1,  Decembei 
p,  4  fig,  5  tab,  40  ref. 

Descriptors:  'Colorado,  'Hydroloi 
'Surface  waters,  'Groundwater,  'Wat 
Streamflow,  Flow  rates,  Gaging  stati 
ment  yield,  Lakes,  Reservoirs,  Observi 
Well  data,  Water  levels,  Water  analy 
temperature,  Basic  data  colleccions. 

Water  resources  data  for  Colorado  f( 
water  year  consists  of  records  of  stage, 
and  water  quality  streams;  stage,  coi 
water  quality  of  lakes  and  reservoirs; 
levels  and  water  quality  of  wells  and  S] 
report  (Volumes  1  and  2)  contains 
records  for  367  gaging  stations,  stage  a 
of  22  lakes  and  reservoirs,  5  partial-i 
stations,  77  crest-stage  partial-record  s 
4  miscellaneous  sites;  water  quality  fc 
stations  and  15  miscellaneous  sites; 
levels  for  49  observation  wells.  A  fe 
stations  in  bordering  States  are  als 
These  data  represent  that  portion  of  t 
Water  Data  System  collected  by  the  U 
cal  Survey  and  cooperating  State  i 
agencies  in  Colorado.  (Woodard-USG. 
W77-04975 


WATER  RESOURCES  DATA  FOR 
NIA,  1974:  PART  2.  WATER 
RFCORDS 

Geological  Survey,  Menlo  Park,  CaUT 
Data  Report  for  California,  1974.  70 
tab,  23  ref. 

Descriptors:  'Water  quality,  'Surf 
'Groundwater,  'Sediment  transport, 
Data  collections,  Water  analysis,  Che 
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Water    temperature.    Turbidity,    Bacteria 
r  chemistry,  Biochemistry. 

r-resources  data  collected  at  453  sites  in 
>nua  for  the  1974  water  year  include  records 
hemical  physical,  and  biological  charac- 
cs  of  surface  and  ground  water.  These  data 
collected  from  designated  sampling  sites  at 
termmed  intervals  such  as  once  daily 
y,  monthly,  or  less  frequently,  and  at  some 
late  were  recorded  on  punched  paper  tape  at 
I  30-,  or  60-minute  intervals.  The  distribu- 
ype  and  number  of  stations  in  each  river  or 
*e  basin  are  shown  on  a  map.  A  few  per- 
flations in  bordering  States  are  also  in- 
L  These  date  represent  that  part  of  the  Na- 
Water  Date  System  collected  by  the  Geoloe- 
urvey  and  Cooperating  State  and  Federal 
es  in  California.  (Woodard-USGS) 
4976 


UMINATION  OF  CHANNEL  CAPACrTY 
HE  SACRAMENTO  RTVER  BETWEEN 
END  AND  GLENN,  BUTTE  AND  GLENN 
TIES,  CALIFORNIA, 

jcal   Survey,    Menlo    Park,    Calif     Water 

ces  Div. 

mary  bibliographic  entry  see  Field  2E. 


JNAISSANCE  WATER  SAMPLING  FOR 
M-226  IN  CENTRAL  AND  NORTHERN 
DA  DECEMBER  1974-MARCH  1976 

ical  Survey,  Tallahassee,  Fla  Water 
:es  Div. 

nary  bibliographic  entry  see  Field  5A. 


LEV™LS  W  ART£SIAN  AND  NONAR- 
I  AQUIFERS  OF  FLORIDA,  1973-74 
Ml    Survey,    Tallahassee,     Fla.     Water 
es  Div. 

wry  bibliographic  entry  see  Field  4B. 


BR  QUALITY  DATA  REPORT  OF  THE 
tNATED  MONITORING  PROGRAM 
DS  AND  DATA  FOR  1973.  K"UKAM- 
a  State  Resources  Agency,  Sacramento- 
forma  State  Dept.  of  Water  Resources 
nto.  • 

ary  bibUographic  entry  see  Field  2L. 


L,L *****  °D1  POLLUTION  REPORTS 
1975  -  OCTOBER  1975, 
»  Univ.,  Santa  Barbara.  Marine  Science 

jry  bibliographic  entry  see  Field  5B. 


INTERIM    CLASSIFICATION   OF   WETLAND 

statesQUATIC  HABrrATS  or  mStSS 

fSfiEStoSz wasun8ton-  d-  c  °f- 

mfSSSE?  bibUographic  entry  see  Field  4A. 

8.  ENGINEERING  WORKS 
8A.  Structures 


REPORT  TO  U.S.  DEPARTMENT  OF  THE  IN 
TERIOR  AND  STATE  OF  IDAHO  ON IFAttURE 
OF  TETON  DAM.  *AU.URE 

WTtSSm'  bibUographic  entrv  see  F»eW  8D. 


THE  (COASTAL  PLAINS  REGIONAL  CENTER) 
DEEPWATER  TERMINAL  STUDY        ^NTER) 

Coastal  Plains  Regional  Commission,  Washington, 

WtSSSo   b'bUographic  entrv  see  «eW  «B- 


STRUCTURAL  MODIFICATIONS 
Army  Engineer  District,  Portland  Oree 
H.  A.  Smith,  Jr. 

Presented  at  Governor's  Meeting,  Nitrogen  Super- 
saturation  Problem  -  Columbia  fnd  Snake  Rivers 
Bonnevdle  Power  Administration,  Portland' 
Oregon,March23,1971.9p.,4fig. 

Descriptors:  *Columbia  River,  Hydroelectric 
power,  Chinook,  .Fish  diseases! 

Supersaturation,  Dams,  Dam  sites,  On-site  in- 
vesications,  Nitrogen,  Fish  behavior,  Engineer- 
uig     Engineering    structures.    Hydraulic    design 

HvSS',  v  mi8rati°°.  Hydraulic  structures,' 
Hydraulic  turbines.  ' 

|I^miC"i  *Srt?  River>  *Stru<=tural  modifica- 
SESSrS'  SP'^y-staiing  basin  structures, 
Skeleton  Bays,  Multi-Orifice  bulkheads,  Gas  bub- 

sl'turatio"6*  "  SUperSatUrati°".  N^ogen  super- 
Proposed  structural  and  operational  modifications 
to  dams  on  the  Snake  and  Columbia  Rivers  to 
minimize  the  effects  of  atmospheric  gas  supersatu- 
ration (nitrogen  supersaturation)  are  outlined 
Proposals  are  for  eliminating  or  modifying  spill- 
way flow,  modification  of  spillway-stilling  basin 
structures,  use  of  skeleton  bays,  development  of 
multi-orifice  bulkheads.  (Katz)  aeve,opment  of 
W77-05087 


ENGINEERING  WORKS-Fleld  8 
Hydraulics — Group  8B 

SEF»rGTnTAItEN  BY  CORPS  OF  EN- 
PROBLEMS,  T°  RES°LVE  NITROGEN 
Army    Engineer   Div.    North    Pacific,    Portland, 

W°77^0509f7  bibliographic  entrv  see  F'cW  5C. 


NOTES  FOR  MID-COLUMBIA  PUD'S  ANn 
WASHINGTON  DEPARTMENT^  EcSlog? 
MEETING  ON  REVISED  CONCEPTUAL  PLAN 

Mid-Columbia  Public  Utility  Districts,  Ephrate, 
W°77-05Oa3y  bibUographic  entrv  see  F>e|d  5C. 


8B.  Hydraulics 


£  JULY  1975  POLLUTION  SPORTS 

i  Univ.,  Santa' Barbara.  Marine  Science 

ry  bibliographic  entry  see  Field  5B 

4 


*»*£?*  OIL  POLLUTION  REPORTS 
ER  1975  -  JANUARY  1976, 

Univ.,  Santa  Barbara.  Marine  Science 

y  bibliographic  entry  see  Field  5B. 


L  AND  OIL  POLLUTION  REPORTS 

Y  1976  -  APRIL  1976, 

Univ.,  Santa  Barbara.  Marine  Science 

V  bibliographic  entry  see  Field  5B. 


PROPOSED  RESEARCH  AND  DEVELOPMENT 

I?°rmnM^FISCAL  YEARS  1973  SF5E 
AT    COLUMBIA    AND    SNAKE    RIVFR    pbo 

JECTS  FOR  NITROGEN  CONTROL 

Oregon  Fish  Commission,  Portland.    ' 

R.  N.  Thompson. 

July  18,  1972, 10  p.,  1  tab. 

Descriptors: /Columbia  River,  *Salmon,  Mortali- 
m'i.  ,te  ""^ligations,  Washington,  Oregon 
Idaho,  Juvenile  fish.  Fish  migration,  Fish 
passages,  Fish  behavior,  Spillways,  Hydraulic  tur- 
bines Engineering  structures,  Hydrauhc  engineer- 
ing, Dam,  Dam  sites,  Hydroelectric  power,  Satu- 
ration, Rainbow  trout,  *Supersaturation 
Identifiers:    *Snake   River,   Snake   River  Dams 

Steetl;0e8aed^oUuPterSatU^ati0,,•    ^^   defleCtors' 

A  proposed  research  and  development  program 
relating  to  control  of  nitrogen  supersaturation  at 
mam  stem  Columbia  and  Snake  River  dams  All 
control  devices  listed  in  the  proposal  for  construc- 
tion at  the  projects  should  be  tested  for  functional 
W77K9  ^  to  fUU  ^^  mstaUation  <Katz) 


DEVELOPMENT    AND    APPLICATION    nv    a 
™™   STORMWATER   MANAGEMENT 

Metcalf  and  Eddy,  Inc.,  Palo  Alto,  Calif 
W°77-04e7y  blbliographic  entrv  see  FieW  5D. 

FotESSSTn»L°F^THEMATICAL  MODELS 
MANAGSEME^T,  ^      C°™™»      ^WER 

Battelle  Pacific  Northwest  Labs.,  Richland 
Wasnington,  Water  and  Land  Resources  Dept  ' 
W77$Em      b,io8raphic  entrv  see  FieId  5D  ' 


SIMULATED  FIELD  STUDY  FOR  I/I  ANALY- 

8Uoa 

wnoSSa  bibli08raphic  entrv  see  Fiel<i  5D. 


PREDICTION        OF        VINYL        CHI  ORim. 
MONOMER   MIGRATION   FROM   SnC 

Goodrich    (B.    F.)    Research    and    Development 
Center,  Brecksville,  Ohio.  "c.opment 

^77-0*72(7  biblio8raphic  entrv  see  Field  5B. 


FLOOD  DAMAGE  MITIGATION 

Wr7P04727  bibUographic  entry  see  Field  6F. 


A    NOTE   ON    LONG    WAVES   IN    SHALI  nw 
CHANNELS  WITH  RUNNING  WATER 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 

W°7I7P04752y  bibUographic  entry  see  Field  2E. 


^ETEJFJECT  OF  VERTICAL  SAND  DRAINS 

KKKS RESISTANCE  OE  A 
•SSSSAZff Supp,v  Consu,tants- Rotter- 

WO77P0^77y  bibUo8raphic  entry  see  Field  8D. 


op ss°;StcoMpuTER  modeling 

California   Univ.,   Berkeley.   Dept   of  Civil   En- 
gineering. ™ 

w"1P04«©73'  b'bUo8raphic  entrv  see  Field  5B. 


ESTUAR^f  HURRICANE  TIDE  IN  CAPE  FEAR 

National    Meteorological    Center,     Washington, 


JSgSi 


: 
1 
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Field  8— ENGINEERING  WORKS 
Group  8B — Hydraulics 

For  primary  bibliographic  entry  see  Field  2L. 
W77-04898 

8C.  Hydraulic  Machinery 


WATERWHEEL  DRIVEN  ELECTRICAL 
GENERATOR, 

J.  J.  Brewer.  . 

U.S.  Patent  No.  3,984,698,  5  p,  7  fig,  5  ref ;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
951 ,  No  1 ,  p  373,  October  5, 1976. 


CONSIDERATIONS         FOR  ELECTRICAL 

DESIGN  IN  SEWAGE  LIFT  STATIONS, 

L.  M.  Applegate. 

Public    Works,    Vol.    107,    No.    12,    p    59-60, 

December,  1976.  2  fig. 

Descriptors:  'Pumps,  *Performance,  *Hydraulic 
machinery,  'Sewage  treatment,  Waste  water  treat- 
ment, 'Treatment  facilities,  Electrical  design, 
Electric  motors,  Capacitors,  Pumping  plants, 
California. 

Identifiers.  Oroville(Calif),  Variable  Frequency 
Drive. 

The  Oroville  (California)  Sewerage  Commission 
has  built  sewage  lift  stations  in  an  area  which  is 
several  feet  too  low  for  complete  gravity  collec- 
tion. The  pumps  raise  sewage  for  gravity  drainage 
to  a  much  larger  pump  station.  However,  the  flow 
is   such   that   the   problem    of   on-off   operation 
develops  when  pumps  operate  at  full  speed.  To 
sove  this  problem,  a  Variable  Frequency  Drive 
(VFD)  system  with  a  full-load  efficiency  of  about 
95%  was  implemented.  In  this  system,  60-hertz 
commercial  power  is  rectified  into  unidirectional 
current  which  produces  a  3-phase  group  of  single- 
phase  waves.  These  are  remade  into  alternating 
sequences  of  square  waves,  forming  a  3-phase 
square-wave  counterpart  of  3-phase  sine  waves. 
The  motors  operate  as  if  they  were  served  a  nor- 
mal sine-wave  input.  The  system  works  well  if  the 
original  alternating  current  source  is  not  affected 
by  left-overs  from  rectfication.  There  is  a  possible 
drawback  with  standby  generators.  If  they  have 
power  ratings  similar  to  the  motor  load  ratings, 
they  can  be  incompatible  with  the  load  if  the 
generator  voltage  regulator  is  sensitive  and  fast  in 
response  to  voltage  changes.  The  problem  can  be 
overcome.  This  was  the  problem  with  the  new  sta- 
tion. Capacitors  were  used  to  smooth  out  and  slow 
up  regulator  response.  The  modification  allowed 
the  generator  to  start  and  carry  perfectly  both  50- 
hp  motors  operating  through  VFD.  The  designed 
flexibility  of  the  pumps  created  a  necessity  for 
consideration  of  a  simpler  and  more  economical 
design  of  the  VFD  system.  (CoUins-FJRL) 
W77-04706 

SURF-TURBINE  GENERATING  SYSTEM, 

W.A.Sherrard. 

U  S  Patent  No.  3,983,404,  6  p,  2  fig,  5  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
950,  No  4,  p  1661 ,  September  28,  1976. 

Descriptors:  'Patents,  'Ocean  waves,  'Surf, 
Tides,  Tidal  effects,  Tidal  energy,  Electric  power 
production,  Tidal  powerplants,  Turbines. 

An  electrical  generator  is  powered  by  the  kinetic 
energy  in  ocean  waves  breaking  at  the  shore. 
Waves  are  directed  up  an  inclined  surface  through 
which  an  intake  port  is  placed  at  a  level  substan- 
tially below  the  average  wave  height  and  extending 
across  the  entire  length  of  the  generator.  Water 
enering  the  port  is  directed  to  drive  the  blades  of  a 
turbine  located  below  the  inclined  surface  but 
above  the  normal  water  level.  Water  overshooting 
the  port  is  collected  as  it  flows  back  down  the  sur- 
face by  a  second  port  which  similarly  feeds  the 
water  to  drive  the  turbine.  Water  overshooting  the 
top  of  the  inclined  surface  is  collected  in  a  flow- 
reversing  channel  and  directed  to  drive  the  tur- 
bine. The  system  is  mounted  on  wheels  which  are 
movable  on  rails  extending  from  the  ocean  floor 
onto  the  beach,  where  the  system  can  be  moved  to 
optimum  position  for  different  tidal  conditions. 
(Sinha-OEIS) 
W77 -04954 


Descriptors:  'Patents,  'water  utilization,  'Water 
wheels,   Engineering  structures,   Electric  power 
production,  Generators,  Hydroelectric  power. 
Identifiers:  Prime  movers. 

An  electrical  generator  system  includes  a 
waterwheel  apparatus  as  a  prime  mover.  The 
waterwheel  apparatus  has  pivoted  buckets 
mounted  in  circumferentially  spaced  relation 
around  a  central  hub  and  has  an  outer  rim  provided 
with  a  ting  gear  driving  a  pinion  gear  on  the  genera- 
tor shaft  for  obtaining  a  high  rotational  speed  in  a 
generator  from  a  relatively  slow  turmgn 
waterwheel.  The  waterwheel  buckets  each  fold 
outward  to  hold  a  maximum  quantity  of  water  as 
the  bucket  reaches  approximately  the  horizontal 
center  line  of  the  wheel  on  the  downward  moving 
side  of  the  wheel  while  each  bucket  empties  at  the 
vertical  center  line  of  the  wheel  as  the  bucket 
passes  the  bottom  side  and  thereafter  folds  inward 
as  the  bucket  moves  upward  and  over  the  top  of 
the  wheel.  (Sinha-OEIS) 
W77-04969 


8D.  Soil  Mechanics 


REPORT  TO  U.S.  DEPARTMENT  OF  THE  IN- 
TERIOR AND  STATE  OF  IDAHO,  ON  FAILURE 
OF  TETON  DAM. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S  Government  Printing  Office,  Washington,  D.  C. 
20402.  Price  $9.00.  Stock  No.  024-003-00110-4.  In- 
dependent Panel  to  Review  Cause  of  Teton  Dam 
Failure,  Wallace  L.  Chadwick  (ASCE),  Chairman, 
Idaho  Falls,  Idaho,  December  1976.  580  p,  7  ap- 
pend. 

Descriptors:  Dams,  'Dam  failure,  'Dam  design, 
Dam  foundations,  'Earth  dams,  'Foundation 
failure,  'Idaho,  'Soil  mechanics,  Soil  stability, 
Porosity,  'Pervious  soils,  Permeability,  Fracture 
permeability,  Grout  curtains,  Joints(Geologic), 
Igneous  rocks,  'Dam  construction,  Silts,  Reser- 
voir leakage,  Underseepage. 

Identifiers:  'Internal  erosion(Piping),  'Teton  Dam 
failure(Idaho),  'Sealed  rock  joints(Failure). 

Teton  Dam  and  its  reservoir  were  principal  fea- 
tures of  the  Teton  Basin  Project,  a  multipurpose 
project  embodying  flood  control,  power  genera- 
tion,  and   supplemental  irrigation   water  supply. 
The'dam  was  a  central-core  zoned  earthfill  struc- 
ture, with  a  height  of  305  ft  above  the  riverbed  and 
405  ft  above  the  lowest  point  in  the  foundation. 
Provisions   for   seepage   control  included   a  key 
trench  in  the  foundation  rock  above  El.  5100  and  a 
cutoff  trench  to  foundation  rock  below  that  eleva- 
tion.   A    grout    curtain    extended    below    these 
trenches.  Teton  Dam  failed  on  June  5,  1976,  when 
the  reservoir  was  at  El.  5301.7,  3.3  ft  below  the 
spillway  sill.  Although  downstream  warnings  are 
believed  to  have  been  timely,  deaths  of  14  persons 
and  property  damage  estimated  variously  from  400 
million  to  one  billion  dollars  have  been  attributed 
to  the  failure.  The  Panel  conducted  a  comprehen- 
sive  study   of  the   failure,   including   review   of 
planning,  design,  construction,  and  operation  of 
the  dam  and  reservoir.  Extensive  field  explora- 
tion laboratory  testing,  and  data  analysis  were  ac- 
complished. The  Panel  concluded  (1)  that  the  dam 
failed  by  internal  erosion  (piping)  of  the  core  of  the 
dam  deep  in  the  right  foundation  key  trench,  with 
the   eroded   soil    particles   finding   exits   through 
channels  in  and  along  the  interface  of  the  dam  with 
the  highly  pervious  abutment  rock  and  talus,  to 
points  at  the  right  groin  of  the  dam,  (2)  that  the  exit 
avenues   were    destroyed    and   removed   by    the 
outrush  of  reservoir  water,  (3)  that  openings  ex- 
isted through  inadequately  sealed  rock  joints,  and 


may  have  developed  through  cracks  in  tl 
zone  in  the  key  trench,  (4)  that,  odcc  starti 
ing  progressed  rapidly  through  the  main  t 
the  dam  and  quickly  led  to  complete  faili 
that  the  design  of  the  dam  did  not  adequaU 
into  account  the  foundation  conditions  i 
characteristics  of  the  soil  used  for  filling 
trench,  and  (6)  that  construction  activiti 
formed  to  the  actual  design  in  all  tig 
aspects  except  scheduling.  (Bur  Reclam) 
W77-04632 

THE  EFFECT  OF  VERTICAL  SAND  I 
ON  THE  HYDRAULIC  RESISTANCE 
SEMI-PERVIOUS  LAYER, 

International  Water  Supply  Consultant*, 

dam  (Netherlands). 

N.  A.  Amesz. 

Journal  of  Hydrology,  Vol  31,  No  3/4,  p 

December  1976.  7  fig,  1  tab,  7  ref. 

Descriptors:         'Piles(Foundations), 
•Consolidation,        'Clays,        Soil       me 
Aquicludes,  Pore  water,  Pore  pressure, 
water      movement.      Drainage,       Perm 
Hydraulic     properties,     Mathematical 
Equations,  Penetration. 
Identifiers:  'Sand  piles,  'Sand  walls. 

Sand  piles  are  frequently  used  for  soil-me 
purposes  in  order  to  accelerate  the  con* 
of  clay  layers.  However,  when  the  clay  Uy 
significant  function  in  the  hydrological  r 
an  area,  this  regime  wfll  be  permanently  d 
Especially  when  the  clay  layer  functk 
hydraulic  resistance  to  a  vertical  flow  of 
or  salt  groundwater  from  lower  aquifer! 
sistance  will  decrease,  thus  increasing  the 
As  a  first  approach  to  the  problem,  the  gri 
piles  is  replaced  by  a  row  of  sand  wall; 
paper,  the  two-dimensional  flow  of  groi 
towards  the  sand  wall  was  analyzed  in  thi 
One  way  was  a  rough  estimate,  while  the  < 
methods  were  more  accurate  because  tl 
based  on  complex  variable  techniques.  ( 
ISWS) 
W77-04877 

8E.  Rock  Mechanics  and 
Geology 


REPORT  TO  U.S.  DEPARTMENT  OF 
TERIOR  AND  STATE  OF  IDAHO,  ON  1 
OF  TETON  DAM. 

For  primary  bibliographic  entry  see  Field 
W77-04632 


8F.  Concrete 


EPOXY  MORTAR  AND  COATING  1 
NEW  LIFE  FOR  INVERT. 

Water  and  Sewage  Works,  Vol.  123,  No 
December,  1976. 

Descriptors:  'Conduits,  'Culverts,  ' 
control,  'Coatings,  'Concrete  coi 
Concrete  structures,  Reinforced  concrel 
tic  concrete,  Corrosion,  Chemical  d« 
Sewerage,  Construction  materials,  Calif 
Identifiers:  Epoxy  mortar,  Santa  Rosa(C 

A  14,000  square  foot  box  culvert  inve 
Santa  Rosa,  California,  uses  a  combii 
rock-hard  epoxy  mortar  and  an  erosio 
epoxy  coating  to  provide  long-term 
The  culvert  is  one  of  three  which  aid 
high  water  runoff.  It  is  constructed  of  a 
reinforced  concrete  slab  which  has  a 
wall  on  one  side  and  a  4-foot  wall  on  the 
During  the  past  12  years,  erosion  ha 
from  flooding,  abrasive  debris,  sulfat 
nins.  Overlays  of  portland  cement  c 
asphaltic   concrete   were   rejected   bei 
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not  ensure  corrosion  resistance.  The  epoxy 
;  is  designed  to  protect  portland  cement 
te  from  moisture,  abrasion,  wear  and  many 
ive  chemicals.  No  signs  of  wear  were  found 
)  months  of  use.  (Collins-FIRL) 
1667  ' 


LINE        USES 


Materials 


!       MAIN        SEWER 
THYLENE  PIPE. 

ind  Wastes  Engineering,  Vol.  13   No  12  n 
ember,  1976.  '  y 

tors:  »Waste  water  treatment,  "Sewage 
nt,  'Sewers,  "Pipelines,  "Plastic  pipes 
je,  Treatment  faculties,  Installation,  Loui- 

:rs:  •Polyethylene  pipe,  Ruston(La). 

illation  of  a  16,640  ft,  14-in.  polyethylene 
wee  mam  was  installed  in  Ruston  Loui- 
connected  a  treatment  plant,  being  phased 
i  a  new  one  across  town.  This  is  part  of  the 
three  stages  in  the  rehabilitation  of  the 
»ty  s  waste  treatment  program.  The  high 
polyethylene  pipe,  under  pressure  up  to 
was  chosen  because  it  can  withstand  the 
i  stresses  resulting  from  three  passes 
flroad  tracks.  Variable  speed  pumps  will 
:  shock  waves  when  line  pressure  is  in- 
>r  decreased.  Economy  and  safety  of  con- 
was  improved  since  hydraulic  backf  illine 
:s  eliminated  the  need  for  men  in  the 
Iter  pipe  laying.  (Collins-FIRL) 


ND  PIPE  MEANS  PRODUCTION  EFFI- 


ers. 

I  Clay  Record,  p  17-18,  November,  1976. 

ni:  "Clay  pipes,  "Efficiencies 
annections),  "Shales,  "Clays,  Curves 
ubber,  Bronze,  Stainless  steel,  Plastics.  ' 

atoges  of  manufacturing  plain  end  pipe 
forming  is  faster  and  easier,  dryer  and 

is  reduced,  jointing  is  simplified  and 
s  streamlined  by  permitting  more  com- 
iging.  The  pipe  is  manufactured  from  a 
Dn  of  shale  and  fireclay.  It  is  formed  by 

and  a  special  press  manufactures 
bows  and  traps.  Branching  is  accom- 
inually.  After  forming,  the  pipe  is  dried 
ir  for  16  hr  to  7  days.  After  drying,  the 
M.  lwo  types  of  jointing  systems  are 
am  end  coupling  made  from  rubber  sil- 
e,  stainless  steel,  and  plastic  is  available 
sues.  Another  coupling,  used  with  auto- 
pment  consists  of  a  urethane  ring  cast 
0  of  the  pipe  and  coupled  together  with 
nyder-FIRL) 


SCIENTIFIC  AND  TECHNICAL  INFORMATION-Field  10 
Secondary  Publication  And  Distribution-Group  IOC 
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iXesThTh  ??  ^  Jet"VaC-  The  p™edure  »" 
Io„k  ii  tojh  velocity  jet  nozzle  fed  throueh  a 

wate^il  a2^miSt  ? ??  SCWer  "Tough^b? 
water  at  2000  psi.  Sohds  are  flushed  back  and 
removed  by  the  intake  tube  of  the  trader  system 
Liquids  and  solids  are  simultaneously  removed 
and  sohds  are  separated  while  the  liquid  reTns 

sewer  line  downstream.  Economic  advanatgaes 
nmLnt  hbCeK  d°cumented,  but  time  involved  ror 
C Cp  h?j  been  reduced  from  a  matter  of  days  to 
»D0  feetof  8?  \m«lcat*d  a  «>«»i"8  capacity  for 
^Tuse  of  10m  .d,ainetfr  Pipe  °f  IJ  tours  with 
the  use  of  1000  gallons  of  water.  This  equipment 
can  operate  at  temperatures  as  low  as  minus  40  F 
The  vacuum  trailer  system  can  operate  all  dav 
without  the  necessity  of  dumping  the  sludge  from 
the  sealed  tank.  Maintenance  and  cleaning  fs  a  sT 
pie  operation,  the  Jet-Vac  can  also  be  left™ 
remove  hqu.ds  and  solids  as  the  Sewer  Jet  moves 
W    one3",0111"  ^S  There  m  vari°us  Cruris 

(SdSSSl)  safety  and  noise  suppressi°° 
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L*0.1^-8'  tInitial  costs'  *cities, 
ma.  Efficiencies,  Sewers,  Sewage  ef- 
Sgmg. 

Monroe(NC),  Sewer  Jet,  Jet- Vac. 

Monroe,  North  Carolina,  has  tested  a 
Jeaning  system.  The  power  operated 
r  Jet  and  Jet- Vac,  provide  low  initial 
etter  versatility  and  efficiency  than 
sewer  cleaners  previously  used.  One 
»  mat  sohds  can  be  removed  from 
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U.S.  Patent  No.  3,984,302,  7  p,  6  fig,  5  ref  Official 
Gazette  of  ^United  States  Patent  Office    Vol 
951 ,  No  1 ,  p  253,  October  5,  1976. 

^OE&SSF.  *Pate„nts>    *Demineralization,    "Sea 

FouHn„Tat^  P0?Uti01  C°ntro1'  *Chlorination, 
Fouhng,  Aquatic  algae,  Aquatic  plants,  Corrosion 
Damages,  Cooling  water,  Industrial  use. 

The  invention  relates  to  methods  and  apparatus 

tl  we„C°ntr0i  °f  marine  fouling  in  systems  using 
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heat  exchangers  which  use  sea  water  coolants  and 
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chlonnation  produced  by  electrolyzing  the  sea 
water  in  situ  within  the  heat  exchanger  itself  and 
particularly  at  the  inlet  end  of  each  of  the  tubes 
Chlorine  gas  is  then  released  at  the  inlet  end  of  the 
tubes  and  is  carried  by  the  sea  water  through  the 
tubes  as  the  sea  water  flows  through.  Along  the 
way  the  chlorine  will  combine  withe  the  water  to 
form  hypochlorite  ions  or  hypochlorous  acid  The 

™°.HP,enpheraLSUrfaces  of  ^  tubes  are  then 
exposed  to  the  chlorine  products  and  protected 
against  foulding  by  marine  life  which  is  present  in 
the  sea  water.  (Sinha-OEIS) 
W77-04956 
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HEAD  ANALYSIS,  SUMMARY  REPORT 

Biological  Services,  Inc.,  Portland  Oreg    ' 
W°7r7P05077y  bibU°8raphic  entrV  see  Field  05C. 
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hp^°dRAJED  BULKHEADS  AND  OF  STEEL- 
HEAD  PASSING  THROUGH  SPILLWAYS  WITH 
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WV-Ottl?  bibUographic  entrv  see  Field  05C. 
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AN     EVALUATION     OF    TITLE     HI     WATER 
RESOURCES  PLANNING  GRANTS  IN  STATES 

ReTea^ch.  "    TUCS°n-    InSt     °f   Go™™™"t 

W^O^oT  bibUographic  entrv  see  Field  06E. 


GEOLOGICAL  SURVEY  RESEARCH  1975 

Geological  Survey,  Reston  Va 

W77P-M97?  bibU°8raphic  entrv  see  Field  06B. 
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TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 

™fLS™^^V^DWATER:  a  review  of 
the  significant  literature 

ginSg3   UniV-'    BCrkeIey-   Dept'of  Civu   E»- 
W°7,7P046aP'  bibUographk  entrv  see  Field  05B. 
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Computation    of    Solar    Radiation    From    Sky 
Cover, 

W77-04772  2B 

NAVAL  COASTAL  SYSTEMS  LAB.,  PANAMA 
CITY,  FLA. 

Virus  Elimination  in  Water  and  Wastewater, 
W77-04648  '  5D 

NEBRASKA  UNIV.,  LINCOLN.  DEPT.  OF 
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No-Till  in  the  Great  Plains:  Improve  Production 
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NEVADA  UNIV.,  RENO.  CENTER  FOR  WATER 
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Quantitative  Evaluation  of  a  Method  for  Esti- 
mating   Recharge    to    the    Desert    Basins    of 
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NEVADA  UNIV.,  RENO.  DESERT  RESEARCH 
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Equilibrium  Statistical  Mechanical  Calculation 
of    the    Molecular    Diffusion    Coefficient    for 
Isotopic  Impurities  in  Liquid  Water 
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NEW  HAMPSHIRE  UNIV.,  DURHAM.  DEPT. 
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W77-04891  5B 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS 
(ARMY),  WASHINGTON,  D.  C. 
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Coliform  Bacteria, 

W77-04709  5D 

OREGON  FISH  COMMISSION,  PORTLAND. 

Proposed  Research  and  Development  Program 
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PURDUE  UNIV.,  LAFAYETTE,  LND.  DEPT.  OF 
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Estuarial  Models, 
W77-05015 

RHODE  ISLAND  UNIV.,  KINGSTON.  DEPT.( 
CHEMISTRY. 
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EXPERIMENT  STATION,  TEMPE,  ARIZ. 
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W77-04791 


3F 
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ENGINEERING. 
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mv  ,  Lafayette,  Ind.  School  of  Civil  En- 

:.andj.  W.  Delleur. 

■sources  Research,  Vol.  12,  No.  5,  p  1029- 

tober  1976.  5  fig,  1  tab,  37  ref.  OWRT  B- 

lo). 

>r>M    .*Rainfa»runoff        relationships, 
Model    studies,    Watersheds(Basins), 


Storm  runoff,  Streams,  Precipita- 

tion(Atmosphenc),  Precipitation  excess 

Stochastic  processes,  Watershed  management' 
Travel  time,  Synthetic  hydrology. 
Identifiers:  *Watershed  stream  network 
Stochastic  systems,  Deterministic  systems  First- 
order  streams.  Synthesized  streamflow,  Basin  out- 
let, St.  Venant  equations. 

A  model  of  the  dynamic  contributing  area  during  a 
storm  was  formulated  in  terms  of  the  history  of 
precipitation  in  excess  of  B  horizon  permeability. 
The  spatial  dynamic  contributing  area  along  the 
main  stream  was  obtained  under  the  following  as- 
sumptions: the  velocity  of  flow  along  the  stream 
network  was  uniform,  the  drainage  density  was  a 
constant  within  a  given  watershed,  and  the  first- 
order  streams  were  uniformly  distributed  in  the 
basin.  The  runoff  from  the  dynamic  contributing 
area  was  then  routed  through  the  synthesized 
stream  network  to  obtain  the  direct  runoff  at  the 
basin  outlet  by  making  use  of  a  method  based  on 
the  linearized  St.  Venant  equations.  The  model 
was  tested  in  several  watersheds  in  the  central 
United  States.  (Roberts-ISWS) 
W77-05178 


AN  EVALUATION  OF  THE  PRACTICALITY 
AND  COMPLEXITY  OF  SOME  RAINFALL  AND 
RUNOFF  TIME  SERIES  MODELS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  of  Civil 

Engineering. 

J.  W.  Delleur,  P.  C.  Tao,  and  M.  L.  Kavvas. 

Water  Resources  Research,  Vol.  12,  No.  5,  p  953- 

970,  October  1976.  9  fig,  6  tab,  41  ref.  OWRT  B- 

036-INDO3). 

Descriptors:  *Runoff,  'Rainfall,  *Time  series 
analysis,  'Model  studies,  Precipita- 

tion(Atmospheric),  Seasonal,  Monthly,  Flow, 
Analytical  techniques,  Mathematical  models, 
Statistics,  Forecasting,  Meteorology,  Hydrology. 

The  fundamental  issue  of  what  level  of  complexity 
is  needed  in  stochastic  models  for  generating  or 
forecasting  hydrologic  events  was  studied  by  com- 
paring the  properties  of  autoregressive,  moving 
average,  and  mixed  models  of  increasing  complex- 
ity for  annual,  monthly,  weekly,  and  daily  series. 
Several    methods    of    removing    seasonal    non- 
homogeneity  of  monthly  series  were  compared, 
and  the  seasonality  of  monthly  model  coefficients 
was  investigated.  For  small  time  increments,  a  har- 
monic analysis  of  the  coefficients  is  necessary  to 
limit  the  number  of  parameters.  The  relative  good- 
ness of  fit  of  several  models  of  monthly  and  daily 
series  were  determined  by  diagnostic  checks  ap- 
plied to  the  residuals,  and  their  probability  dis- 
tributions were  investigated.  The  issue  of  long- 
range      versus      short-range      dependence      was 
analyzed  by  comparing  the  statistics  describing  the 
span  of  dependence  of  several  time  series  models. 
The  need  for  compatible  models  for  different  time 
resolutions  was  discussed.  The  merits  of  the  disag- 
gregation model  and  its  level  of  complexity  were 
discussed    and    compared    with    those    of    other 
models.  (Sims-ISWS) 
W77-05179 


A    POINT   STOCHASTIC    MODEL   FOR   CON- 
TINENTAL DROUGHTS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2B 
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VARIATION    OF    LINK    MAGNITUDE    WITH 
MAP  SCALE, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  7C 
W77-05338 


RAINFALL  NETWORK  DESIGN  FOR  RUNOFF 
PREDICTION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2B 

W77-05341 


CRITICAL    DURATION    OF    RAINFALL    FOR 
FLOOD  ESTIMATION, 

Darling    Downs    Inst,    of    Advanced    Education, 

Toowoomba  (Australia). 

For  primary  bibliographic  entry  see  Field  2B 

W77-05342 


NUMERICAL  TIDAL  MODEL  OF  CHES- 
APEAKE BAY, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Princeton,  N.  J.  Geophysical  Fluid  Dynamics 
Lab. 

For  primary  bibliographic  entry  see  Field  2L 
W77-05356 


A  STOCHASTIC  SNOW  MODEL, 

Arizona    Univ.,    Tucson.    Dept.    of    Watershed 

Management. 

For  primary  bibliographic  entry  see  Field  2C 
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ESTIMATION  OF  AREAL  AVERAGE 
PRECIPITATION  USING  DIFFERENT  NET- 
WORK DENSITIES  AND  AVERAGING 
TECHNIQUES, 

Delaware     Univ.,     Newark.     Water     Resources 

Center. 

J.  R.  Mather. 

Available  from  the  National  Technical  Infoima- 

tion  Service,  Springfield,  VA  22161  as  PB-264  243, 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche' 

Completion  Report,  December  1975.  105  p,  7  fig 

24  tab,  21  ref,  2  append.  OWRT  A-029-DEL(l). 

Descriptors:   *Precipitation(Atmospheric),   Areal, 

Hydrologic       budget,       "Computer       programs, 

'Estimating,    Average,    *New   Jersey,    Monthly, 

Mapping. 

Identifiers:  'Computer  mapping  programs,  'Areal 

average  precipitation. 

A  three-year  record  of  monthly  precipitation  from 
a   10-station  National  Weather  Service  network, 
from      a      27-station      network      operated      by 
Thornthwaite  Associates,  and  from  the  combined 
37-station  network  located  in  a  two-county  area  in 
southern  New  Jersey  was  used  to  evaluate  alterna- 
tive network  densities  for  estimating  precipitation 
for  water  resources  purposes;  evaluate  several  dif- 
ferent    methods     of     estimating    areal     average 
precipitation  over  a  region;  and  determine  the  re- 
liability of  estimated  patterns  of  precipitation  as 
network   density   changes.   Only   very   small  dif- 
ferences  in  monthly  areal  average   precipitation 
were     found     using    three    different    estimating 
techniques-arithmetic  averaging  of  station  values, 
weighting  of  point  observations  by  construction  of 
Thiessen  polygons,  and  by  evaluation  of  isohyetal 
patterns  drawn  by  a  SYMAP  computer  program. 
Similarly,   while   marked  differences  in   monthly 
precipitation  patterns  occurred  with  the  different 
network  densities  across  the  relatively  flat  coastal 
plains  study  area,  there  were  actually  only  very 
small  differences   in  areal  average  precipitation. 
Use    of    the    monthly    values    of    areal    average 
precipitation  obtained  from  all  combinations  of 
averaging  techniques  and  network  densities  in  a 
water  budget  methodology  provided  nine  different 
values  of  monthly  computed  runoff  that  correlated 
highly  and  equally  well  with  measured  values  ob- 
tained from  gaged  basins  in  the  area 
W77-05109 
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A  DATA  INTEGRATION  STUDY  OF  LAKE  ON- 
RARIA  FOR  THE  EPISODE  JULY  19  -  AUGUST 
2,  1972,  PART  I,  _  _    .      .     .     , 

Northwestern  Univ.,  Evanston,  111.  Technological 

Inst. 

For  primary  bibliographic  entry  see  Field  2H. 
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A  DATA  INTEGRATION  STUDY  OF  LAKE  ON- 
TARIO FOR  THE  EPISODE  JULY  19  -  AUGUST 
2,  1972.  PART  II,  ,       ,      •     , 

Northwestern  Univ.,  Evanston,  111.  Technological 

Inst. 

For  primary  bibliographic  entry  see  Field  2H. 
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RADAR-GAGE     PRECIPITATION     MEASURE- 
MENTS DURING  THE  IFYGL, 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford, Conn. 

For  primary  bibliographic  entry  see  Field  2H. 
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For  primary  bibliographic  entry  see  Field  2K. 
W77-05152 

COMPARATIVE     CLIMATIC     ANALYSIS     OF 

LOWER    MISSISSIPPI    RIVER    FLOODS:    1927, 

1973,  AND  1975, 

Louisiana   State   Univ.,   Baton   Rouge.   Dept.   of 

Geography  and  Anthropology. 

For  primary  bibliographic  entry  see  Field  2E. 

W77-05158 


AEROSOL    IN    THE    GATE    AREA    AND    ITS 
RADIATIVE  PROPERTIES, 

Leningrad  State  Univ.  (USSR).  Dept.  of  At- 
mospheric Physics. 

For  primary  bibliographic  entry  see  Field  2K. 
W77-05131 

BARATARIA  BASIN:  HYDROLOGIC  AND  CLI- 
MATOLOGIC  PROCESSES, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 
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DETERMINATION  OF  STORM  VELOCITIES 
AS  AN  AID  TO  THE  QUALITY  CONTROL  OF 
RECORDING  RAINGAUGE  DATA, 

Birmingham  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

W.  N.  A.  Hindi,  and  P.  S.  Kelway. 
Journal  of  Hydrology,  Vol.  32,  No.  1/2,  p  1 15-137, 
January  1977.  13  fig,  4  tab,  6  ref . 

Descriptors:  'Storm  structure,  *Rain  gages, 
♦Model  studies,  Quality  control,  Storms,  Rainfall, 
Precipitation(Atmospheric),  Hyetographs, 

Precipitation  gages,  Fronts(Atmosphenc),  Storm 
water,  Time  lag. 

Identifiers:  'Storm  velocity,  Vetting,  Frontal 
systems,  Isochrones. 

A  technique  for  studying  data  from  recording  rain 
gauges  was  described.  The  method  determines  a 
storm  velocity  and  checks  the  speed  of  storm  fea- 
tures passing  recording  stations  against  the  speed 
measured  directly  from  hyetographs.  Optimization 
facilities  by  which  machine  processing  time  can  be 
significantly  reduced  were  discussed.  Recording 
rain  gauges  suffer  from  timing  errors  which  can 
seriously  affect  the  reliability  of  analyses  which 
rely  on  short-time  data.  The  pro  rata  technique  of 
adjustment  based  on  the  check-gauge  totals  is  un- 
satisfactory. The  system  of  studying  timing  errors 
produces  a  list  of  error  levels  for  relevant  station 
records,  which  indicate  the  degree  of  departure  of 
local  event  velocity  estimates  from  the  general 
estimate  of  storm  velocity.  The  list  can  be  used  as 
a  guide  to  rejection,  amendment,  or  acceptance  of 
data  but  it  is  not  mandatory.  The  routine  also 
produces  estimates  of  storm  velocity  for  com- 
parison with  wind  velocities  at  various  atmospher- 
ic levels.  By  subdividing  the  data  set,  local  varia- 
tions of  velocity  can  be  deduced.  (Roberts-ISWS) 
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Chapel  Hill.  Dept.  of  Geology. 


NITROGEN  CONTENT  AND  ACIDITY  OF  RAIN 
ON  THE  GEORGIA  COAST, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  5A. 
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EVIDENCE  FOR  NONSTATIONARITY  AS  A 
PHYSICAL  EXPLANATION  OF  THE  HURST 
PHENOMENON, 

Johns  Hopkins  Univ.,   Baltimore,  Md.  Dept.  of 

Geography  and  Environmental  Engineering. 

K.W.Potter. 

Water  Resources  Research,  Vol.  12,  No.  5,  p  1047- 
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Identifiers:  'Hurst  phenomenon,  'Fractional 
Brownian  motion,  *Nonstationarity,  Climatic 
regimes,  Intransitivity. 

Two  radically  different  explanations,  or  models, 
of  the  Hurst  phenomenon  were  contrasted:  one 
explanation  attributes  the  phenomenon  to  infinite 
memory  in  hydrologic  processes;  the  other  ex- 
planation suggests  shifts  in  the  central  tendency  of 
hydrologic  processes.  Both  models  preserve  the 
Hurst  coefficient,  but  additional  empirical 
evidence  was  introduced  to  offer  a  possible  physi- 
cal framework  in  terms  of  nonstationarity  for  ex- 
plaining the  phenomenon.  Long  precipitation  data 
from  6  gauge  stations  were  used  to  detect  the  non- 
stationarity of  the  precipitation.  All  6  records 
evidence  a  sharp  decrease  in  precipitation  at  the 
end  of  the  last  century.  There  is  return  to  higher 
rainfall  after  1940.  The  Hurst  coefficients  calcu- 
lated from  the  segmented  and  whole  records  in- 
dicate that  the  Hurst  behavior  of  the  whole 
records  is  due  to  few  abrupt  shifts  in  mean.  A 
possible  explanation  of  nonstationarity  of  the 
mean  is  due  to  'almost  intransitivity'  concept,  ac- 
cording to  which  the  nonlinearity  of  the  at- 
mosphere-ocean-earth system  may  result  in  a 
number  of  distinct  regimes  such  that  the  general 
circulation  tends  to  persist  in  a  given  regime  until 
by  chance  it  acquires  a  state  which  allows  it  to 
pass  into  another  regime.  (Singh-ISWS) 
W77-05165 

AN  EVALUATION  OF  THE  PRACTICALITY 
AND  COMPLEXITY  OF  SOME  RAINFALL  AND 
RUNOFF  TIME  SERIES  MODELS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2 A. 
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Hydrological  Sciences  Bulletin,  Vol  21,  1 
407-417,  September  1976.  2  fig,  1  tab,  7  ref 
B-036-INDO2) 

Descriptors:  'Stochastic  processes,  *D 
•Great  Lakes,  'Central  U.S.,  'Model 
Thunderstorms,  Rainfall,  Per* 

Fronts(Atmosphenc),  Meteorological  data 
bility,  Equations,  Mathematical  studies. 
Identifiers:      'Stochastic     model,      *Coi 
droughts,    Rainfall   occurrences,    Meteo 
characteristics.  Drought  lengths 

A  two-level  point  stochastic  model  was 

represent  the  daily  rainfall  occurrences  in 

western   United   States.   The   primary  k 

responded  to  the  generating  mechanisn 

rainfall    occurrences    such    as    fronts    ai 

derstorm     clouds.     The     secondary     le 

responded  to  the  actual  rainfall  occurren 

persistence  of  the  rainfall  occurrences  \ 

cally  due  to  the  persistence  of  the  rainfall 

ing  mechanisms.  The  persistence  of  tl 

rainfalls  was  explained  in  terms  of  their  c 

around  the  rainfall  generating  mechanist 

on  these  physical  facts,  a  point  stochast 

model  of  the  Neyman-Scott  type  was  coi 

for   the   rainfall   occurrences   around  tl 

Lakes  region  of  the  North  American  c, 

This  two-level  point  stochastic  model  uti 

meteorological     characteristics    of    the, 

generating  mechanisms  for  the  simulate 

probabilities  of  dry  and  wet  sequences.  T 

bilities  of  drought  lengths  and  the  return 

rainfalls   were   derived   from   the   Neyr 

cluster  model  for  practical  drought  com] 

It   was    shown   that   the   model   could  ' 

preserve    the    marginal    probability    of 

lengths  in  the  central  North  American  c 

(Roberts-ISWS) 

W77-05183 


DERIVATION     OF    EQUATIONS    FOR     RAIN- 
FALL INFILTRATION, 

Colorado  State   Univ.,  Fort  Collins.   Engineering 

Research  Center. 

For  primary  bibliographic  entry  see  Field  2U. 
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A    POINT    STOCHASTIC    MODEL    FOR    CON- 
TINENTAL DROUGHTS,  ,„..,„ 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 
M.  L.  Kavvas,  and  J.  W.  Delleur. 


NETWORK   DESIGN   FOR   THE   ESTI 
OF  AREAL  MEAN  OF  RAINFALL  EVE 

Massachusetts  Inst,  of  Tech.,  Cambridge 

Civil  Engineering. 

R.  L.  Bras,  and  I.  Rodriguez-Iturbe. 

Water  Resources  Research,  Vol.  12,  No. 

1195,  December  1976.  11  fig,  6  tab,  17  re 

C-4118(No.9021)(14). 

Descriptors:  'Design,  'Rainfall,  '1 
'Estimating,  'Optimization,  Areal,  Pre 
Methodology,  Sampling,  Costs, 
processes,  Hydrology,  Equations,  Comi 
gorithms,  Linear  programming,  Decisio 
Systems  analysis,  Mathematical  models. 
Identifiers:  Cost  minimization,  Accuracy 

Presented  is  an  efficient  network  design 
which  is  feasible  technically  and  eco 
The  procedure  combines  accuracy  (accc 
the  process  and  instrument  uncertainty- 
considerations  in  a  way  flexible  enough 
characteristics  and  constraints  particu 
problem  at  hand  and  to  the  interestec 
This  work  recognizes  rainfall  as  a  ir 
sional  stochastic  process.  By  using  the 
of  such  processing  and  of  multivariate 
theory,  the  procedure  (optimization)  fo 
an  accurate,  least-cost  network  to  obtai 
mean  precipitation  of  an  event  over  a  fi 
developed.  Data  collection  is  viewed  as 
tion  problem.  The  methodology  allows 
tion  of  the  following  aspects  of  network 
spatial  uncertainty  and  correlation  of 
errors  in  measurement  techniques  anc 
relation;  and  3)  nonhomogeneour  sairn 
Optimal  networks  are  given  in  terms  of 
of  location  of  stations  together  with  tl 
cost  and  mean  square  error  of  rainfall 
(Bell-Cornell) 
W77-05194 

WORKSHOP  FOR  AN   ASSESSMEN' 
PRESENT       AND       POTENTIAL      » 


THER     MODIFICATION     IN     AGRICUL- 
IL  PRODUCTION, 

■ado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
hene Science. 

rimary  bibliographic  entry  see  Field  3B 
(15310 


FALL  NETWORK  DESIGN  FOR  RUNOFF 
(ICTION, 

icbusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Engineering. 

Bras,  and  I.  Rodriguez-Iturbe. 

•Resources  Research,  Vol.  12,  No.  6,  p  1197- 

Decemher  1976.  5  fig,  3  tab,  17  ref. 

iptors:    'Rainfall,     'Stochastic    processes, 
forks,  'Runoff  forecasting.  Equations,  Ru- 
Kinetics,   Basins,   Rainfall-runoff  relation- 
Flood     forecasting,      Discharge(Water), 

I  studies. 

fiers:  'Rainfall  network,  'Stochastic  model, 
ill  generator.  Runoff  model,  Kinematic 
equations,  Mean  square  error,  Rain-sam- 
tations.  Rainfall-runoff  model. 

Itivariate,  state-space  stochastic  model  of 

II  based  on  a  multi-dimensional  rainfall 
itor  suggested  by  Bras  and  Rodriguez-Iturbe 
sed,  together  with  a  runoff  model,  to  study 
curacy  of  discharge  prediction  as  a  function 
i   rainfall-sampling    network.    The    runoff 

used  was  a  spatially  distributed  simulation 
on  a  finite  difference  solution  of  the  kine- 
wave  equations.  Discharge  prediction  accu- 
t  any  point  in  a  basin  could  be  obtained  in 
of  the  mean  square  error  as  a  function  of  the 
:r  of  rain-sampling  stations,  their  location, 
e  errors  in  sampling  devices.  The  solution 
so  a  function  of  the  physics  of  the  basin  at 
which  was  incorporated  in  the  rainfall-ru- 
lodel.  The  mean  square  error  of  discharge 
tion  was  obtained  by  using  linear  estimation 
for  dynamic  systems.  Particularly,  the 
iue  used  was  the  Kalman-Buch  filter,  which 
ted  filtering  and  extrapolation  of  noisy  and 
Mete  observations.  (Roberts-ISWS) 
5341 


CAL  DURATION  OF  RAINFALL  FOR 
0  ESTIMATION, 

!  Downs    Inst,    of    Advanced    Education 
omba  (Australia). 
Meynink,  and  I.  Cordery. 
Resources  Research,  Vol.  12,  No.  6  p  1209- 
lecember  1976.  8  fig,  3  tab,  17  ref. 

itors:      'Flood     forecasting,      'Australia, 
ill.  Flood  data,  Design  storm,  Unit  hydro- 
Storms,  Watersheds(Basins),  Surface  ru- 
esign  flood. 

ers:  'Flood  estimation,  'Critical  storm  du- 
Duration  of  rainfall,  Storm  characteristics 
nonless  unit  hydrograph. 

nethods  of  estimating  design  floods  from 
data  involve  a  trial  and  error  procedure  to 
ne  the  duration  of  the  design  rainfall.  An 
^expression    for    estimating    the    ap- 

:  duration  for  use  with  a  particular  unit 
aph  was  derived.  This  analytical  expres- 
rmitted  the  effects  of  other  parameters  sig- 

lo  the  estimation  of  the  design  flood,  such 
renTkt0rm  cnaracterist'cs,  to  be  evaluated 

c-  The  analytical  approach  had  considera- 
'»'My  in  that  the  mathematical  expression 

ie  hydrograph  and  rainfall  characteristics 

:1  the  independent  adjustment  of  one  of 

1  characteristics.  This  was  particularly 

geous  where  some  form  of  dimensionless 

"ograph  was  available  for  flood  estima- 

leant  that  storm  characteristics  may  be 
ram  watershed  to  watershed  without  any 

Being  required  in  the  expression  for  the 
"ograph.  A  'flexible'  dimensionless  unit 
aph  was  also  developed.  (Roberts-ISWS) 


PEAK  DISCHARGE  FREQUENCY  FROM  RAIN- 
FALL INFORMATION, 

Colorado  Univ.  Denver.  Dept.  of  Civil  Engineer- 
ing. 

W.  C.  Hughes. 

Journal   of   the    Hydraulics   Division,    American 
Society  of  Civil  Engineers,  Vol.  103,  No    HY1 
Proceedings  Paper  12666,  p  39-50,  January  1977  5 
fig,  6  tab,  6  ref,  2  append. 

Descriptors:  'Peak  discharge,  'Depth-area-dura- 
tion analysis,  'Hyetographs,  'Statistical  methods 
Antecedent  precipitation,  Hydrology,  Agricul- 
tural watersheds,  Flood  forecasting,  Runoff,  Rain- 
fall-runoff relationships. 

Identifiers:      'Joint     probabilities,      Exceedence 
probability. 

A  method  was  formulted  for  deriving  a  peak 
discharge  frequency  curve  using  regional  rainfall 
frequencies  and  historical  rainfall  information. 
The  method  provided  a  means  of  obtaining  a 
design  discharge  with  a  desired  design  frequency 
for  small  drainage  basins  where  no  streamflow 
data  are  available.  The  variables  used  in  the 
method  were  rainfall  volume,  rainfall  duration  the 
temporal  distribution  of  the  rainfall  and  antecen- 
dent  rainfall  where  the  latter  is  used  as  a  basin  loss 
coefficient.  The  method  formulated  the  ex- 
ceedence probability  of  a  given  peak  discharge  in 
terms  of  a  finite  number  of  mutuaUy  exclusive 
joint  probabilities  where  each  joint  probability 
represents  the  simultaneous  occurrence  of  given 
values  of  the  variables  normally  used  in  synthetic 
hydrograph  procedures.  The  methodology  was 
tested  on  an  agricultural  watershed,  and  the  results 
were  compared  with  the  historical  data.  (Singh- 
ISWS) 
W77-05359 


CLIMATOLOGICAL  AND  PHOTOGRAMMET- 
RIC  SPECULATIONS  ON  MASS-BALANCE 
CHANGES  OF  MCCALL  GLACIER,  BROOKS 
RANGE,  ALASKA, 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Sur- 
veying Engineering. 

For  primary  bibliographic  entry  see  Field  2C 
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COMPUTING  DERIVATIVES  FROM  EQUALLY 
SPACED  DATA, 

Bell  Telephone  Labs.,  Inc.,  Holmdel,  N.  J. 

C.  L.  Ruthroff ,  and  W.  F.  Bodtmann. 

Journal  of  Applied  Meteorology,  Vol.  1 5,  No  11   p 

1152-1159,  November  1976.  11  fig,  5  ref. 

Descriptors:  'Analytical  techniques,  'Data 
processing,  'Meteorological  data,  Rainfall,  Rain 
gages,  Fourier  analysis.  Mathematics,  Equations, 
Frequency  analysis,  Statistics. 
Identifiers:  'Analytical  errors,  Error  analysis, 
Equally  spaced  data. 

The  evaluation  of  derivatives  from  equally  numer- 
ical data  can  lead  to  very  inexact  results.  This 
problem  arises,  for  example,  in  the  measurement 
of  1  min  rainfall  rates  from  U.S.  Weather  Service 
rain  gauge  records  for  use  in  estimating  rain  at- 
tenuation distributions.  In  the  method  of  computa- 
tion of  derivatives  described  here,  the  data  were 
detrended  and  transformed  into  the  frequency 
domain  by  a  finite  Fourier  series.  In  the  frequency 
domain,  most  of  the  noise  can  be  identified  and 
removed  by  suitable  filtering,  and  the  derivative 
computed  from  the  inverse  transform  of  the  fil- 
tered spectrum.  The  accuracy  of  the  resulting 
derivative  was  expressed  as  a  signal-to-noise  ratio. 
Computation  of  rain  rate  as  the  derivative  of  the 
trace  on  a  weighing  rain  gauge  chart  was  included 
as  a  practical  application  of  this  method.  (Sims- 
ISWS) 
W77-05437 


THE  MEASUREMENT  OF  1  MIN  RAIN  RATES 
FROM  WEIGHING  RAINGAGE  RECORDINGS 

Bell  Telephone  Labs.,  Inc.,  Holmdel,  N.J. 


WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost — Group  2C 


W.  F.  Bodtmann,  and  C.  L.  Ruthroff. 

Journal  of  Applied  Meteorology,  Vol.  15  No  11   p 

1 160-1 166,  November  1976.  9  fig,  9  ref. 

Descriptors:  *Precipitation(Atmospheric), 

'Rainfall  intensity,  'Frequency  curves,  'Data 
processing,  Rain  gages,  Meteorological  data, 
Frequency  analysis,  Measurement,  Meteorology, 
Climatology,  Analytical  techniques. 
Identifiers:  'Analytical  errors,  Error  analysis 
Equally  spaced  data. 

A  method  of  obtaining  accurate  1  min  rain  rate  dis- 
tributions from  weighing  rain  gauge  records  was 
described.  This  source  of  data  is  of  interest 
because  of  the  large  number  of  weighing  rain 
guage  recordings  available  from  the  U.S.  Weather 
Service.  A  special  measuring  instrument  was  built, 
with  which  data  can  bt  read  with  greater  accuracy 
than  can  be  obtained  by  direct  reading  of  the  chart. 
Even  with  this  increased  accuracy,  accurate  rain 
rates  cannot  be  obtained  without  further 
processing  of  the  data  as  described  herein. 
Without  this  processing,  the  errors  are  large,  the 
larger  errors  occurring  at  the  higher  rain  rates.  The 
method  of  data  processing  employed  allows  an 
estimate  of  the  accuracy  of  the  measurements. 
The  method  was  used  to  measure  100  years  of 
rainfall  data,  and  the  resulting  5-year  rain  rate  dis- 
tributions for  20  locations  in  the  continental 
United  States  was  included.  (Sims-ISWS) 
W77-05438 


SEA  SURFACE  TEMPERATURE  RELATED  TO 
RAIN  IN  CEARA,  NORTHEASTERN  BRAZIL, 

California  State   Univ.,   Fresno,  Dept.  of  Geog- 
raphy. 

C.  G.  Markham,  and  D.  R.  McLain. 
Nature,  Vol.  265,  No.  5592,  p  320-323,  January  27 
1977.  2  fig,  7  ref. 

Descriptors:  'Rainfall,  'Forecasting,  'Water  tem- 
perature, 'Atlantic  Ocean,  'South  America,  Cor- 
relation analysis,  Oceans,  Floods,  Foreign  coun- 
tries, Foreign  research.  Droughts,  Arid  lands,  Cli- 
matology, Precipitation(Atmospheric),  Meteorolo- 
gy- 
Identifiers:  'Brazil,  'Ceara(Brazil),  El  Nino,  'Sea 
surface  temperature. 

Ceara  is  the  node  of  Brazil's  drought-prone 
northeast.  Here,  severe  drought  and  its  antithesis, 
flooding,  occur  about  once  per  decade,  arriving 
without  warning.  The  human  misery  that  follows 
in  their  wake  might  be  reduced  if  they  could  be 
forecast.  Rainfall  in  Ceara  was  correlated  with  sea 
surface  temperature  in  the  south  Atlantic  Ocean. 
Knowledge  of  sea  surface  temperature  makes 
possible  a  useful  rainfall  forecast  before  the  rainy 
season  begins.  The  mechanism  may  be  that  sea 
temperature  affects  the  height  of  the  trade  wind  in- 
version, and  thus  the  height  of  the  moist  layer.  The 
data  also  suggested  an  association  between  below- 
normal  sea  temperatures  in  the  south  Atlantic  and 
in  the  El  Nino  in  the  Pacific.  (Sims-ISWS) 
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2C.  Snow,  Ice,  and  Frost 


DETERMINATION    OF    SNOW    DEPTH    AND 
WATER  EQUIVALENT  BY  REMOTE  SENSING 

Colorado  State  Univ.,  Fort  Collins.  Dept  of 
Fishery  and  Wildlife  Biology. 
H.  W.  Steinhoff,  and  A.  H.  Barnes. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  229, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche! 
Colorado  Environmental  Resources  Center,  Fort 
Collins,  Completion  Report  Series  No  76  June 
1976.  13  p,  3  fig,  2  tab.  OWRT  A-019-COLO(2). 

Descriptors:      Snow,      Measurement,      'Remote 

sensing.    Air    photography,    'Snowmelt,    Snow 

cover,  'Water  equivalent,  'Colorado,  Regression 

analysis. 

Identifiers:  Durango(Colo),  'Snow  depth. 


ms 

^^^^B 


Field  2— WATER  CYCLE 

Group  2C— Snow,  Ice,  and  Frost 


The  relation  of  snow  depth  and  elevation  on  the 
same  aspect  (north  or  south)  was  definitely  linear 
but    the    slope    of    the    regression    lines    varied 
between   months   and   between   years.   Thus   no 
uniform  prediction  was  possible  of  snow  depth 
over  an  entire  watershed  from  a  single  measure- 
ment at  one  point.  Example:  The  regression  equa- 
tion for  March  4,  1972  on  the  north  aspect  was  Y 
SNOW  DEPTH(dm)  =  -24.5  +  (1.10  +  or-0.51)X 
ELEV(lOOm).  Snow  depth  and  water  equivalent 
were  consistently  related  to  melt  date,  sometimes 
quite  strongly.  The  addition  of  vegetation  density 
to  the  equation  significantly  increased  the  propor- 
tion of  variability  of  snow  depth  which  is  ac- 
counted for.  Little  strength  was  added  by  includ- 
ing the  other  environmental  factors  -  aspect,  eleva- 
tion   and  slope  degree.  However,  elevation  was 
more  strongly  related  to  snow  depth  early  in  the 
spring  and  aspect  was  more  strongly  related  later. 
Prediction  of  water  equivalent  was  improved  by 
including  degree  of  slope  early  in  the  season,  and 
by  including  aspect  and  then  slope  later  in  the 
system.  An  example  of  multiple  regression  equa- 
tion with  a  multiple  R2  of  0.81  is  Y  SNMAR  =  - 
14  0  +  0.081X  MELTDA  +  0.095X  VEGDEN  + 
0.004X  ELEV  -  0.021  X  FROMN  -  0.053X  SLOPE 
where    subscripts    mean    SNow    depth    (dm)    in 
MARch,    MELT    DAte    (year-day),   VEGetation 
DENsity  (100  foot-candles),  ELEVation  (meters), 
azimuth  FROM  due  North  less  than  180  (degrees), 
and  degree  of   SLOPE  (percent).  Therefore  by 
measuring  the  melt  date  and  environmental  varia- 
bles  one   could   predict   snow   depth  and   water 
equivalent,  once  these  equations  were  established 
for  a  given  area.  Melt  date  can  be  measured  by  ob- 
servation from  two  aerial  flights  at  three-day  inter- 
vals. 
W77-05104 


SNOW  ACCUMULATION  AS  RELATED  TO 
METEOROLOGICAL,  TOPOGRAPHIC,  AND 
FOREST  VARIABLES  IN  CENTRAL  SIERRA 
NEVADA,  CALIFORNIA, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  Calif. 

H.W.Anderson. 

Int.  Ass.  Set.  Hydrology  Publ.  No  78,  p  215-224, 

1967.  4  tab,  22  ref. 

Descriptors:  Regression  analysis,  *California, 
Snow,  *Snowpacks,  'Forest  management.  Topog- 
raphy, Climates,  Energy,  Solar  radiation. 

Snow  accumulation  at  individual  points  in  forest 
and  openings  in  forests  was  studied  by  selecting  16 
periods  in  the  winter  of  1957-58  under  different 
meteorological   conditions.   Wide   differences   in 
topography  and  forest  conditions  were  obtained 
by  selection  of  250  points  from  1,300  available. 
Snow  accumulation  was  the  difference  in  water 
equivalent  of  the  snow  pack  between  measure- 
ments.  Meteorological   variables   included   func- 
tions of  clouds,  wind,  humidity,  temperature,  and 
precipitation.  Forest  variables  included  indexes  of 
shade,    back    radiation,    interception,    cold    air 
drainage,  and  shelter  from  the  wind.  Topography 
was  expressed  in  terms  of  solar  energy  received 
and  exposure  to  prevailing  winds.  The  factors  re- 
lated   to    snow    accumulation    were    studied    by 
reduced  rank  procedure  of  principal  components 
principal  axis,  canonical,  and  alpha  factoring  with 
varimax  rotation  of  the  factors.  The  best  regres- 
sions relating  the  variables  to  snow  accumulations 
arose  from  principal  components  analysis  when 
highly  correlated  variables  were  included.  Snow 
accumulation  depended  strongly  on  combinations 
of  meteorological  and  forest  variables,   and  on 
forest-meteorological  interactions.  Interception  of 
snow,  as  indexed  by  the  canopy  over  the  point, 
averaged  10  per  cent  of  the  precipitation.  Snow  ac- 
cumulation in  forest  openings,  forest  margins,  and 
in  large  areas  of  uniform  forest  had  different  rela- 
tions to  meteorological  and  topographic  variables. 
Forest  shade  and  back  radiation  from  trees  were 
most    important    on    high    energy    south    slopes. 
(Forest  Service) 
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SUPPRESSION     OF     EVAPORATION     LOSSES 
FROM  SNOWPACKS, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  Calif. 

For  primary  bibliographic  entry  see  Field  3B 

W77-05123 


LAKE     ONTARIO     ICE     MODELING     IFYGL, 
PHASE  3,  FINAL  REPORT, 

General  Electric  Co.,  Philadelphia,  Pa.  Re-Entry 

and  Environmental  Systems  Div. 

J.  F.  Dilley. 

Final   Report   No.   76SDR2209  to  NOAA  Great 

Lakes  Environmental  Research  Laboratory,  June 

1976.  77  p,  31  fig,  3  tab,  13  ref,  2  append.  NOAA 

03-5-022-45. 

Descriptors:  Great  Lakes,   "Lake  Ontario,   'Ice 
cover,  Heat  transfer.  Evaporation,  "Mathematical 
models,  'Lake  ice,  Heat  balance,  Simulation  anal- 
ysis. 
Identifiers:  *Ice  thickness. 

Ice  formation,  growth,  and  decay  on  Lake  Ontario 
is  simulated  on  two  scales:  a  small,  local,  near 
shore  scale  and  a  whole  lake  scale.  A  previously 
developed  and  recently  improved  two  dimen- 
sional, time  dependent,  near  shore  ice  model  is 
used  to  simulate  the  ice  episodes  during  the 
IFYGL  winter  (1972-73).  Each  surface  heat 
transfer  mode  is  separately  computed  so  that  the 
effect  on  the  ice  cover  can  be  quantitively  evalu- 
ated. The  convective  flux  dominated  the  heat  loss 
during  the  freezing  periods  and  it  was  usuaUy 
twice  as  large  as  the  evaporative  loss.  The  solar 
flux  usually  dominated  the  heat  gain  during  the 
melting  periods.  The  computed  ice  thicknesses 
compared  very  well  with  the  closest  available  ice 
thickness  data.  On  the  whole  lake  scale,  a  locally 
one  dimensional  form  of  the  model  was  used  to 
compute  the  various  heat  transfers  including  latent 
heat  as  a  function  of  depth  at  four  stations  with  in- 
dividual meteorological  and  radiation  inputs.  The 
model  generated  realistic  ice  distributions  when 
compared  with  ice  charts  and  satellite  images. 
Based  on  the  overall  good  performance  of  the 
model,  it  is  felt  that  it  is  suitable  for  additional  ice 
modeling  applications.  (NOAA) 
W77-05128 


ICE   GROWTH   IN   DULUTH-SUPERIOR   HAR- 
BOR, 

Minnesota  Univ.,  Duluth.  Dept.  of  Physics. 
G.Oman,  D.Smith,  and  M.Sydor. 
Report   to   NOAA   Great   Lakes   Environmental 
Research  Laboratory,   1976.  21   p,  10  fig,  7  ref. 
NOAA  04-5-022-13. 

Descriptors:  *Albedo,  *Ice  cover,  'Heat  balance, 
♦Thermal      pollution,      Harbors,      Mathematical 
models.  Heat  budget,  'Minnesota,  Lake  Superior, 
Great  Lakes. 
Identifiers:  *Duluth-Superior  Harbor(Minn). 


Terms  entering  the  heat  budget  balance  for  the  Du- 
luth-Superior  Harbor  were  obtained  from  mea- 
surements and  weather  data.  The  ice  growth  fol- 
lows the  net  radiation  in  the  harbor  with  the  excep- 
tion of  the  high  turbulence  area  in  combination 
with  thermal  effluents  where  the  heat  transport  in 
water  becomes  significant  and  gives  rise  to  large 
sections  of  the  harbor  showing  20-50%  decrease  in 
ice  thickness  depending  on  the  flow  velocities  and 
the  proximity  of  effluent  sources.  The  dependence 
of  ice  growth  on  the  albedo  and  the  turbulent  heat 
transport  was  considered  to  determine  the  in- 
fluence of  particulate  and  thermal  pollution  on  the 
heat  budget.  The  variations  in  these  terms  account 
for  most  of  the  differences  in  ice  thickness  ob- 
served in  the  harbor.  LANDSAT  data  were  used 
for  determination  of  the  relative  distribution  in  al- 
bedo, while  the  turbulent  flux  was  obtained  from 
temperature  distribution  measurements  and  water 
flow  rates  which  were  calculated  from  a  numerical 
model.  (NOAA) 
W77-05129 


MATHEMATICAL   MODELS   OF   A   Ml 
SNOWPACK  AT  AN  INDEX  PLOT, 

Universite  Scientifique  et  Medical  de  C 

(France).  Institut  de  Mechanique;  and  Ui 

Scientifique  et  Medicale  de  Grenoble  ( 

Groupe  d'Hydrologie. 

Ch.  Obled,  and  B  Rosse. 

Journal  of  Hydrology,  Vol.  32,  No.  1/2,  p 

January  1977.  9  fig,  1  tab,  19  ref. 

Descriptors:  'Snowpacks,  *Melting,  *Si 
•Model  studies,  'Mathematical  models, 
ters,  Melt  water,  Runoff,  Watershed* 
Mountains,  Forests,  Forest  watersheds 
Foreign  countries,  Foreign  research,  Sol 
tion,  Interfaces,  Energy  budget,  Tem 
Water  resources. 
Identifiers:  'French  Alps. 

A  detailed  model,  based  on  present  knov 

snowmelt  processes,   was  fiist  develot 

model  was  calibrated  and  tested  with  th 

two  lysimeter  sites  located  in  the  nort 

Alps,  one  in  an  open  area  and  one  in  a 

area.  The  assumption  required  were  disc 

tensively  and  were  sustained  by  further 

ments,  particularly  the  surface  temperat 

puted  by  an  iterative  technique,  which  i 

variable  of  the  energy  budget  at  the  air-si 

face.  Using  a  3-h  time  step,  this  model  ap 

be  very  satisfactory  in  simulating  melt* 

flows  during  the  whole  melt  period.  In 

the  emputation,  on  a  continuous  basis,  o 

perature  profile  and  cold  content  of  the 

proved  to  be  sufficiently  accurate  and  v 

for  hydrological  purposes  such  as  deten 

beginning  of  outflows  after  cold  speUs 

for  the  model  to  be  fitted  to  the  data  usiu 

ble  in  mountainous  regions,  the  model 

was  then  altered  slightly,  and  the  mi: 

were  replaced  by  various  estimates.  The 

the    accuracy    of    prediction   were   bri 

sidered.  It  appears  that  a  subroutine  w 

step  of  12  h  is  sufficiently  accurate  for  t 

ty   of   watershed    model    requirements 

subroutine,  which  can  easily  be  integ 

complete  watershed  model,  was  finally 

(Sims-ISWS) 

W77-05147 

SUMMER     MOISTURE-TEMPERATt 
ARCTIC  TUNDRA, 

California  Univ.,  Irvine,  Dept.  of  Civ 
vironmental  Engineering. 
G.  L.  Guymon. 

Journal  of  the  Irrigation  and  Drainag< 
American  Society  of  Civil  Engineers, 
No.   IR4,   Proceedings   Paper   12613, 
December  1976.  5  fig,  5  ref.  1  append. 
4049(No.  9010)(4). 

Descriptors:  'Alaska,  'Drainage, 
Hydrology,  Permafrost,  Pore  water, 
sure.  Temperature,  Water,  Hydraulii 
Seasonal,  Summer,  'Soil  moisture,  M< 
tent,  'Soil  temperature. 
Identifiers:  'Pore  water  pressure,  'Arc 
Internal  soil  profile.  Topographic  drau 
tions.  Soil  moisture  regime,  Permaf 
Summer  moisture-temperature. 


Measurements  of  soil  moisture  and  t 
were  made  during  the  summer  of  1973 
tundra  region  underlain  by  shallow  i< 
mafrost.  Three  sites  near  Barrow,  A 
studied  which  represented  a  range  of  i 
profile  and  topographic  drainage  cond 
dra  soils  exhibited  different  soil  moist 
depending  upon  drainage  conditio 
drained  soils  may  have  been  watei 
much  cooler  than  well-drained  soils 
unsaturated.  During  the  spring,  high 
pressure  existed  just  below  the  frozen 
consequently,  a  steep  downward 
gradient  existed.  During  the  summ< 
moisture  regime  was  less  dynamic  lhar 
of  the  year.  A  water  table  was  devel 


drained  soils  studied.  During  the  fall,  the 
)ze  from  the  surface  and  the  permafrost 
.  hich  caused  a  region  of  low  pore  water 
e  to  develop  near  the  center  of  the  active 
The  poorly  drained  saturated  soils  were 
dried  during  the  fall.  (Roberts-ISWS) 
185 


NORTHERN  SNOW  MELT-FLOOD 

JENCY  MODEL, 

Univ.,  College.  Inst,  of  Water  Resources, 
nary  bibliographic  entry  see  Field  2E. 
186 


JCHASTIC  POINT-PROCESS  MODEL 
THE  OCCURRENCE  OF  MAJOR 
ES  IN  LAKE  CONSTANCE, 

ulden  Research  Centre,   Konstanz  (West 

iy). 

icinijans. 

I  Statistics,  Journal  of  the  Royal  Statistical 

,  Vol  25,  No  1 ,  p  58-61 ,  1976.  1  fig,  1  tab,  7 


itors:    'Lakes,    'Freezing,    'Meteorology, 

istic  processes,  Estimating,  Methodology, 

latical  models,  Systems  analysis. 

ers:  Non-stationary  poisson  process,  Rate 

ii.  'Lake  Constance,   Austria,   Germany, 

land. 

lastic  point  process  model  is  proposed  to 
t  the  occurrence  of  major  freezes  in  Lake 
ice,  Europe's  third  largest  lake,  bordered 
tria.  Germany  and  Switzerland.  Using  ex- 
lethodology,  it  is  shown  that  a  non-sta- 
Poisson  process  with  exponential 
nial  rate  function  of  degree  two  provides  a 
ble  fit  to  data  on  38  major  freezes  in  Lake 
ice  over  the  period  A.D.  875  to  A.D.  1974 
irnell) 
242 


■1PUTER-AIDED  SNOWMELT  MODEL 
UGMENTCMG  WINTER  STREAMFLOW 
4TION  IN  A  SOUTHERN  ONTARIO 
\GE  BASIN, 

Ministry  of  the  Environment,  Toronto 
>).  Water  Resources  Branch. 
)gan. 

m  Journal  of  Civil  Engineering,  Vol.  3,  No. 
554,  December  1976.  16  fig,  4  tab,  1 1  ref . 

tors:  'Simulation  analysis,  'Computer 
•Snowmelt,  'Drainage,  'Basins,  Snow- 
Vinttr,  Streamflow,  Monitoring,  Hydrolo- 
eorological  data.  Flood  flow,  Spring,  Ru- 
orage,  Estimating,  Equations,  Algorithms, 
i analysis,  'Canada. 
:rs:   'Ontario(Canada),    Snow   accumula- 


ed-parameter  mathematical  model  is  for- 
to  represent  the  physical  processes  of  the 
ating  and  melting  snowpack  within  a 
i  basin.  Common  theoretical  descriptions 
•ocesses  represent  snow  accumulation  and 
a  point,  but  computer-aided  procedures 
:  spatial  distribution  of  the  model  inputs 
s  provide  for  a  digital  simulation  of  the 
de  snowpack  condition  and  melt  with 
s  model  is  treated  on  the  basis  of  the  ener- 
md  mass  transfer  processes  relating  to  the 

snowpack,  across  the  snowpack-at- 
e  and  snowpack-ground  surface  inter- 
n  awareness  of  the  probable  lack  of  the 
e  meteorological  data  usually  required  for 
ipplication  of  such  models  necessitates 
on  a  number  of  literature-cited  and  to- 
yed empirical  snowmelt  relationships  in 
insure  a  practical  and  viable  model.  Thus, 

computer  subroutines  are  formulated  to 
for  applicable  options,  depending  on  the 
jty  of  real-time  data.  The  purpose  of  the 
it  model  is  to  serve  as  a  monitor  of  net 


basin  input,  complementing  an  overall  comprehen- 
sive integrated  hydrologic  system  model  for  use  in 
streamflow  simulation.  The  model  is  calibrated 
and  tested  with  real-time  data  in  a  Ministry  of  the 
Environment-IHD  Representative  Drainage  Basin 
in  southern  Ontario.  Its  applicability  in  estimating 
maximum  flood  flows  during  spring  runoff  periods 
is  demonstrated  by  imposing  meteorological  con- 
ditions favorable  for  continuous  melting  upon 
maximum  snowpack  storage  conditions.  (Bell-Cor- 
nell) 
W77-05247 


A  STOCHASTIC  APPROACH  TO  SNOWMELT 
RUNOFF  FORECASTING, 

Minnesota  Univ.,  St.  Paul;  and  Minnesota  Univ., 
Minneapolis. 
K.  Kim. 

Available  from  University  Microfilms,  Inc.,  Ann 
Arbor,  Michigan,  Order  No.  76-27,863.  Ph  D  The- 
sis, 1976, 153  p. 

Descriptors:  'Model  studies,  'Hydraulic  models, 
'Runoff  forecasting,  'Snowmelt,  Temperature, 
Simulation  analysis,  Stochastic  processes,  Mar- 
kov processes,  Streamflow  forecasting,  Precipita- 
tion(Atmospheric). 

Identifiers:  Minnesota  River  Basin(Minn),  Stream- 
flow  Synthesis  and  Reservoir  Regulation(SSARR) 
model,  Precipitation  data. 

A  study  was  undertaken  to  develop  models  using 
air  temperature  and  precipitation  data  to  deter- 
mine the  range  and  probability  of  snowmelt  floods 
during  spring  periods.  The  Minnesota  River  Basin 
was  used  to  develop  stochastic  simulation  models. 
The  transformation  function  chosen  was  the 
Streamflow  Synthesis  and  Reservoir  Regulation 
(SSARR)  model.  Temperature  at  one  station  could 
be  modeled.  It  was  transformed  to  determine  con- 
stant variance,  then  divided  into  deterministic  and 
stochastic  components.  The  first  was  represented 
by  a  second  degree  regression  line  and  the  latter 
was  shown  as  a  first  order  autoregressive,  first 
order  moving  average  model.  With  a  network  of 
stations,  air  temperature  was  modeled  like  that  for 
a  single  station  except  for  the  modeling  of  white 
noise.  Transformation  coefficients  were  obtained 
at  all  stations  to  determine  transformation  tem- 
perature. Deterministic  and  stochastic  portions 
were  represented  by  a  second  order  regression  line 
and  an  ARMA  model  for  each  station.  Precipita- 
tion for  a  single  station  was  represented  by  a  first 
order  Markov  chain  model  and  a  gamma  distribu- 
tion with  the  proper  parameter  values.  Wet  day 
precipitation  at  each  station  was  independently 
described  by  gamma  distribution  since  the 
amounts  of  precipitation  at  all  study  stations  was 
assumed  to  be  independent.  A  500-year  data 
sequence  was  generated  by  the  proposed  models 
for  each  station.  This  data  was  divided  into  four 
groups  by  possible  contribution  to  snowmelt  ru- 
noff. One  temperature  of  precipitation  sequence 
was  input  to  the  SSARR  model  from  each  group 
for  simulation  of  floods.  Major  and  minor  floods, 
similar  to  past  floods,  were  generated.  (Collins- 
FIRL) 
W77-05323 


A  CHARACTERIZATION  OF  URBAN  STORM- 
WATER  RUNOFF  IN  BOULDER,  COLORADO, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W77  -05369 


POLLUTIONAL         CHARACTERISTICS        OF 
URBAN  SNOWMELT  RUNOFF, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-05370 
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DEUTERIUM,  TRITIUM  AND  GROSS-BETA- 
ACTIVITY  INVESTIGATIONS  ON  ALPINE 
GLACIERS  (OTZTAL  ALPS), 

Innsbruck  Univ.  (Austria).  Physikalisches  Institut. 
W.  Ambach,  H.  Eisner,  M.  Elsasser,  U. 
Loschhorn,  and  H.  Moser. 

Journal  of  Glaciology,  Vol.  17,  No.  77,  p  383-400, 
1976.  14  fig,  4  tab,  21  ref. 

Descriptors:  'Glaciology,  'Alpine, 

'Discharge(Water),  'Melt  water,  'Glaciers, 
Foreign  countries,  On-site  investigations,  Evalua- 
tion, Runoff,  Snowmelt,  Dating,  Tracers, 
'Tritium,  Radioactive  dating,  Sampling,  Snow, 
Ice,  'Deuterium,  Firn,  Cores,  Data  collections, 
Hydrologic  data,  Variability,  Radioactivity. 
Identifiers:  'Austria,  'Otztal  Alps(Austria),  Gla- 
cial catchments. 

By  measuring  the  deuterium  contents  of  stream 
water,  spring  water,  and  melt  water,  as  well  as  ice 
and  snow  samples,  the  mean  contributions  to  melt 
water  in  the  runoff  from  Hintereisferner  were  esti- 
mated, that  of  melt  water  being  60%  and  that  of 
spring  water  being  40%,  in  months  of  July  to  Sep- 
tember. Spring  water  is  characterized  by  very  low 
deuterium  contents,  whereas  ice-melt  water  and 
snow-melt  water  in  the  summer  were  found  to 
have  about  the  same  rather  high  deuterium  con- 
tent. The  deuterium  content  in  the  runoff  was  sub- 
jected to  considerable  seasonal  fluctuations  owing 
to  the  changing  shares  in  melt  water  and  spring 
water.  The  deuterium  contents  in  individual  glacier 
runoffs  showed  similar  seasonal  fluctuations  and 
were  furthermore  characterized  by  a  parallel  shift 
of  the  deuterium  concentrations,  because  of  the 
different  altitudes  of  catchment  areas.  Differences 
in  the  mean  altitudes  of  catchment  areas  were  esti- 
mated for  the  winter  and  summer  discharges  on 
the  basis  of  the  isotope  altitude  effect.  The 
seasonal  fluctuations  of  the  tritium  contents  in  gla- 
cier discharges  are  caused  mainly  by  the  melt 
water  from  glacier  ice,  which  contains  practically 
no  tritium.  Minimum  values  of  tritium  content  in 
the  runoff  were  found  during  the  period  of  max- 
imum ice  ablation.  The  mean  residence  time  of  the 
base-flow  in  the  groundwater  system  of  a 
catchment  area  was  estimated  to  be  a  few  years 
because  of  the  tritium  content  in  the  winter  runoff 
and  in  the  precipitations  of  past  years.  Profiles  of 
the  gross  beta  activity  in  firn  cores,  clearly  show 
activity  peaks  in  summer  horizons  that  are  suitable 
for  net  accumulation  analyses.  A  characteristic 
peak  in  the  profile  of  the  tritium  content  which 
may  be  attributed  to  the  net  accumulation  of 
1962/63  is  well  suited  for  use  as  a  reference 
horizon.  (Humphreys-ISWS) 
W77-05420 


MATHEMATICAL  MODEL  OF  A  THREE- 
DIMENSIONAL  NON-ISOTHERMAL  GLACIER, 

Moscow  State  Univ.  (USSR).  Institut  Mekhaniki. 
S.  S.  Grigoryan,  M.  S.  Krass,  and  P.  A.  Shumskiy. 
Journal  of  Glaciology,  Vol.  17,  No.  77,  p  401-417 
1976.  3  fig,  3  ref. 

Descriptors:  'Glaciers,  'Mathematical  models, 
'Theoretical  analysis,  'Ice,  Movement,  Mathe- 
matical studies,  Analytical  techniques,  Ther- 
modynamics, Heat  transfer,  Velocity,  Tempera- 
ture, Equations,  Rheology,  Mechanical  properties. 
Identifiers:  'Non-isothermal  glaciers,  'Cold 
glaciers,  Land  glaciers. 

A  mathematical  model  was  constructed  for  land 
glaciers  with  the  thickness  much  less  than  the 
horizontal  dimensions  and  radii  of  curvature  of 
large  bottom  irregularities  by  means  of  the  method 
of  a  thin  boundary  layer  in  dimensionless 
orthogonal  coordinates.  The  dynamics  were 
described  by  a  statically  determinate  system  of 
equations,  so  the  solution  for  stresses  was  found. 
For  the  general  non-isothermal  case,  the  interre- 
lated velocity  and  temperature  distributions  were 
calculated  by  means  of  the  iteration  of  solutions 
for  velocity  and  for  temperature.  Temperature  dis- 
tribution was  determined  by  a  parabolic  equation 


ift» 
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Field  2— WATER  CYCLE 

Group  2C— Snow,  Ice,  and  Frost 


with  a  small  parameter  at  the  senior  derivative.  Its 
solution  was  reduced  to  the  solution  of  a  system  of 
recurrent  nonuniform  differential  equations  of  the 
first  order  by  means  of  a  series  expansion  of  the 
small  parameter.  A  relatively  thin  conducting 
boundary  layer  adjoins  the  upper  and  lower  sur- 
faces of  a  glacier,  playing  the  role  of  a  temperature 
damper  in  the  ablation  area.  For  ice  divides,  the 
statistically  indeterminate  problem  was  solved,  so 
the  result  for  stresses  depended  on  the  tempera- 
ture distribution.  (Humphreys-ISWS) 
W77-05421 


MATHEMATICAL  MODELS  OF  ICE  SHELVES, 

Moscow  State  Univ.  (USSR).  Institut  Mekhaniki. 
P.  A.  Shumskiy,  and  M.  S.  Krass. 
Journal  of  Glaciology,  Vol.  17,  No.  77,  p  419-432, 
1976.  5  fig,  6  ref. 

Descriptors:  'Mathematical  models,  'Glaciers, 
*Ice,  'Theoretical  analysis,  Equations,  Rheology, 
Floating,  Heat  transfer.  Movement,  Velocity, 
Temperature,  Mathematical  studies,  Analytical 
techniques,  Mechanical  properties. 
Identifiers:  *Ice  shelves.  Thermal  stability. 

For  flat  external  ice  shelves,  expanding  freely  in 
all  directions,  the  problem  of  thermodynamics  is 
one-dimensional.  In  the  affine  dimensionless 
system  of  coordinates,  equations  of  the  dynamics 
together  with  the  Theological  equation  lead  to  the 
non-linear,  integro-differential  equation  involving 
the  reduced  temperature.  In  the  quasi-steady  case, 
the  boundary  problem  for  this  equation  was  solved 
by  means  of  the  method  of  combining  asymptotic 
expansions.  It  was  shown  that  if  ice  is  coming 
from  the  upper  and  lower  surfaces  in  the  opposite 
directions,  the  regime  is  unsteady  because  of  the 
internal  heat  accumulation.  The  integro-dif- 
ferential equation  for  the  temperature  in  the  case 
of  thinning  internal  ice  shelves  is  more  com- 
plicated, but  it  can  be  solved  by  a  method 
analogous  to  the  one  mentioned  above. 
(Humphreys-ISWS) 
W77-05422 


GLACIER     SLIDING     DOWN     AN     INCLINED 
WAVY  BED, 

University   of   East  Angha,   Norwich  (England). 

School  of  Mathematics  and  Physics 

L.  W.Morland. 

Journal  of  Glaciology,  Vol.  17,  No.  77,  p  447-462, 

1976.  3  fig,  11  ref. 

Descriptors:  'Glaciers,  'Ice,  'Mathematical 
models,  Movement,  Theoretical  analysis,  Analyti- 
cal techniques,  Flow,  Viscous  flow,  Heat  transfer, 
Creep,  Velocity,  Mathematical  studies.  Drag,  In- 
terfaces, Beds,  Profiles,  Velocity. 
Identifiers:  'Glacier  sliding.  Wavy  bed,  Basal  slid- 
ing. 

The  treatments  by  Nye  and  Kamb  of  glacier  slid- 
ing over  a  wavy  bed  with  small  slope,  which  as- 
sume the  ice  to  be  approximated  by  a  Newtonian 
fluid  of  high  viscosity,  were  complemented  by  the 
inclusion  of  the  glacier  depth  and  the  inclination  of 
the  bed  to  the  horizontal.  The  driving  force  of  the 
motion,  gravity,  is  therefore  present  in  the  flow 
equations  and  immediately  defines  the  mean  drag 
on  the  bed.  A  geothermal  heat  flux  was  also  in- 
cluded in  order  to  estimate  its  possible  effect  on 
the  flow.  It  was  shown  that  a  uniform  geothermal 
flux  does  not  influence  the  basal-sliding  velocity 
and  makes  only  a  small  contribution  to  the  flow 
field.  A  complex  variable  method  was  used  to 
determine  the  velocity  and  temperature  fields  to 
second  order  in  the  bed  slope.  These  fields  satisfy 
the  zero  shear  traction  and  pressure-melting- 
regelation  conditions  to  the  same  order  on  the  ac- 
tual bed  profile.  It  is  the  balance  of  the  second- 
order  term  which  determines  explicitly  the  (zero 
order)  basal-sliding  velocity  and  surface  velocity 
in  terms  of  the  geometry  and  physical  properties 
of  both  ice  and  bed.  An  explicit  solution  was  illus- 
trated for  a  sinusoidal  bed,  and  a  simple  criterion 
for  the  onset  of  cavitation  was  obtained. 
(Humphreys-ISWS) 
W77 -05424 


TEMPERATURE-GRADIENT  INDUCED  MASS- 
INSTABILITY  THEORY  OF  GLACIER  SURGE, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Faculty  of  Science. 

E.  M.  Shoemaker. 

Journal  of  Glaciology,  Vol.  17,  No.  77,  p  433-445, 

1976.  4  fig,  4  tab,  17  ref. 

Descriptors:  'Glaciers,  'Ice,  'Surges, 
'Mathematical  models,  Stability,  Theoretical  anal- 
ysis. Temperature,  Thermocline,  Analytical 
techniques,  Model  studies,  Movement,  Velocity, 
Equations,  Mathematical  studies,  Melting, 
Mechanical  properties,  Numerical  analysis,  Abla- 
tion, Data  collections. 

Identifiers:  'Glacier  surge,  Surge  cycle  time,  Cold 
glaciers. 

A  theory  was  proposed  that  glacier  surges  are  the 
result  of  a  time-independent  but  positionally-de- 
pendent  temperature  distribution  in  which  the 
mean  effective  temperature  increases  downslope. 
The  theory  was  modeled  by  a  slab  analogy  in 
which  plane  motion  on  a  plane  slope  consists  of 
uniform  shear  in  a  sub-region  called  the  reservoir 
region.  Assuming  the  usual  power  function  rela- 
tionship between  stress  and  strain-rate,  a  thicken- 
ing of  the  glacier  in  excess  of  its  constant-state 
condition  tends  to  induce  instability;  i.e.,  as  the 
reservoir  region  thickens,  the  oscillation  of  the  re- 
gion (up  and  down  the  slope)  becomes  unstable. 
Assuming  an  accumulation  rate  which  increases 
linearly  with  elevation,  this  oscillation  was 
represented  by  a  nonlinear  ordinary  differential 
equation.  Numerical  results  were  considered,  and 
reasonable  assumptions,  where  data  does  not 
exist,  render  surge  cycle  times  into  close  agree- 
ment with  observation.  The  theory  does  not 
require  basal  sliding,  but  this  can  be  included. 
(Humphreys-ISWS) 
W77-05423 


GLACIER     SLIDING     DOWN     AN     INCLINED 
WAVY  BED  WITH  FRICTION, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Mathematics  and  Physics. 

L.  W.  Morland. 

Journal  of  Glaciology,  Vol.  17,  No.  77,  p  463-477, 

1976.  4  fig,  12  ref. 

Descriptors:  'Glaciers,  'Ice,  'Mathematical 
models,  Movement,  Theoretical  analysis,  Analyti- 
cal techniques,  Flow,  Viscous  flow,  Creep, 
Velocity,  Mathematical  studies,  Drag,  Interfaces, 
Beds,  Profiles,  Friction,  Temperate,  Traction. 
Identifiers:  'Glacier  sliding.  Wavy  bed,  Basal  slid- 


The  effects  of  frictional  tangential  traction  com- 
bined with  regelation  on  the  basal  sliding  of  a  tem- 
perate glacier  down  an  inclined  wavy  bed  were  ex- 
amined. Two  friction  models  were  treated.  First 
treated  was  a  Coulomb  law  model,  which  assumed 
that  sliding  occurs  everywhere  and  that  the  tan- 
gential traction  is  proportional  to  the  normal  pres- 
sure. Secondly,  a  velocity  power  law  model  was 
treated  in  which  the  tangential  traction  is  propor- 
tional to  a  power  of  the  slip  velocity.  The  ice  mo- 
tion was  approximated  by  steady,  slow  Newtonian 
flow,  and  the  bed  undulation  about  a  mean  bed- 
line  has  a  maximum  slope,  epsilon  is  much  less 
than  1.  Flow  solutions  were  constructed  as  pertur- 
bations (in  powers  of  epsilon)  of  the  plane  laminar 
flow  corresponding  to  non-slip  on  the  mean  bed- 
line,  assuming  that  the  ice  remains  everywhere  in 
contact  with  the  bed;  that  is,  no  cavitation  takes 
place.  If  the  normal  traction  is  predicted  to  be  ten- 
sile over  part  of  the  bed,  implying  that  cavitation 
has  occurred,  then  a  new  solution  is  needed  in 
which  the  ice  base  over  cavities  is  traction-free. 
Since  the  cavity  sections  and  profile  of  the  free  ice 
base  are  then  part  of  the  overall  solution,  an  in- 
tricate, mixed  boundary-value  problem  is  set  up 
for  the  flow,  and  the  present  analysis  is  in- 
adequate.   For    sinusoidal    bed,    the    perfect-slip 


(zero  tangential  traction)  solution  predic! 
pressive  normal  traction  everywhere  on  t 
provided  that  the  mean  bed-line  inclinatioi 
horizontal)  is  less  than  a  critical  value  whi 
order  epsilon  For  greater  values  of  bed 
tion,  including  a  range  of  order  epsilon,  tht 
traction  is  tensile  on  some  parts  of  the  bei 
solution  with  cavitation  is  needed  If  the 
sections  arc  relatively  small,  it  is  expected 
resulting  cavitation  will  not  change  the 
solution  significantly.  The  predicted  basa 
velocity  varies  much  less  with  the  length 
the  bed  undulation  than  in  the  perfect-s] 
tion,  and  is  smaller.  (Humphreys-ISWS) 
W77 -05425 


CLIMATOLOGICAL  AND  PHOTOGRA 
RIC  SPECULATIONS  ON  MASS-BA 
CHANGES  OF  MCCALL  GLACIER,  B 
RANGE,  ALASKA, 

New  Brunswick  Univ.,  Fredericton.  Dept 

veying  Engineering. 

E.  Dorrer,  and  G.  Wendler. 

Journal  of  Glaciology,  Vol.  17,  No.  77,  p 

1976.  8  fig,  2  tab,  40  ref.  NSF  GA-37306, 

06184 

Descriptors:  'Glaciers,  'Ice,  'Alaska,  *j 
Analytical  techniques,  'Climatology 
processing.  Evaluation,  'Photogrammetrj 
sis.  Measurement,  On-site  investigation! 
ment,  Aerial  photography.  Terrain  analysi 
Identifiers:  'McCall  GlacierfAlaska), 
balance  changes. 

The  mean  mass  balance  of  the  McCall 
Brooks  Range,  Alaska,  was  estimated 
period  1958-1971.  The  three  methods  usei 
grammetry,  mean  height  of  the  equilibri 
and  correlation  with  the  height  of  the  syn 
mbar  pressure  level,  gave  negative  values 
amount  depended  on  the  method  used.  T 
of  glacier  recession  is  in  agreement  with 
servations  of  glaciers  in  the  Brooks  Rang 
as  with  the  majority  of  the  glaciers  in  the 
Hemisphere.  (Humphreys-ISWS) 
W77-05426 


A  STUDY  OF  GLACIER-DAMMED 
OVER  75  YEARS,  BRIMKJELEN,  SOI 
NORWAY, 

Portsmouth  Polytechnic  (England).  Dept. 

raphy. 

For  primary  bibliographic  entry  see  Field 

W77-05427 


PHASE  RELATIONSHIPS  IN  SEA  IC 
FUNCTION  OF  TEMPERATURE, 

Naval  Undersea  Center,  San  Diego,  Calif 
C.  Richardson. 

Journal  of  Glaciology,  Vol.  17,  No.  77,  p 
1976.  8  fig,  2  tab,  12  ref. 

Descriptors:  'Sea  ice,  'Water  c 
'Freezing,  'Laboratory  tests,  Saline  w 
water.  Salts,  Chemical  precipitation,  Ic 
mentation,  Spectrometers,  'Temperatur 
tion.  Phase  diagrams,  Evaluation,  Basic 
lections,  Hydrate  processes,  Sodium  sulf 
urn  chloride,  Calcium  carbonate, 
chloride,  Magnesium  chloride,  I 
chloride. 
Identifiers:  'Binary  salts,  Eutectic  tempe 

Quantitative  measurements  of  the  liqi 
phase  in  a  sample  of  sea  ice  were  mai 
nuclear  magnetic  resonance  (n.m.r.)  spec 
The  measurements  were  used  to  con 
phase  relationships  in  sea  ice  as  a  functk 
perature.  A  model  for  seawater  based  up 
ture  of  seven  binary  salts  was  used  for  tl 
putations.  The  n.m.r.  measurements  are 
the  solvation  water,  which  is  associated 
binary  salt.  This  solvation  water  is  bou 
salt   in   a  pseudo-crystalline   structure. 


of  water  determined  by  the  eutectic  con- 
>n  of  the  salt.  The  results  were  given  in 
brm  and  differ  somewhat  from  previously 
d  tables.  Two  controversial  hydrated  salts 
led  to  the  table,  based  on  the  n.m.r.  data 
reys-ISWS) 
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I      SIGNALS       ASSOCIATED       WITH 
SCHES, 

i  State  Univ.,  Bozeman.  Dept.  of  Earth 

awrence,  and  T.  R.  Williams. 

jf  Glaciology,  Vol.  17,  No.  77,  p  521-526, 

ig,  1  ref.  DA-ARO-D-31-124-71-G59,  NSF 


ors:  'Avalanches,  *Snowpacks, 

ring,  'Montana,  'Seismic  studies,  Snow, 
nt,  On-site   investigations,   Surveys,   In- 
ation.  Seismographs. 
rs:  'BridgerRange(Mont). 

c  survey  was  conducted  during  the  winter 
'5  to  determine  the  extent  to  which  signals 
ilanches  can  be  detected  using  standard 
echniques.  The  results  of  this  investiga- 
ted that  signals  associated  with 
ing  snowpacks  have  characteristics  pat- 
ich  differentiate  them  from  signals  of  ex- 
origin.  This  result  indicates  that  seismic 
ng  of  a  major  slide  path  may  be  a  valuable 
'alanche  forecasting,  especially  as  it  re- 
forecasting  delayed-action  avalanches 
rong  reliance  on  meteorologic  variables 
be  sufficient  to  develop  an  accurate 
This  method  also  provides  a  reliable 
t  for  making  observations  in  the  starting 
major  slide  paths  where  it  may  not  be 
to  make   site   visitations.   (Humphreys- 
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JCHO  POWER  PROFILING, 

ar  Research  Inst.,  Cambridge  (England). 

il. 

>f  Glaciology,  Vol.  17,  No.  77,  p  527-530, 

5, 4  ref. 

'Sounding,  'Glaciers, 

entation,  'Ice,  Surveys,  Profiles,  Depth, 
on.  Boundaries(Surfaces),  Surfaces,  In- 
Ice-water    interfaces,     Radio    waves, 
y,  Surveys,  Reflectance, 
s:  'Radio-echo,  Ice-rock  interfaces. 

1  of  continuously  recording  the  r.f.  power 
from  a  subglacial  ice/rock  or  ice/water  in- 
as  described.  Illustrations  of  the  records 

were  given,  and  their  relevance  to  the 
ction  of  the  small  scale  roughness  of  a 

surface  was  discussed.  The  continuous 
ofiles  are  expecially  useful  for:  (1)  locat- 
as  of  similar  bottom  roughness  charac- 
(2)  following  the  changing  nature  of  the 
Jr  ice/water  interface  along  a  flow  line; 
electing  changes  in  either  the  reflection 
it  of  the  ice/rock  interface  or  the  r.f.  ab- 
"roperties  of  the  ice.  (Humphreys-ISWS) 


IASTIC  SNOW  MODEL, 

Univ.,    Tucson.    Dept.    of    Watershed 
ent. 
f. 

from  the  National  Technical  Informa- 
ce,  Springfield,  VA  22161  as  PB-264  745, 
:s:  A07  in  paper  copy,  A01  in  microfiche, 
sertation,  1974.  135  p,  22  fig,  9  tab,  65 
:ndOWRTB-032-ARIZ(13).  14-31-0001- 


Precipitation(  Atmospheric), 
'tical  models,  Stochastic  processes, 
ater  supply,  Model  studies,  'Snowfall, 
.  storms,  Poisson  ratio,  'Snowpacks. 


Identifiers:  'Snow  accumulation,  Snow  storms. 

The  purpose  was  to  develop  a  stochastic  model  of 
the  snowfall,  snow  accumulation  and  ablation 
process.  Snow  storms  occurring  in  a  fixed  interval 
were  assumed  to  be  a  homogeneous  Poisson 
process.  The  snow  storm  magnitudes  were  as- 
sumed to  be  independent,  identically  distributed 
random  variables,  and  independent  of  the  number 
of  storms.  The  snow  water  equivalent  from  all 
storms  was  a  compound  Poisson  process.  In  the 
model,  storms  occurred  as  positive  jumps  whose 
magnitudes  equaled  the  storm  amounts.  Between 
storms,  the  snowpack  ablated  at  a  constant  rate 
and  lasted  for  a  random  duration.  The  snow-free 
periods  were  independent  and  identically  dis- 
tributed random  variables  as  were  the  snowpack 
durations.  The  sum  of  each  snow-free  period  and 
the  immediately  following  snowpack  duration 
formed  another  sequence  of  independent  and 
identically  distributed  random  variables,  the  snow- 
free,  snow  cycles  which  were  modeled  as  a 
renewal  process.  Distribution  functions  of  the  ran- 
dom variables  were  derived,  with  the  snow-free 
periods  being  exponentially  distributed  and  the 
snowpack  durations  obtained  by  using  results 
from  queueing  theory.  Specific  expressions  for  the 
distribution  functions  of  the  random  variables 
were  obtained  as  functions  of  the  mean  arrival  rate 
for  storms,  the  mean  depth  of  snowfall  per  storm, 
and  the  snowpack  ablation  rate.  The  snow  model 
was  compared  with  data  from  the  climatological 
station  at  Flagstaff,  Arizona,  with  the  results  being 
sufficiently  acceptable  to  warrant  continued 
research. 
W77-05489 


2D.  Evaporation  and  Transpiration 


SUPPRESSION    OF    EVAPORATION     LOSSES 
FROM  SNOWPACKS, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  Calif. 

For  primary  bibliographic  entry  see  Field  3B. 

W77-05123 


MODEL   TO   EVALUATE   FEEDLOT   RUNOFF 
CONTROL  SYSTEMS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5G. 
W77-05238 


EVAPORATION  REDUCTION  FROM  SOIL 
WITH  WHEAT,  SORGHUM,  AND  COTTON 
RESIDUES, 

Southwestern    Great    Plains     Research    Center 

Bushland,  Tex. 

P.  W.  Unger,  and  J.  J.  Parker. 

Soil  Science  Society  of  America  Journal,  Vol.  40, 

No.  6,  p  938-942,  November-December  1976.  5  fig 

2  tab,  20  ref. 

Descriptors:  'Water  management(Applied),  'Soil 
water,  'Evaporation,  'Evapotranspiration,  Soils, 
Wheat,  Sorghum,  Cotton,  Grain  sorghum, 
Mulching,  Great  Plains. 

Identifiers:  'Residue  management,  'Soil  water 
storage,  'Southern  Great  Plains,  Soil  water  con- 
servation, Soil  water  evaporation. 

Wheat,  grain  sorghum,  and  cotton  were  major  ir- 
rigated crops  on  the  Southern  Great  Plains.  While 
irrigated  wheat  residue  mulches  increase  soil 
water  storage  and  decrease  evaporation,  very 
limited  data  were  available  regarding  the  effective- 
ness of  grain  sorghum  and  cotton  (stalk)  residues 
for  the  same  results.  This  study  was  conducted  to 
compare  the  effectiveness  of  wheat,  grain 
sorghum,  and  cotton  residues  for  decreasing 
evaporation  under  three  potential  evaporation 
conditions  and  to  determine  which  residue  charac- 
teristics were  most  effective  for  decreasing 
evaporation.  Laboratory  tests  were  conducted  on 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


Pullman  clay  loam  soil  columns  at  potential 
evaporation  rates  of  0.66,  0.92,  and  1.29  cm/day. 
Besides  a  bare  soil  (check)  treatment,  residue 
treatments  were  4,  8,  16,  and  32  meteric  tons/ha 
for  sorghum  and  cotton,  and  8  metric  tons/ha  for 
wheat.  About  16  metric  tons/ha  of  sorghum  and 
more  than  32  tons/ha  of  cotton  residues  were 
needed  to  decrease  evaporation  to  levels  obtained 
with  8  tons/ha  of  wheat  residue.  Multiple  regres- 
sion analysis  indicated  that  residue  thickness  most 
strongly  affects  cumulative  evaporation  and 
evaporation  rates  at  selected  days  of  the  study. 
Other  independent  variables  considered  were: 
potential  evaporation,  relative  humidity,  residue 
specific  gravity,  application  rate,  and  surface 
coverage.  (Roberts-ISWS) 
W77-05435 


CALCULATING  EVAPORATION  FROM  NA- 
TIVE GRASSLAND  WATERSHEDS, 

Agricultural  Research  Service,  Temple,  Tex. 
J.  T.  Ritchie,  E.  D.  Rhoades,  and  C.  W. 
Richardson. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol.  19,  No.  6,  p  1098-1103, 
November-December  1976.  5  fig,  1  tab,  17  ref. 

Descriptors:  'Evaporation,  'Grasslands, 

'Evapotranspiration,  'Model  studies,  Mathemati- 
cal models,  Vegetation,  Computer  models, 
Vegetation  effects,  Transpiration,  Soils,  Soil 
water,  Moisture  content,  Root  zone,  Radiation, 
Solar  radiation,  Temperature.  Rainfall,  Precipita- 
tion(Atmospheric),  Watersheds(Basins),  Runoff, 
Drainage. 

Evaporation  from  soil  and  plant  surfaces  in  many 
natural  grassland  sites  will  often  be  less  than 
potential  evaporation  because  of  sparse  vegetation 
or  soil  water  deficits  in  the  root  zone.  A  computer 
model  developed  for  calculating  daily  evaporation 
from  row  crop  surfaces  with  partial  cover  was 
modified  for  use  on  native  grasslands.  Daily 
evaporation  was  computed  by  adding  indepen- 
dently calculated  soil  evaporation  and  transpira- 
tion. Potential  evaporation  was  calculated  from 
commonly  available  atmospheric  information.  Soil 
evaporation  rate  was  related  to  soil  hydraulic  pro- 
perties, mulch  cover,  and  potential  evaporation 
rate.  Transpiration  rate  was  related  to  potential 
evaporation  through  the  green  leaf  area  index  and 
the  soil  water  status  of  the  root  zone.  Daily 
evaporation  was  calculated  for  three  small  native 
grassland  watersheds  where  runoff,  rainfall,  and 
soil  water  content  were  measured.  Seasonal 
changes  in  soil  water  content  were  calculated 
based  on  drainage  rates  computed  from  the 
amount  of  infiltration  in  excess  of  the  upper  limit 
of  extractable  soil  water  and  calculated  evapora- 
tion rates.  Calculated  changes  were  usually  within 
+  or  -  5  cm  of  measured  soil  water  during  a  1-yr 
period.  (Sims-ISWS) 
W77-05442 


2E.  Streamflow  and  Runoff 


HYDROGRAPH       ANALYSIS:       A       COMPU- 
TERIZED SEPARATION  TECHNIQUE, 

Intermountain  Forest  and  Range  Experiment  Sta- 
tion, Moscow,  Idaho. 

For  primary  bibliographic  entry  see  Field  4A 
W77-05117 


A  NONLINEAR  KINEMATIC  WAVE  MODEL 
FOR  WATERSHED  SURFACE  RUNOFF, 

New   Mexico   Inst,   of   Mining   and   Technology, 

Socorro. 

V.  P.  Singh,  and  D.  A.  Woolhiser. 

Journal  of  Hydrology,  Vol.  31,  No.  3/4,  p  221-243, 

December  1976.  5  fig,  4  tab,  21  ref,  2  append. 

Descriptors:  'Model  studies,  'Hydrographs, 
'Topography,  'Infiltration,  'Optimization, 
Agriculural  watersheds.  Surface  runoff,  Momen- 


Field  2— WATER  CYCLE 

Group  2E— Streamflow  and  Runoff 

turn  equation,  Peak  discharge,  Hydrology,  Terrac- 
ing. 

Identifiers:     "Kinematic     wave     model,     *Nash 
model.  Geometric  parameters. 

The  kinematic  flow  on  a  converging  surface  was 
considered  as  a  simple,  nonlinear  model  to 
describe  watershed  surface  runoff.  The  converg- 
ing overland  flow  model  has  three  parameters:  two 
geometric  parameters  and  one  kinematic  wave 
friction  relationship  parameter.  The  geometric 
parameters  were  determined  from  watershed 
topography.  The  procedure  for  transforming  the 
complex  geometry  of  a  natural  watershed  into  an 
equivalent  converging-section  geometry  was  out- 
lined. The  kinematic  wave  relationship  parameter 
was  obtained  by  an  optimization  procedure.  The 
developed  nonlinear  kinematic  wave  model  was 
tested  on  several  natural  agricultural  watersheds 
located  in  two  geographically  distinct  regions. 
Both  the  proposed  and  the  Nash  models  per- 
formed well  in  predicting  hydrograph  peaks  for  the 
storms  over  the  study  watersheds,  but  time  and 
shape  characteristics  were  represented  better  by 
the  proposed  model.  (Singh  -  ISWS) 
W77-05140 

AN  EXAMINATION  OF  THE  VARIANCE 
MINIMIZATION  TENDENCIES  OF  A 
SUPRAGLACIAL  STREAM, 

California  Univ.,  Santa  Barbara,  Dept.  of  Geog- 
raphy. 
J.  Dozier. 

Journal  of  Hydrology,  Vol.  31,  No.  3/4,  p  359-380, 
December  1976.  12  fig,  1  tab,  34  ref.  ARO 
DAHC04  67  C  0047. 

Descriptors:  *Fluvial  sediments,  'Glaciers, 
♦Streams,  Geomorphology,  Hydraulics,  Sediment 
transport,  Channels,  Erosion,  Graphical  analysis, 
Mathematical  models,  Equations. 
Identifiers:  *Supraglacial  streams,  Variance 
minimization,  Landscape  evolution,  Erodible 
channels,  Bed  shear  stress,  Skin  resistance,  Spec- 
tral analysis,  Cross-spectral  analysis. 

Synthesis  of  landscape  evolution  based  upon  the 
actual  processes  of  transfer  of  energy  and  material 
is  difficult  because  the  hydraulics  of  erodible 
channels  is  not  fully  understood.  Previous  workers 
have  utilized  variance  minimization  postulates  to 
derive  certain  hydraulic  relations,  but  these  have 
been  unsatisfactory  because  of  the  lack  of  a 
mechanism  for  variance  minimization.  This  study 
examined  the  validity  of  the  variance-minimiza- 
tion principle  through  an  investigation  of  the 
changes  in  the  longitudinal  distribution  of  the  bed- 
shear-stress  components  over  a  two-month  period 
in  two  reaches,  one  meandering  and  one  straight, 
of  a  rapidly  eroding  supraglacial  stream.  During 
this  time,  the  coefficients  of  variation  of  bed  shear 
stress,  skin  resistance,  and  form  resistance 
decreased  in  both  reaches.  Except  for  skin  re- 
sistance, the  values  were  lower  for  the  curved 
reach  than  for  the  straight.  Spectral  analysis  of  the 
paths  of  the  reaches  and  of  the  stress  distributions 
indicated  that  the  scale  of  the  regularities  decreas- 
ing discharge.  Cross-spectral  analysis  of  the  shear- 
stress  components  on  different  dates  indicated 
that  in  the  curved  reach,  the  locations  of  the 
minimum  shear  stresses  at  the  end  of  the  summer 
coincide  with  the  locations  of  the  maximum  skin 
resistances  at  the  beginning  of  the  summer.  (Lee  - 
ISWS) 
W77-05141 


A  NOTE  ON  THE  SYNCHRONISM  OF  HIGHLY 
CORRELATED  LAKES, 

Consiglio  Nazionale  dclle  Riccrche,  Milan  (Italy). 

Centro  di  Teoria  dei  Sistemi. 

For  primary  bibliographic  entry  sec  Field  2H. 

W77-05I42 


STOCHASTIC  MODELLING  OF  THE  EFFECTS 
OF  RESERVOIR  OPERATION, 

Waterloo    Univ.    (Ontario),    Dept.    of    Systems 

Design. 

For  primary  bibliographic  entry  see  Field  4A. 
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OVERLAND-FLOW  TRAVEL  TIME  VERSUS 
REYNOLDS  NUMBER, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

S.  S.  Butler. 

Journal  of  Hydrology,  Vol.  32,  No.  1/2,  p  175-182, 

January  1977.  1  fig,  1  tab,  9  ref. 

Descriptors:  'Overland  flow,  'Travel  time, 
•Reynolds  number,  Rainfall,  Discharge  measure- 
ment, Flow,  Time  of  concentration.  Equilibrium, 
Integrated  control  measures,  Laminar  flow.  Tur- 
bulent flow. 

Identifiers:  'Excess  rain,  Differential  expression, 
Strip  flow,  Integration,  Parameters,  Detention 
storage. 

A  general  expression  was  estiablished  for  the  time 
of  concentration,  or  equilibrium,  for  strip  flow, 
i.e.,  flow  over  areas  of  uniform  width.  The  time 
was  expressed  through  the  interrelationship  of  ex- 
cess rain  (rain  in  exesss  of  current  losses),  friction, 
slope,  and  length,  with  allowance  for  possible 
change  from  laminar  to  turbulent  flow.  In  partly 
turbulent  experimental  runs,  with  terminal 
Reynolds  numbers  above  1000,  the  flow  consists 
of  two  parts--(l)  an  upper  reach  of  Reynolds  num- 
bers below  1000  and  therefore  laminar,  and  (2)  the 
remaining  lower  reach,  which  is  turbulent.  Some 
'partly  turbulent'  runs  are  largely  laminar,  and 
others  are  largely,  but  not  entirely,  turbulent.  The 
travel  times  for  these  experimental  runs,  with 
widely  differing  percentages  of  turbulent  flow, 
correlate  well  as  a  group  when  plotted  versus  the 
theoretical  times.  Those  runs  which  are  partly  tur- 
bulent but  mainly  laminar,  plot  well  with  the  highly 
turbulent  runs,  but  they  plot  very  poorly  with  the 
all-laminar  runs.  (Roberts-ISWS) 
W77-05149 


COMPARATIVE     CLIMATIC     ANALYSIS     OF 

LOWER   MISSISSIPPI   RIVER   FLOODS:    1927, 

1973,  AND  1975, 

Louisiana   State   Univ.,   Baton  Rouge.   Dept.   of 

Geography  and  Anthropology. 

R.  A.Muller. 

Water  Resources  Bulletin,  Vol.  12,  No.  6,  p  1141- 

1 150,  December  1976.  4  fig,  2  tab,  9  ref. 

Descriptors:  'Floods,  'Climatic  data,  'Mississippi 

River,  Climates,  Climatology, 

Watersheds(Basins),   River  basins,  Flood  plains, 

Flood  stages,  Precipitation(Atmospheric),  Basins, 

Hydrographs. 

Identifiers:  Water  budget  analysis,  Flood  seasons. 

Lower  Mississippi  River. 

Hydrographs  of  the  Mississippi  River  near 
Vicksburg,  Mississippi,  showed  that  flood  stages 
were  higher  and  the  duration  of  days  above  flood 
stage  longer  during  1927  as  compared  to  1973  and 
1975.  Nevertheless,  a  climatic  water  budget  analy- 
sis of  the  entire  Mississippi  River  basin  by  climatic 
divisions  for  the  three  flood  seasons  indicated  that 
surplus  precipitation  available  for  runoff  and 
groundwater  recharge  was  greatest  during  the 
1972-1973  flood  season.  Although  upstream 
storage  opportunities  in  multipurpose  reservoirs 
may  have  reduced  the  potential  peak  stages  at 
Vicksburg,  variable  groundwater  storage  opportu- 
nities over  much  of  the  entire  Mississippi  River 
system  may  have  played  a  significant  role.  It  was 
recommended  that  the  relationships  between  re- 
gional groundwater  tables  and  long-term  climatic 
variability  be  studied,  so  that  groundwater  factors 
could  be  taken  into  account  in  terms  of  both 
evaluation  of  relations  between  land  use  and  river- 
basin  management  to  floods,  and  as  an  aid  to  pre- 
dictive flood  models.  (Roberts-ISWS) 
W77-05158 


STRONTIUM        ISOTOPES        Is        SBJ 

STREAMS      WITHIN      THK      SI  SO'  Kl 

RIVER  BASIN, 

Miami  Univ.,  Oxford,  Ohio.  Dept.  of  Geok 

R.  S  Fisher,  and  A.M.  Stueber 

Water  Resources  Research,  Vol   12,  No.  5 

1068,  October  1976.  5  fig,  1  lab,  17  ref 

Descriptors:  'Isotope  studies  "Si 
radioisotopes,  'Strontium,  'Rivers, 
Radioisotopes,  Geology,  Rocks,  Shale« 
stones.  Carbonates,  Groundwater,  Runo! 
pling.  Chemical  analysis,  Watersheds* 
Tributaries,  Aquifers,  Hydrology,  'Penns; 
Identifiers:  'Susquehanna  River  basintPa) 

The  concentration  and  isotopic  compoi 
strontium  in  water  samples  from  the  Susq 
River  and  its  major  tributaries  between  M 
berland,  Pennsylvania,  and  the  Chesape 
have  been  determined  to  investigate  the  u< 
of  the  Sr87/Sr86  ratio  as  a  tracer  in  hydrol 
dies.  The  Sr87/Sr86  ratios  of  tributaries,  r 
just  upstream  from  their  confluence 
Susquehanna,  show  considerable  variauV 
ing  from  0.7091  to  0.7218.  These  ratios  j 
be  determined  primarily  by  the  local  bedi 
and  aquifer  characteristics.  Tributarie 
drainage  basins  contain  important  c 
aquifers  have  relatively  high  Sr  concentra 
Sr87/Sr86  ratios  of  about  0.709;  where  th< 
is  shale  with  no  carbonate  rock,  the  tribu 
characterized  by  much  lower  Sr  conce 
and  Sr87/Sr86  ratios  of  about  0.716.  Trib 
metamorphic  bedrock  also  have  low  Sr  c< 
tions  and  isotopic  ratios  averaging  0. 
Sr87/Sr86  ratios  of  nearly  all  tributarii 
study  area  seem  to  represent  a  mixture  o 
proportions  of  two  distinctly  different 
water  types;  one  with  a  high  Sr  concentr 
low  Sr87/Sr86  ratio,  the  other  character 
low  Sr  concentration  and  relatively  high  I 
ratio.  In  the  northern  half  of  the  sti 
marked  variations  in  the  Sr87/Sr86  rat 
Susquehanna  River  indicate  incomplete 
tributary  and  mainstream  waters,  appar 
to  the  extreme  width  and  small  deptl 
ratio  of  the  Susquehanna.  Under  favorab 
ic  and  hydrologic  conditions,  strontium 
have  potential  as  a  tracer  of  water  pre 
(Sims-ISWS) 
W77-05160 

LINK  LENGTH  ORGANIZATION  Al 
WORK  SCALE  DEPENDENCIES  IN  T 
WORK  DIAMETER  MODEL, 

State   Univ.  of  New  York  at  Buffalo. 

Geography. 

For  primary  bibliographic  entry  see  Field 

W77-05161 


AN  APPLICATION  OF  COMPUTER  G 
TO  ANALYSIS  OF  EXTREMES, 

Sargent  and  Lundy,  Chicago,  111. 
G.  Burkhardt,  and  A.  Prakash. 
Water  Resources  Bulletin,  Vol.  12,  No. 
1258,  December  1976.  4  fig,  2  tab,  11  ref. 

Descriptors:  'Hydrologic  systems,  * 
models,  'Probability.  'Statistics,  Distrit 
terns.  Mathematical  studies,  Equation! 
ters.  Analysis. 

Identifiers:  'Return  period,  'Log  Pearsi 
distribution,  Skewness,  Probability  pape 

A  convenient  method  for  the  statistical  i 
hydrologic  extremes  is  to  use  probabilit) 
fit  selected  theoretical  distributions  tc 
observations.  Three  commonly  accepted 
distributions  of  extreme  hydrologic  ever 
double  exponential  distribution,  the  bo 
ponential  distribution,  and  the  Log  Pea 
III  distribution.  In  most  cases,  probabi 
are  distribution  specific.  But,  for  the  L< 
Type  III  distribution,  the  probability 
characterized  by  a  population-specific  | 


the  coefficient  of  skewness.  It  is  not  prac- 
:o  procure  probability  papers  for  all  possi- 
les  of  this  parameter.  Therefore,  a  com- 
ogram  was  developed  to  generate  popula- 
cific  probability  papers  and  to  perform 
al  analysis  of  the  data  using  computer 
i.  Probability  papers  covering  return 
up  to  1000  years  or  more  were  generated 
hree  distributions  mentioned  above.  Using 
routine,  available  extremal  observations 
itted  on  selected  probability  papers,  and  a 
gression  analysis  was  used  to  fit  a  straight 
the  data.  Predictions  of  hydrologic  ex- 
or  higher  recurrence  intervals  can  be  made 
rapolating  the  fitted  straight  lines. 
ik-ISWS) 
64 


ICE  FOR  NONSTATIONARITY  AS  A 
AL  EXPLANATION  OF  THE  HURST 
MENON, 

lopkins   Univ.,   Baltimore,   Md.  Dept.  of 
hy  and  Environmental  Engineering, 
ary  bibliographic  entry  see  Field  2B 
65 


RIBUTED  CONVERGING  OVERLAND 
MODEL  3.  APPLICATION  TO  NATU- 
LTERSHEDS, 

sxico  Inst,   of   Mining  and  Technology, 

gh. 

esources  Research,  Vol.  12,  No.  5,  p  902- 

jberl976.  8  fig,  1  tab,  13ref. 

ors:  'Overland  flow,  *Model  studies, 
leds(Basins),  Runoff,  Agricultural 
ds,  Parametric  hydrology,  Hydrology, 
runoff  relationships,  Mathematical  stu- 
lations,  Flow. 

rs:  Distributed  system,  Rosenbrock- 
optimization  algorithm,  Lax-Wendroff 
Kinematic  wave  modeling. 

posed  distributed  converging  overland 
lei  was  utilized  to  predict  surface  runoff 
ee  natural  agricultural  watersheds.  The 
idroff  scheme  was  used  to  obtain  numeri- 
10ns.  For  determination  of  the  kinematic 
ction  relationship  parameter,  a  simple 
between  the  parameter  and  topographic 
s  hypothesized.  The  simple  relation  con- 
constants  which  are  optimized  for  each 
d  by  the  Rosenbrock-Palmer  optimization 
i.  The  model  results  were  in  good  agree- 
ith  runoff  observations  from  these 
ds.  It  was  shwon  that  if  the  model  struc- 
ound,  it  will  suffice  to  optimize  model 
rs  on  hydrograph  peak  only,  even  for 
i  of  the  entire  hydrograph.  The  model 
tggested  that  a  distributed  approach  to 
:  wave  modeling  of  watershed  surface  ru- 
itentially  promising  and  warrants  further 
lon.(Lee-ISWS) 
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NG  MONTHLY  HYDROLOGIC  PER- 
E, 

Univ.  of  America,   Washington,   D.   C. 

-ivil  Engineering. 

mg.andR.  U.  Jettmar. 

sources  Research,  Vol.  12,  No.  5,  p  829- 

'ber  1976.  5  fig,  3  tab,  7  ref,  1  append. 

■3029(No.  3730)(2). 

rs:  *Streamflow,  'Persistence,  *Model 

lathematical  models,  Runoff,  Monthly, 

I  techniques,   Statistical   analysis,   Cor- 

nalysis,  Streamflow  forcasting,  Rivers 

P. 

i:  "Streamflow  models. 

t  reported  an  empirical  study  of  the  au- 
ions  and  Hurst  parameter  properties  for 
treamflow  for  a  set  of  U.S.  Geological 


Survey  gaging  stations  in  the  eastern  United 
States.  The  analysis  was  motivated  by  a  desire  to 
develop  operational  criteria  to  select  persistence 
measures  and  generating  models.  The  work  was 
part  of  a  larger  effort  to  evaluate  the  trade-offs 
between  complex  and  simple  data  generators. 
Markov  generators  are  simple  in  comparison  to  the 
more  complex  self-similar  methods.  Monthly 
streamflow  data  were  found  to  have  Hurst 
statistics  similar  to  annual  data.  Least  squares  was 
presented  as  a  possible  method  to  estimate  per- 
sistence parameters  and  to  select  generating 
models.  Empiric  autocorrelations  were  treated  as 
data  in  a  fit  of  theoretic  covariance  functions  by 
minimum  squared  error.  The  Hurst  and  least 
squares  estimators  are  nearly  the  same.  The  lag  1 
correlation  is  much  smaller  than  least  squares 
Markov  estimators.  A  step-by-step  procedure  was 
suggested  for  implementation  of  least  squares  per- 
sistence analysis.  (Sims-ISWS) 
W77-05177 


A  VARIABLE  SOURCE  AREA  MODEL  OF  THE 
RAINFALL-RUNOFF  PROCESS  BASED  ON 
THE  WATERSHED  STREAM  NETWORK, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  2A 
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AN  EVALUATION  OF  THE  PRACTICALITY 
AND  COMPLEXITY  OF  SOME  RAINFALL  AND 
RUNOFF  TIME  SERIES  MODELS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
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SNOWMELT-FLOOD 


A  NORTHERN 

FREQUENCY  MODEL, 

Alaska  Univ.,  College.  Inst,  of  Water  Resources. 
R.  F.  Carlson,  and  P.  Fox. 

Water  Resources  Research,  Vol.  12,  No.  4,  p  786- 
794,  August  1976.  6  fig,  4  tab,  11  ref.  OWRT  B- 
030-ALASO).  14-31-001-4172. 

Descriptors:  'Model  studies,  *Snowmelt, 
'Alaska,  *Flood  frequency,  *Subarctic,  Flood 
forecasting,  Water  measurement,  Rainfall-runoff 
relationships,  Equations,  Forecasting,  Basins, 
Frequency. 

Identifiers:  *Snowmelt-flood  frequency  model, 
'Subarctic  regions,  'Chena  River,  Sensitivity 
analysis,  Subarctic  watersheds. 

A  rainfall-flood  frequency  model  was  examined 
and  converted  to  a  snowmelt-flood  frequency 
model  for  use  in  northern  subarctic  regions.  The 
model  was  applied  to  the  Chena  River  at  Fair- 
banks, an  interior  Alaskan  basin,  with  emphasis  on 
evaluation  of  the  model  for  use  on  watersheds 
with  few  or  no  previous  discharge  records.  The 
evaluation  included  examination  of  the  theoretical 
development  and  assumptions  of  the  original 
model,  adaptation  of  the  original  model  to  a  snow- 
melt-flood frequency  model,  sensitivity  analysis 
and  comparison  with  results  from  other 
techniques,  and  the  observed  frequency  series. 
While  the  model  suffered  from  certain  incon- 
sistencies, it  did  seem  to  be  a  useful  tool  for  flood 
frequency  design  for  subarctic  watersheds  with 
sparse  data  records.  (Roberts-ISWS) 
W77-05186 


A  COMPUTER-AIDED  SNOWMELT  MODEL 
FOR  AUGMENTING  WINTER  STREAMFLOW 
SIMULATION  IN  A  SOUTHERN  ONTARIO 
DRAINAGE  BASIN, 

Ontario   Ministry   of   the    Environment,   Toronto 

(Ontario).  Water  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  2C. 
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WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 

LOW-FLOW  CHARACTERISTICS  OF 

STREAMS  IN  THE  INNER  COASTAL  PLAIN  OF 
SOUTH  CAROLINA, 

Geological     Survey,     Columbia,      S.C.      Water 

Resources  Div. 

W.  M.  Bloxham. 

South   Carolina    Water   Resources   Commission, 

Columbia,  Report  No  5,  1976.  28  p,  5  fig,  1  plate,  2 

tab,  14  ref. 

Descriptors:    *Low   flow,    *Streamflow,    *South 
Carolina,  'Coastal  plains,  'Flow  rates,  Surface- 
ground  water  relationships,  Water  quality,  Chemi- 
cal analysis,  'Iron,  'Acidic  water. 
Identifiers:  'Inner  Coastal  Plain(SC). 

The  Inner  Coastal  Plain  lies  diagonally  across  the 
center  of  South  Carolina.  It  consists  of  primary 
coastal  plain  sediments  of  well-developed  relief 
and  receives  an  average  annual  rainfall  of  about  45 
inches.  The  low-flow  potential  at  74  sites  is  shown 
by  a  display  of  annual  minimum  7-day  values  on  a 
map  of  the  study  area.  In  some  areas,  there  is  con- 
formance to  a  general  pattern  but,  overall,  a  wide 
variability  in  low-flow  characteristics  is  evident. 
The  primary  factors  involved  are  believed  to  be 
varying  combinations  of  depth  of  stream  valley  in- 
cisement,  area  of  recharge  to  the  aquifers,  and 
variability  of  aquifer  yields.  Their  effect  on  low 
flow  is  not  well  defined  from  basin  characteristics, 
and  regionalization  as  a  method  of  estimating  low- 
flow  characteristics  is  not  recommended  for  the 
Inner  Coastal  Plain.  Except  for  their  general  acidic 
nature  and  high  iron  content,  the  water  quality  of 
the  streams  is  excellent.  (Woodard-USGS) 
W77 -05272 


LOW-FLOW  CHARACTERISTICS  OF 

STREAMS  ON  THE  KITSAP  PENINSULA  AND 
SELECTED  ADJACENT  ISLANDS,  WASHING- 
TON, 

Geological      Survey,      Tacoma,      Wash.      Water 

Resources  Div. 

J.  E.  Cummans. 

Open-file  report  76-704,  1977.  19  p,  4  fig,  3  tab    13 

ref. 

Descriptors:     'Low    flow,     'Small    watersheds, 
'Low-flow        frequency,         'Flow         duration, 
'Washington,  Gaging  stations,  Data  collections, 
Regression  analysis.  Flow  characteristics. 
Identifiers:  'Kitsap  Peninsula(Wash). 

Low-flow-frequency  data  are  tabulated  for  90 
streamflow  sites  on  the  Kitsap  Peninsula  and  ad- 
jacent islands,  Washington.  Also  listed  are  data  for 
56  additional  sites  which  have  insufficient  mea- 
surements for  frequency  analysis  but  which  have 
been  observed  having  no  flow  at  least  once  during 
the  low-flow  period.  The  streams  drain  relatively 
small  basins;  only  three  streams  have  drainage 
areas  greater  than  20.0  square  miles,  and  only  nine 
other  streams  have  drainage  areas  greater  than 
10.0  square  miles.  Mean  annual  precipitation  dur- 
ing the  period  1 93 1  -60  ranged  from  about  25  inches 
near  Hansville  to  about  70  inches  near  Tahuya. 
Low-flow-frequency  curves  plotted  from  records 
of  streamflow  at  eight  long-term  gaging  stations 
were  used  to  determine  data  for  low-flow  dura- 
tions of  7,  30,  60,  90,  and  183  days.  Regression 
techniques  then  were  used  to  estimate  low  flows 
with  frequencies  up  to  20  years  for  stations  with 
less  than  10  years  of  record  and  for  miscellaneous 
sites  where  discharge  measurements  have  been 
made.  (Woodard-USGS) 
W77-05273 


FLOOD  OF  JUNE  27,  1975,  IN  CITY  OF  AMES 
IOWA, 

Geological    Survey,     Iowa    City,     Iowa.     Water 

Resources  Div. 

O.  G.  Lara,  and  A.  J.  Heinitz. 

Open-file  report  76-728,  October  1976.  56  p  20  fie 

11  tab,  8  ref. 


>' 


Field  2— WATER  CYCLE 

Group  2E— Streamflow  and  Runoff 


Descriptors:      'Floods,     'Flood     data,     'Flood 
damage,    *Peak   discharge,    *Iowa,   Streamfllow, 
Flow   rates,   Gaging   stations,    Flood   frequency, 
Flood  profiles. 
Identifiers:  *Ames(Iowa). 

On  June  27,  1975,  the  city  of  Ames,  Iowa,  and 
vicinity  sustained  severe  flooding  from  Squaw 
Creek  and  the  South  Skunk  River.  This  was  the 
most  severe  flood  on  record,  with  losses  estimated 
at  over  a  million  dollars,  and  the  loss  of  one  life. 
The  peak  discharge  at  the  Squaw  Creek  station 
was  11,300  cfs,  which  is  1.6  times  the  100-year 
flood.  The  South  Skunk  River  above  the  con- 
fluence with  Squaw  Creek  peaked  at  5,330  cfs. 
The  recurrence  interval  of  this  discharge  is  6.0 
years.  The  peak  discharge  on  the  South  Skunk 
River  below  the  confluence  with  Squaw  Creek  was 
14,700  cfs,  which  is  1.1  times  the  100-year  flood. 
The  report  includes  records  of  stages  and 
discharge  during  the  flood  period,  a  discussion  of 
the  meteorologic  and  hydrologic  aspects  of  the 
event,  some  aerial  photographs  showing  the 
flooded  areas,  inundation  maps,  flood-elevation 
profiles,  a  discussion  of  flood  frequencies,  a  brief 
resume  of  past  floods,  and  other  pertinent  data. 
(Woodard-USGS) 
W77 -05276 


Identifiers:   'Transformations,   *SMEMAX,  Dis- 
tribution functions. 

A  transformation,  SMEMAX,  was  proposed  for 
normalizing  skewed  distributions  and  for  facilitat- 
ing their  analysis.  The  transformation  was  based 
on  the  analysis  of  a  right  triangle  whose  vertices 
are  represented  by  the  smallest,  median,  and  lar- 
gest observed  values  of  a  population.  The  base  and 
height  of  the  triangle  divide  the  population  into 
groups  whose  components  are  either  smaller  or 
larger  than  the  population's  median  value.  The 
transformed  equivalent  of  any  observed  value  is 
located  on  the  hypotenuse.  Analyses  of  flood  data 
of  65  rivers  in  the  Northwest  corroborate  the  ef- 
fectiveness and  utility  of  the  SMEMAX  transfor- 
mation, and  comparison  of  the  results  with  those 
obtained  by  standard  methods  reveals  the  adequa- 
cy of  the  method.  (Singh-ISWS) 
W77-05360 


THE   VALUE   AND   VULNERABILITY   OF 
FRESH  WATER  ECOSYSTEMS, 

Georgia  Inst,  of  Tech.,  Atlanta.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  6G. 
W77 -05394 


ON  THE  RUN-OFF  CHARACTERISTICS  IN 
THE  N1GORI  RIVER  AND  OHORA  RIVER 
BASINS  CONSIDERED  BY  THE  SURFACE 
RUN-OFF  (HYOMER  RYUSHUTSU  O  KAN- 
GAETA  NIGORI  GAWA  OYOBI  OHORA  GAWA 
RYUIKI  NI  OKERU  SHUSUI  TOKUSEI  NI 
TSUITE), 

N.  Takase,  and  Y.  Ujibashi. 

Kanazawa  Daigaku  Kogakubu  Kiyo,  (Memoirs  of 
the  Faculty  of  Technology,  Kanazawa  Universi- 
ty), Vol.  10,  No.  l,p  17-24,  1976.  9  fig,  1  tab,7ref. 

Descriptors:     'Runoff,     'Analytical    techniques, 
•Surface      runoff,      'River      basins,      Analysis, 
'Graphical  analysis.  River  systems.  Rivers,  Tribu- 
taries. 
Identifiers:  'Japan. 

The  runoff  mechanism  in  river  basins  is  very  com- 
plicated due  to  many  factors  involved.  Despite  stu- 
dies, many  problems  are  still  unsolved.  Several 
methods  for  runoff  analysis  have  been  introduced, 
including  the  runoff  function  method,  unitgraph 
method,  storage  function  method,  and  charac- 
teristic curve  method.  However,  the  runoff 
phenomena  are  not  entirely  clear,  as  no  method  of 
runoff  analysis  is  completely  satisfactory.  A 
universal  analysis  method  is  desirable.  The  rela- 
tionship between  variations  in  river  basin  charac- 
teristics and  surface  runoff  area  were  studied  in 
the  Nigori  river  basin  and  Ohora  river  basin  of  the 
Hida  river  tributary  of  the  Kiso  river  system,  all  in 
Japan.  The  characteristic  curve  analysis  method 
was  used  to  analyze  runoff.  Some  unusual  data 
were  obtained.  (Snyder-FIRL) 
W77-05320 


DISPERSION  OF  WATER  POLLUTANTS  IN  A 
TURBULENT  SHEAR  FLOW, 

Stone  and  Webster  Engineering  Corp.,  Boston, 

Mass. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05346 


FLOOD  ANALYSIS  BY  SMEMAX  TRANSFOR- 
MATION, 

N.Bethlahmy. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol.  103,  No.  HY1, 
Proceedings  Paper  12701,  p  69-78,  January  1977.  1 
fig,  6  tab,  3  ref,  2  append. 

Descriptors:  'Flood  frequency,  'Statistical 
methods,  'Hydrology,  'Annual  flood.  Numerical 
analysis,  Data  processing,  Streamflow, 
Methodology,  Analytical  techniques,  Equations, 
Frequency. 


CONTRIBUTION  OF  SUBSURFACE  FLOW 
FROM  THE  UPPER  SLOPES  OF  FORESTED 
WATERSHEDS  TO  CHANNEL  FLOW, 

Forest  Service  (USDA),  Oxford,  Miss.  Southern 

Forest  Experiment  Station. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-05436 


NUMERICAL  SIMULATION  OF  A  TWO 
DIMENSIONAL  FLOOD  WAVE  PROPAGATION 
DUE  TO  DAM  FAILURE, 

Thessaloniki  Univ.,  Salonika  (Greece). 

For  primary  bibliographic  entry  see  Field  8B. 

W77-05450 


2F.  Groundwater 


SUSTAINED  FLOW  IN  SMALL  APPALACHIAN 
WATERSHEDS  UNDERLAIN  BY  CARBONATE 
ROCKS, 

Pennsylvania  State  Univ.,  University  Park.  Inst. 

for  Research  on  Land  and  Water  Resources. 

E.L.White. 

Journal  of  Hydrology,  Vol.  32,  No.  1/2,  p  71-86, 

January  1977.  7  fig,  6  tab,  18  ref. 

Descriptors:  'Base  flow,  'Carbonate  rocks, 
•Appalachian  Mountain  Region, 

'Watersheds(Basins),  Limestones,  Dolomite, 
Karst,  Subsurface  drainage,  Sinks,  Correlation 
analysis,  Surface-groundwater  relationships,  Sub- 
surface flow,  Springs,  Fracture  permeability,  On- 
site  data  collections. 

Identifiers:  'Internal  drainage,  'Factor  analysis, 
'Cluster  analysis,  Groundwater  storage,  Dolines, 
Residence  time. 

The  groundwater  release  from  storage  as  it  relates 
to  sustained  flows  in  surface  streams  was  in- 
vestigated for  57  carbonate  basins  within  the  Ap- 
palachian Highlands.  Comparisons  were  made 
between  sustained  flow  and  the  aerial  extent  of 
limestone  and  dolomite  rock  outcrop  within  the 
basins  and  with  the  degree  of  karst  development  as 
measured  by  internal  drainage  through  dolines  and 
sinking  streams.  Data  analyses  by  direct  correla- 
tion, by  factor  analysis,  and  by  cluster  analysis 
showed  that  the  basins  investigated  fell  into  two 
distinct  population:  those  with  sustained  flows 
comparable  to  flows  observed  in  non-carbonate 
basins,  and  those  with  exceptionally  low  sustained 
flows.  Basins  with  a  high  degree  of  karst  develop- 
ment tended  to  have  low  sustained  flow  because  of 
poor  groundwater  storage  and  short  residence 
times  in  carbonate  aquifers  with  conduit-type 
permeability.    Higher   sustained    flows   were   as- 


sociated with  aquifers  of  the  diffuse-flo» 

(Visocky-  ISWS; 

W77-05143 


RADIAL   FLOW    WITH    DISCHARGING 

AND  OBSERVATION-WELL  STORAGE, 

Nevada   Univ.    System,   Reno.   Water  Re 

Center;  and  Nevada  Univ  ,  Reno.  Desert  Ri 

Inst. 

For  primary  bibliographic  entry  see  Field  41 

W77-05144 


ANALYSIS  OF  PERMEAMETER  DATA 
TAIN  PARAMETERS  OF  NON-DA  RC  Y  F 

Ahmadu   Bello   Univ.,   Zaria  (Nigeria).  I 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2 

W77-05148 

POLYURETHANE     FOAM--A     USEFUL 
BOREHOLE  GROUT, 

Institute      of      Geological      Sciences, 

(England).  Dept.  of  Hydrogeology. 

For  primary  bibliographic  entry  see  Field  1 

W77-05150 


STRONTIUM  ISOTOPES  IN  SEI 
STREAMS  WITHIN  THE  SUSQUE 
RIVER  BASIN, 

Miami  Univ.,  Oxford,  Ohio.  Dept.  of  Geol 
For  primary  bibliographic  entry  see  Field : 
W77-05160 


HYDROCHEMICAL     CHARACTERIST! 

GROUND      WATERS      LN      THE      LO 

BETWEEN   THE   RIVERS   TIMIS   AND 

(IN  ROMANIAN), 

Institutul     de     Studii     si     Gercetari    Pi 

Bucharest  (Rumania). 

N.  Florea,  L.  Vlad,  A.  Conescu,  I.  Munte; 

S.  Morgenstem. 

An  Inst  Stud  Cercet  Pedol.  40,  p  463-489, 

Descriptors:    Water   chemistry,    'Grout 
Rivers,  Mineralogy,  Sulfates,  Sodium  cot 
Sodium  Chloride,  Bicarbonates. 
Identifiers:     Romania,     Sodium     hydro 
Timis  River(Romania),  Bega  River(Roma 

The  lowland  between  the  rivers  Timis  : 
(Romania)  weakly  drained  and  unfra 
shows  a  water  table  frequently  situated  at 
2-3  m  deep  and  with  highly  varied  miner; 
ranging  0.28-4.22  g/1.  The  critical  depth  < 
waters  attains  1.7-2.2  m  and  the  critical  m 
tion  is  1-1.5  g/1.  The  ground  waters  are  of 
with  or  without  NaHC03,  as  the  accumi 
salts  is  different  in  the  2  cases.  The  acci 
of  salts  in  ground  waters  with  NaHC03  < 
transition  from  the  bicarbonate  to  the  bic 
chloride  chemical  composition,  whe 
ground  waters  without  the  NaHC03  the 
is  from  bicarbonate  to  sulfate  chemical 
tion.  Soda  (NaHC03,  Na2C03)  fror, 
waters  (situated  as  a  rule  in  boggy  areas  ( 
kaline  soils)  was  formed  primarily  on  a 
the  reduction  of  sulfates,  thus  justifying 
content  of  sulfates  and  their  high  c< 
chlorides,  as  compared  to  NaHC03-f« 
The  association  in  nature  of  areas  wil 
waters  containing  NaHC03  with  area 
NaHc03  is  accounted  for  by  the  in 
between  water  ions. -Copyright  1975, 
Abstracts,  Inc. 
W77-05166 


NUMERICAL  PREDICTIONS  OF  TWC 
SIONAL  TRANSIENT  GROUNDWATF 
BY  THE  METHOD  OF  CHARACTERIS 

Michigan  State  Univ.,  East  Lansing.  Dei 

Engineering. 

D.  C.  Wiggert,  and  E.  B.  Wyhe. 
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Resources  Research,  Vol.  12,  No.  5,  p  971- 
lober  1976.  12  fig,  1  tab,  31  ref.  OWRT  A- 
:H(2). 

lors:  'Groundwater  movement,  *Model 
'Mathematical  models.  Groundwater, 
5,  Analytical  techniques,  Finite  element 
,  Numerical  analysis.  Base  flow,  Subsur- 
waters.  Hydrogeology,  Hydrology, 
sting. 

y  flow  in  a  confined  or  leaky  aquifer  can 
yzed  by  replacing  the  two-dimensional 
>main  with  a  latticework  of  line  elements 
itersect  at  nodal  points.  Continuity  and 
urn  prinicples  were  applied  to  each  line 
separately,  resulting  in  a  system  of  hyper- 
lations  which  can  be  solved  by  the  method 
cteristics.  Upon  combination  of  the  con- 
•elation  and  compatibility  conditions  at 
le,  and  explicit  solution  for  the  time-varia- 
imetnc  heads  and  seepage  velocities  was 
.  An  inertial  multiplier  was  introduced  in 
lentum  equation,  which  varies  inversely 

magnitude  of  the  fluid  acceleration.  The 
p,  proportional  to  the  multiplier,  thus  as- 
rge  values,  while  the  method  continues  to 
accurate,  stable  results.  Numerical  exam- 
e  compared  with  analytical  solutions,  and 
Jmogeneous  regional  aquifer  analysis 
ivorably  with  a  finite  element  model.  The 
il  scheme  provides  ease  of  programing, 

computer  storage  requirements,  and 
ile  central  processing  times.  (Sims-ISWS) 
73 


NMENTAL  TRITIUM  AS  A 

VIETEOROLOGIC      TOOL      IN      THE 
LL  BASIN,  NEW  MEXICO,  I.  TRITIUM 
FUNCTION     AND     PRECIPITATION- 
IGE  RELATION, 
:xico  Inst,  of  Mining  and   Technology, 

Jinowttz,  G.  W.  Gross,  and  C.  R.  Holmes. 
)f  Hydrology,  Vol.  32,  No.  1/2,  p  3-17 
1977.  4  fig,  4  tab,  21  ref.  OWRT  A-037- 

*Groundwater, 
ition(Atmospheric),  'Tracers,  "Tritium, 
lexico,  Aquifers,  Artesian  aquifers, 
ater  movement,  Artesian  wells,  Water 
J-site  investigations,  Recharge,  Natural 
Groundwater  recharge,  Rainfall,  Fal- 
loisotopes,  Isotope  studies, 
s:  'Tritium  fallout,  *Roswell  Basin(NM). 

nalyses  of  precipitation  collected  in  cen- 
Mexico  in  the  years  1957-1968  were  com- 
th  precipitation  distribution  patterns  in 
1  time.  An  empirical  tritium  input  func- 
ctive  fallout)  for  the  Roswell  artesian 
southeastern  New  Mexico  was  con- 
Rather  than  linearly  related  to  precipita- 
is  found  that  recharge  is  proportional  to  a 
action  of  the  mean  annual  precipitation. 
Section  of  precipitation  measuring  sta- 
of  critical  importance  in  constructing  the 
iput  function.  (See  also  W77-05175  and 
6)  (Sims-ISWS) 
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'MENTAL  TRITIUM  AS  A 

IETEOROLOGIC  TOOL  IN  THE 
L  BASIN,  NEW  MEXICO,  II.  TRITI- 
ERNS  IN  GROUNDWATER, 

»co  Inst,  of  Mining  and   Technology, 

jnowitz,  G.  W.  Gross,  and  C.  R.  Holmes. 

Hydrology,  Vol.  32,  No.  1/2,  p  19-33 

"77.    5    fig,     13    ref.    OWRT    A-037- 


-s:  "Groundwater,  "Tracers,  "tritium, 
exico,  Aquifers,  Artesian  aquifers, 
iter   movement,    Distribution    patterns. 


Wells,     Water     wells,     On-site     investigations, 
Groundwater  recharge,   Natural  recharge,   Rain- 
fall, Precipitation(Atmospheric),  Fallout 
Radioisotopes,  Isotope  studies,  Hydrogeology. 
Identifiers:  "Tritium  fallout,  "Roswell  Basin(NM). 

The  tritium  input  function  was  correlated  with 
tritium-time  profiles  of  seven  wells.  The  profiles 
of  these  wells  were  also  correlated  among  each 
other.  Correlation  was  greatly  facilitated  by  the 
slug-flow  characteristics  of  the  confined  fractured 
carbonate  aquifer  and  by  the  sharp  periodicity  of 
precipitation  over  the  recharge  area  of  this  semi- 
and  basin.  Two  distinct  subregions,  characterized 
by  different  circulation  patterns,  were  recognized 
in  the  basin.  Random  sampling  over  an  extensive 
area  during  a  two-year  period  was  sufficient  to 
yield  valuable  information  about  residence  times 
and  permeability  contrasts.  (See  also  W77-05174 
andW77-05176) 
W77-05175 


ENVIRONMENTAL  TRITIUM  AS  A 

HYDROMETEOROLOGIC  TOOL  IN  THE 
ROSWELL  BASIN,  NEW  MEXICO,  III 
HYDROLOGIC  PARAMETERS, 

New   Mexico   Inst,   of   Mining  and   Technology, 

Socorro. 

D.  D.  Rabinowitz,  G.  W.  Gross,  and  C.  R.  Holmes. 

Journal  of  Hydrology,  Vol.  32,  No.  1/2,  p  35-46, 

January  1977.  2  fig,  1  tab,  13  ref.  OWRT  A-037- 

NMEX(4). 

Descriptors:  "Groundwater,  "Groundwater  move- 
ment, "Model  studies,  "New  Mexico,  "Tritium, 
"Tracers,  Mathematical  models,  Porosity, 
Recharge,  Natural  recharge,  Groundwater 
recharge,  Aquifers,  Dispersion,  Radioisotopes, 
Isotope  studies,  Hydrogeology,  Hydrology. 
Identifiers:  "Roswell  Basin(NM). 

Hydrologic  parameters  computed  on  the  basis  of 
tritium  data  were  correlated  with  hydrologic, 
lithologic,  and  structural  features  in  the  basin.  In 
its  northern  part,  average  groundwater  velocity, 
porosity,  and  effective  thickness  of  the  aquifer 
were  found  to  be  of  the  order  of  70  ft/day,  1%  and 
2  ft,  respectively.  These  parameters  were  tested 
by  a  one-dimensional,  time-dependent  dispersion 
equation.  The  observed  trends  and  magnitudes  of 
tritium  variations  in  well  water  were  reproduced. 
The  average  dispersion  constant  was  found  to  be 
70  plus  or  5  minus  ft.  A  quantitative  analysis  of 
hydrologic  parmeters  for  the  central  part  of  the 
basin  was  restricted  by  lack  of  available  data.  (See 
also  W77-05174  and  A77-05175.  (Sims-ISWS) 
W77-05176 


A    SIMPLE    CASE    OF    CONJUNCTIVE    SUR- 
FACE-GROUND-WATER MANAGEMENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4B 

W77-05198 


MAJOR  CARBON  14  ANOMALY  IN  A  RE- 
GIONAL CARBONATE  AQUIFER:  POSSIBLE 
EVIDENCE  FOR  MEGASCALE  CHANNELING, 
SOUTH  CENTRAL  GREAT  BASIN, 

Geological  Survey,  Reston,  Va.  Water  Resources 

Div. 

I.  J.  Winograd,  and  F.  J.  Pearson,  Jr. 

Water  Resources  Research,  Vol  12,  No  6,  p  1125- 

1143,  December  1976. 

Descriptors:  "Geochemistry,  "Water  quality, 
"Groundwater,  "Springs,  "Carbonate  rocks! 
Aquifers,  Faults(Geologic),  Nevada,  Trace  ele- 
ments. 

Identifiers:       "Carbon-14, 
Basin(Nev). 


Anomaly,       "Great 


The  carbon  14  content  of  groundwater  at  the 
center  of  a  16-km-long  fault-controlled  spring  line 
at  Ash   Meadows  in   south-central  Nevada   is   5 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 


times  greater  than  that  in  water  from  other  major 
springs  along  the  lineament.  The  difference  in  car- 
bon 14  stands  in  marked  contrast  to  the  near 
identity  of  all  springwaters  in  alkalinity,  pH,  car- 
bon 13,  oxygen  18,  deuterium,  tritium,  and  other 
major  and  trace  ions.  The  possible  explanations  of 
this  major  carbon  14  anomaly  are  evaluated  by 
using  all  available  chemical  and  isotopic  data  from 
basin-wide  wells  and  upland  springs  tapping  the  re- 
gional carbonate  aquifer  discharging  at  Ash 
Meadows.  The  four  most  plausible  hypotheses 
require  the  presence  of  a  major  longitudinal 
heterogeneity  in  the  distal  portion  of  the  ground- 
water basin  to  explain  the  anomaly.  Flow  channel- 
ing with  an  amplitude  of  at  least  1 1  km  is  indicated. 
The  simplifying  assumption  commonly  used  in 
simulation  of  basin-wide  flow  through  fractured  or 
solution-riddled  aquifers,  namely,  that  the  aquifer 
is  'homogenous  in  its  heterogeneity'  is  not  applica- 
ble to  the  dense  fractured  Paleozoic  carbonate 
rockes  comprising  the  Nevada  aquifer; 
heterogeneities  in  this  aquifer  do  not  cancel  each 
other  areally.  (Woodard-USGS) 
W77-05261 


LOW-FLOW  CHARACTERISTICS  OF 

STREAMS  IN  THE  INNER  COASTAL  PLAIN  OF 
SOUTH  CAROLINA, 

Geological      Survey,      Columbia,      S.C.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2E 

W77-05272 


GROUNDWATER     LEVELS     IN     NEBRASKA, 

1975, 

Geological      Survey,      Lincoln,      Nebr.      Water 

Resources  Div. 

M.  J.  Ellis,  and  D.  T.  Pederson. 

University    of    Nebraska    Lincoln,    Institute    of 

Agriculture  and  Natural  Resources,  Water  Survey 

Paper  No  43,  December  1976.  92  p,  22  ref. 

Descriptors:  "Groundwater  resources, 

"Observation  wells,  "Water  level  fluctuations! 
"Nebraska,  Hydrographs,  Withdrawal,  Ground- 
water recharge,  Precipitation(Atmospheric), 
Water  utilization,  Irrigation  wells. 

Groundwater-level  changes  in  Nebraska  are  sum- 
marized for  the  year  1975.  The  amounts  of  change 
estimated  from  predevelopment  levels  are  shown 
on  maps,  and  hydrographs  are  used  to  show  trends 
in  water-level  changes.  Also  described  are  availa- 
bility of  data  on  water  levels,  changes  in  the  water- 
level-measurement  program  during  the  year,  and 
the  two  major  causes  of  water-level  changes- 
recharge  from  precipitation  and  withdrawal  of 
groundwater.  The  largest  groundwater  use  in 
Nebraska  during  1975  was  approximately  5  million 
acre-feet  pumped  from  49,471  registered  irrigation 
wells.  (Woodard-USGS) 
W77-05274 


GROUND-WATER  LEVELS  IN  OBSERVATION 
WELLS  IN  OKLAHOMA,  1971-74, 

Geological  Survey,  Oklahoma  City,  Okla.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C 

W77-05275 


PROGRESS  REPORT  ON  GEOLOGY  OF  THE 
EDWARDS  AQUIFER,  SAN  ANTONIO  AREA 
TEXAS,  AND  PRELIMINARY  INTERPRETA- 
TION OF  BOREHOLE  GEOPHYSICAL  AND 
LABORATORY  DATA  ON  CARBONATE 
ROCKS, 

Geological  Survey,  San  Antonio,  Tex.  Water 
Resources  Div. 

R.  W.  Maclay,  and  T.  A.  Small. 
Open-file  report  76-627,  November  1976  65  p   20 
fig,  3  tab,  33  ref. 

Descriptors:  "Hydrogeology,  "Aquifer  charac- 
teristics,    "Carbonate     rocks,     "Water     quality, 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


•Texas,  Data  collections,  Borehole  geophysics, 

Stratigraphy,   Core   logging.   Geologic   mapping, 

Faults(Geologic). 

Identifiers:    *San   Antonio   area(Tex),   *Edwards 

aquifer(Tex). 

The  Edwards  aquifer,  which  is  one  of  the  most 
productive  aquifers  in  the  southwestern  military 
installations,  and  17  communities  in  South  Texas. 
San  Antonio,  which  has  a  population  of  about 
750,000,  obtains  its  entire  water  supply  from  the 
Edwards.  The  primary  purpose  of  this  progress  re- 
port is  to  describe  the  geology  and  porosity  of  the 
rocks  of  the  Edwards  aquifer  in  the  San  Antonio 
and  to  present  preliminary  interpretations  of 
borehole  geophysical  and  laboratory  data.  The 
data  were  obtained  from  geophysical  and  geologic 
studies  of  nine  cored  test  holes,  from  laboratory 
analyses  of  samples  of  aquifer  materials,  and  from 
recent  stratigraphic  studies  by  Rose  (1972).  The 
aquifer  is  areally  divided  into  a  fresh-water  zone 
and  a  saline  zone  at  the  'bad-water'  line.  The  bad- 
water  line  forms  the  southern  boundary  of  the 
fresh-water  zone  and  its  position  is  determined  by 
the  occurrence  of  water  containing  1 ,000  mg/liter 
or  more  of  dissolved  solids.  Rock  characteristics 
and  water  chemistry  in  the  fresh-water  one  differ 
markedly  from  those  of  the  saline  zone.  The  high 
permeability  of  the  aquifer  within  the  fresh-water 
zone  results  from  open  fractures  and  selectively 
dissolved  facies.  (Woodard-USGS) 
W77-05277 


CONSIDERATION  OF  TOTAL  ENERGY  LOSS 
IN  THEORY  OF  FLOW  TO  WELLS, 

Nevada  Univ.,  Reno,  Nev.  Desert  Research  Inst. 
R.  L.  Cooley,  and  A.  B.  Cunningham. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  717, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Center,  Technical  Report  Series 
H-W,  Publication  No.  30,  March  1977.  48  p,  7  fig,  1 
tab,  17  ref.  OWRT  A-061-NEV(1),  14-31-0001- 
5028. 

Descriptors:  *Aquifer  characteristics,  Aquifer 
systems,  Aquifer  testing,  'Groundwater  move- 
ment, *Water  wells,  'Unsteady  flow,  Water 
supply,  'Energy  loss,  'Flow. 

A  coupled  numerical  solution  for  unsteady  flow  in 
single  or  multiple  aquifers  and  the  well  penetrating 
the  system  was  developed.  Analysis  of  hypotheti- 
cal problems  indicates  that,  because  of  friction 
losses  and  nonuniform  flow  in  the  well  bore,  a  sig- 
nificant region  of  nonradial  flow  in  the  aquifer(s) 
results  whenever  aquifer  hydraulic  conductivity  is 
greater  than  about  0.015  m/min  and  pumping  rate 
is  greater  than  about  1.2  m3/min.  Because  of  this 
non  radial  flow,  significant  errors  in  computed 
aquifer  transmissivity  can  occur  whenever  aquifer 
hydraulic  conductivity  is  greater  than  about  0.03 
m/min.  Because  of  unsteady  flow  in  the  well  bore, 
flow  may  be  highly  nonradial  for  the  first  few 
seconds  of  pumping  irrespective  of  hydraulic  con- 
ductivity or  pumping  rate.  Percentage  of  open  area 
in  the  screened  or  perforated  section  of  well  bore. 
Fanning  friction  factor,  and  contraction  coeffi- 
cients characterizing  flow  through  the  perforations 
or  slots  exercise  little  control  on  system  response 
for  wide  variations  in  their  values.  Expressions  for 
parameters  B  and  C  in  the  total  drawdown  equa- 
tion sw  =  BQ  +  CQ2  (where  Sw  is  drawdown  in 
the  well  and  Q  is  pumping  rate)  were  developed 
theoretically  and  show  the  relationship  of  these 
parameters  to  the  basic  system  parameters  used  in 
this  study.  It  is  possible  that  a  method  of  estimat- 
ing C  without  use  of  a  step  drawdown  test  could  be 
developed. 
W77-05368 


A  SUMMARY   OF  GROUND  WATER  CONDI- 
TIONS COASTAL  GEORGIA, 

Georgia    Dept.    of   Natural    Resources,    Atlanta. 

Earth  and  Water  Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05395 


EXPERIMENTAL  STUDY  OF  WETTING 
FRONT  INSTABILITY  INDUCED  BY  SUDDEN 
CHANGE  OF  PRESSURE  GRADIENT, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  En- 
vironmental Mechanics. 
For  primary  bibliographic  entry  see  Field  2G. 

W77-05433 

GRAVITY  DRAINAGE  OF  A  SAND  PROFILE 
UNDER  A  TIME-DEPENDENT  SURFACE 
FLUX, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

S.  N.  Webb,  and  K.  K.  Watson. 

Australian  Journal  of  Soil  Research,  Vol.  15,  No. 

1 ,  p.  9-16,  March  1977.  8  fig,  2  tab,  4  ref. 

Descriptors:  'Artificial  recharge,  'Mathematical 
models,  'Gravitational         water,  Sands, 

•Groundwater  recharge,  Infiltration,  'Drainage, 
Porous  media,  Soil  water  movement,  Soil  profiles. 
Identifiers:  'Gravity  drainage,  'Sand  profile. 

The  replenishment  of  groundwater  supplies  from 
recharge  trenches  often  involves  the  use  of  water 
containing  quantities  of  suspended  solids  which 
eventually  become  deposited  on  the  sides  and  bot- 
tom of  the  trench  with  a  consequent  decrease  in  in- 
take rate.  This  process  is  simulated  numerically  in 
one  dimension  by  using  a  finite  difference  solution 
of  the  flow  equation  with  a  time-dependent  sur- 
face flux  boundary  condition.  Three  algebraic 
functions  are  used  to  represent  the  flux  change  so 
that  different  physical  characteristics  of  the 
system  can  be  studied.  The  numerical  results  in- 
dicate that  for  a  reasonably  slow  rate  of  flux 
reduction  water  content  and  pressure  head  profiles 
of  a  steady  state  configuration,  appropriate  to  the 
flux  at  the  time,  are  obtained.  However,  with  a 
more  rapid  flux  change  unsteady  state  conditions 
remain  established  throughout  the  profile  and  pre- 
dictions of  water  content  and  pressure  head  can 
only  be  made  using  an  unsteady  state  analysis. 
(CSIRO) 
W77-05532 
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SOIL  WATER  AVAILABILITY  IN  AN  ARIZONA 
MIXED  CONIFER  CLEARCUTTING, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Flagstaff,  Ariz. 

For  primary  bibliographic  entry  see  Field  4D. 

W77-05121 

ANALYSIS  OF  PERMEAMETER  DATA  TO  OB- 
TAIN PARAMETERS  OF  NON-DARCY  FLOW, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 

Civil  Engineering. 

M.A.Gill. 

Journal  of  Hydrology,  Vol.  32,  No.  1/2,  p  165-173. 

January  1977.  3  fig,  1  tab,  4  ref. 

Descriptors:  'Permeameters,  'Seepage,  'Data 
processing,  Permeability,  Flow,  Hydraulic 
gradient,  Velocity,  Darcys  law,  Hydraulic  conduc- 
tivity, Porous  media.  Laboratory  tests.  Analytical 
techniques.  Correlation  analysis.  Soil  water  move- 
ment, Infiltration. 
Identifiers:  'Non-Darcy  flow. 

Methods  of  analysis  of  the  permeameter  data  were 
described  for  determining  the  coefficnients  of 
linear  and  quadratic  resistivity  in  non-Darcy  flow 
through  porous  media.  The  theoretical  analysis  of 
the  falling-head  permeameter  for  transitional 
regime  of  flow  was  verified  by  labortory  data. 
(Sims-ISWS) 
W77-05148 


POLYURETHANE  FOAM--A  USEFUL 
BOREHOLE  GROUT, 

Institute      of      Geological      Sciences,      ] 

(England).  Dept.  of  Hydrogeology 

J.  H.  Black. 

Journal  of  Hydrology,  Vol.  32,  No.  1/2,  p  1 

January  1977.  4  fig,  2  ref 

Descriptors:  'Grouting,  'Boreholes,  *C 
grouting,  On-site  investigations,  Moisture  i 
Nuclear  moisture  meters,  Soil  moisture,  » 
water,  Chemicals,  Foaming,  Rocki 
sures(Geologic),  Hydrology,  Hydrogeolog 
Identifiers:  'Polyurethane  foam,  Borehole 

A  grouting  system  was  described  which 
neutron  probe  access  tubes  to  be  installed 
fissured  rock.  The  method  was  simple  an 
and  it  allowed  reference  to  be  made  dii 
borehold  core  samples.  Foaming  polyi 
grout  enables  neutron  moisture  probe  r 
ments  to  be  made  to  previously  unattaine 
in  fissured  competent  rocks.  Its  partic 
vantages  are  its  low  gamma  attenuation 
neutron  cross  section,  and  especially  it! 
fissure  penetration.  (Sims-ISWS) 
W77-05150 

EVALUATION  OF  THE  OPTIMAL  THI< 
OF  SOIL  BETWEEN  SOURCE  AND  DEI 
IN  THE  GAMMA-RAY  TRANSJ 
METHOD, 

Roorkee  Univ.  (India).  Dept.  of  Physics. 
B.  P.  Singh,  and  S.  Chandra. 
Journal  of  Hydrology,  Vol.  32,  No.  1/2,  p 
January  1977.  2  fig,  3  ref. 

Descriptors:  'Soil  tests,  'Soil  moistui 
water,  'Soils,  'Gamma  rays,  Moisture 
Moisture,  Soil  water  movement,  Ab 
Slopes,  Permeability. 
Identifiers:  'Soil  thickness,  'Gamma  ray 
sion,  Soil-water  system,  Soil  sample,  Si 
Linear  function.  Soil  columns. 

The  gamma-ray  transmission  method  for 
mination  of  moisture  in  soils  was  reporte 
With  this  method,  apart  from  the  c 
gamma-ray  source,  detector,  and  electroi 
ment,  the  thickness  of  the  soil  has  to  be 
better  accuracy.  The  1974  data  were  ans 
the  determination  of  optimal  soil 
between  source  and  detector.  (Roberts-IJ 
W77-05151 

A  COMPARISON  OF  TECHNIQUES  FC 
ING  THE  DD7FUSION  EQUATION  V 
EXPONENTIAL  DIFFUSIVITY, 

Connecticut    Agricultural    Experiment 

New  Haven. 

J.-Y.  Parlange,  and  D.  K.  Babu. 

Water  Resources  Research,  Vol.  12,  No. 

1318,  December  1976.  8  ref. 

Descriptors:  'Diffusion,  *D 

'Mathematical    studies,    Equations,    S< 

Sorption. 

Identifiers:  'Perturbation,  'Exponential 

ty. 

A  recent  solution  obtained  by  Babu  whi 
water  diffusivity  has  an  exponential  bet 
compared  with  two  earlier  solutions.  It  \ 
that  with  a  slight  modification,  Babu's 
tion  solution  is  identical  to  the  iterativ 
using  Cisler's  correction.  It  was  also  s 
solutions  which  optimize  the  sorptivit 
front  position  are  numerically  indisti! 
from  either  the  perturbation  or  the  iter 
tion  but  have,  in  general,  a  much  simplei 
form.  (Visocky-ISWS) 
W77-05162 
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APPLICATION  OF  THE  OVERBURDEN 
ENTIAL  THEORY  TO  SWELLING  SOILS, 

cultural      Research      Council,      Cambridge 

land).  Unit  of  Soil  Physics. 

.  Towner. 

sr  Resources  Research,  Vol.  12,  No.  6,  p 1313- 

,  December  1976.  2  fig,  8  ref. 

riptors:  *Soil  water,  *Soils,  "Hysteresis,  Soil 
ture.  Moisture  content,  Physical  properties, 
water.    Shrinkage,    Mathematical    models, 
r  table,  Soil  science, 
ifiers:  'Swelling  soils,  *Overburden  potential 

y- 

i  a  consideration  of  alternative  loading  paths 
:  shrinkage  diagram  of  swelling  soils,  it  was 
n  that  hysteresis  in  the  relationship  between 
oids  ratio  and  the  moisture  ratio  may  occur, 
though  no  actual  reversals  of  loading  have 

allowed  nor  any  irreversible  structural 
jes  have  taken  place.  Therefore,  it  was  ar- 
that  the  application  of  the  overburden  poten- 
ieory  to  the  analysis  of  situations,  such  as 

profiles  above  water  tables  in  vertical  soil 
ins.  is  questionable.  The  need  for  experimen- 
■dies  was  stressed.  (Sims-ISWS) 
05167 


RIBUTIONS  OF  WATER  AND  HERBICIDE 
LAKELAND  SAND  DURING  INITIAL 
!ES  OF  INFILTRATION, 

la  Univ.,  Gainesville.  Dept.  of  Soil  Science, 
rimary  bibliographic  entry  see  Field  5B 
35180 


DRAINAGE    IN    BEDDED    SOIL    OR    A 

V, 

State  Univ.,  Ames.  Dept.  of  Agronomy. 

rimary  bibliographic  entry  see  Field  4A 

15181 


VATION  OF  EQUATIONS  FOR  RAIN- 
INFILTRATION, 

sdo  State  Univ.,  Fort  Collins.  Engineering 

rch  Center. 

ilorel-Seytoux. 

il  of  Hydrology,  Vol.  31,  No.  3/4,  p  203-219, 

rtber   1976.   5   fig,    14    ref.    OWRT   B-144- 

K3),  14-34-0001-6064. 

iptors:  'Infiltration  rates,  'Unsaturated 
•Soil  water  movement,  'Theoretical  analy- 
nfiltration,  Soils,  Soil  science,  Permeability, 
Jl  intensity,  Porous  media,  Ponding,  Analy- 
luations,  Saturation. 

fiers:  Immiscible  displacement.  Two  phase 
Jicipient  ponding. 

ilas  were  derived  for  prediction  of  ponding 
nd  cumulative  infiltration  following  ponding 
the  influence  of  rainfall.  The  derivations  do 
sume  immediate  saturation  at  the  surface 
liston  displacement  of  air  by  water;  they  in- 
the  viscous  flow  of  air.  The  results  were 
red  with  experimental  data  of  Rubin  and 
»rdt  and  a  formula  proposed  by  Mein  and 
i.(Adams-ISWS) 
5182 


FOR 


!ER    MOISTURE-TEMPERATURE 

IC  TUNDRA, 

nia  Univ.,  Irvine,  Dept.  of  Civil  and  En- 

ental  Engineering. 

mary  bibliographic  entry  see  Field  2C. 


SAMPLING     FROM     EXPERIMENTAL 
S,  (IN  ROMANIAN), 

Jl    de    Studii     si     Gercetari     Pedologie, 

est  (Rumania). 

la,  and  A.  Canarache. 

Stud  Cercet  Pedol.  40,  p  145-167,  1972 


Descriptors:  Soils,  'Sampling,  Soil  tests,  Soil  anal- 
ysis, 'Soil  physical  properties,  'Soil  chemical  pro- 
perties, 'Soil  treatment,  Conductivity,  Hydrogen 
ion  concentration,  Nutrients. 

Studies  were  conducted  on  the  size  and  type  of 
variation  of  many  physical  and  chemical  soil  pro- 
perties in  experimental  fields  located  on  3  dif- 
ferent soil  types.  Those  soil  properties  which,  as  a 
rule,  follow  the  normal  law  of  frequency  distribu- 
tion showed  relatively  small  and  medium  variabili- 
ties. Low  variabilities  were  recorded  for  pH 
values,  bulk  density,  soil  separates  and  total 
exchangeable  bases;  medium  variabilities  for  field 
capacity,  resistance  to  tillage  and  vertical  cutting, 
infiltration  curve  parameters,  and  availble  K  con- 
tent; high  variabilities  for:  water  content,  hydrau- 
lic conductivity,  penetration  resistance,  shear 
strength,  hydrolytic  acidity  and  contents  of  Mn 
Fe,  available  P  and  exchangeable  Al.  The  variabili- 
ty within  the  experimental  plots  was  usually  posi- 
tively correlated  to  varibility  due  to  the  experi- 
mental treatments.  For  determining  the  penetra- 
tion resistance  in  the  field,  about  10  determina- 
tions are  to  be  made  in  every  plot. -Copyright 
1975,  Biological  Abstracts,  Inc. 
W77-05189 


A  FIELD  STUDY  OF  SOIL  WATER  DEPLETION 

PATTERNS     IN     PRESENCE     OF     GROWING 

SOYBEAN    ROOTS:    II.    EFFECT    OF    PLANT 

GROWTH  ON  SOIL  WATER  PRESSURE  AND 

WATER  LOSS  PATTERNS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 

L.  M.  Anya,  G.  R.  Blake,  and  D.  A.  Farrell. 

Soil  Science  Society  of  America  Proceedings,  Vol. 

39,  No.  3,  p  430-436,  May-June  1975.  9  fig,  1  tab 

15  ref.  OWRT  B-015-MINN(1 1). 

Descriptors:  'Soybeans,  'Soil  water,  'Soil  water 
movement,  Soil  properties,  Soil-water-plant  rela- 
tionships, Root  systems,  Plant  growth,  Root  zone. 
Identifiers:  'Soil  water  depletion. 

Soil-water  pressure  and  water-loss  patterns  in  the 
root  zone  of  soybean  were  determined  from  daily 
observations  during  irrigation-drying  cycles  for 
four  growth  periods  after  planting.  Tensometric 
measurements  of  soil  water  pressure  were  made 
on  a  10-cm  square  grid  from  one  plant  row  to  an 
adjacent  one  spaced  80  cm  apart,  and  between  10- 
and  70-cm  depths.  Water  contents  were  inferred 
from  pressure-water  content  relationships.  (See 
also  W76-02933  and  W77-05200)  (Skogerboe-Colo 

W77-05199 


A  FIELD  STUDY  OF  SOIL  WATER  DEPLETION 
PATTERNS  IN  PRESENCE  OF  GROWING 
SOYBEAN  ROOTS:  III,  ROOTING  CHARAC- 
TERISTICS AND  ROOT  EXTRACTION  OF 
SOIL  WATER, 

Minnesota  Univ.,  St.  Paul,  Dept.  of  Soil  Science. 
L.  M.  Arya,  G.  R.  Blake,  and  D.  A.  Farrell. 
Soil  Science  Society  of  America  Proceedings,  Vol. 
39,  No.  3,  p  437-444,  May-June  1975.  8  fig,  3  tab 
30  ref.  OWRT  B-015-MINN(12). 

Descriptors:  'Soybeans,  'Soil  water,  'Soil  water 
movement,  Soil  properties.  Soil-water-plant  rela- 
tionships, Root  systems,  Root  development,  Root 
distribution,  Root  zone. 
Identifiers:  'Soil  water  depletion. 

Rooting  characteristics  water  extraction  patterns 
in  the  root  zone  of  a  mature  soybean  crop  were 
determined  in  the  field.  Rates  of  water  extraction 
by  the  roots  in  the  various  10-cm  intervals  were 
computed  over  an  irrigation-drying  cycle,  81  to  91 
days  after  planting.  In  the  10-  to  30-  and  60-  to  70- 
cm  layers  the  extraction  rate  decreased  with  time. 
In  the  30-  to  60-cm  layer  and  initial  decrease  was 
followed  by  a  substantial  increase  later  in  the 
cycle.  Total  extraction  between  40  anf  240  hours 
after  irrigation  decreased  with  depth- 1.32  cm  in 
the  10-  to  20-cm  layers  and  0.25  cm  in  the  60-  to  70- 
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cm  layers.  Extraction  rate  for  the  10-  to  70  cm  soil 
during  the  47-  to  56-  and  81-  to  91-  days  growth 
periods  showed  an  initially  rapid  decrease  follow- 
ing irrigation  but  reached  constant  levels  of  0.48 
and  0.39  cm/day,  respectively.  (See  also  W76- 
02933  and  W77-05199)  (Skogerboe-Colo  St) 
W77-05200 


DETERMINATION  OF  TOTAL  MERCURY  IN 
SOILS  AND  SEDIMENTS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5A 
W77 -05201 


THE  CHEMISTRY  OF  LEAD  AND  CADMIUM 
IN  SOIL:  SOLID  PHASE  FORMATION, 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science 

and  Micrometeorology. 

For  primary  bibliographic  entry  see  Field  5B 

W77-05202 


CHANGE  OF  ORGANIC  SUBSTANCES  IN  VIR- 
GIN AND  ARABLE  CINNAMONIC  CALCARE- 
OUS MOUNTAIN  SOILS  DEPENDING  ON  THE 
DEGREE  OF  THEIR  EROSION,  (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  2J 
W77-05220 


OREGON'S  LONG-RANGE  REQUIREMENTS 
FOR  WATER.  GENERAL  SOIL  MAP  REPORT 
WITH  IRRIGABLE  AREAS,  JOHN  DAY 
DRAINAGE  BASIN. 

Oregon  Agricultural  Experiment  Station,  Corval- 

lis. 

Prepared  for  the  Oregon  State  Water  Resources 

Board,  1969,  Appendix  1-6.  101  p,  3  fig,  13  tab,  2 

map. 

Descriptors:  Soils,  'Soil  surveys,  'Soil  profiles, 
'Soil  types,  Runoff,  Irrigation,  'Drainage, 
'Oregon,  Soil  texture,  Soil  moisture,  Permeabili- 
ty, Water  management(Applied),  Root  zone, 
'Water         requirements,  'Irrigable  land, 

'Watersheds(Basins). 

Identifiers:  'John  Day  Drainage  Basin(OR) 
Available  water-holding  capacity(AWHC), 
Shrink-swell  potential,  Erosion  hazard,  Tempera- 
ture limitation. 

Soil  survey  information  of  the  National  Coopera- 
tive Soil  Survey  program  in  Oregon  was  used  to 
map,  describe  and  interpret  soils  in  3,749,200  acres 
(over  1  million  of  which  are  suitable  for  agriculture 
or  pasture  production)  of  the  John  Day  Drainage 
Basin  located  in  north  central  Oregon.  Soils  are  in- 
terpreted in  relation  to  water  use  and  management. 
Soil  series  consist  of  soils  essentially  uniform  in 
characteristics  such  as  texture,  structure,  arrange- 
ment of  horizons,  etc.  Poorly  drained  soils,  such 
as  silvies  soils,  are  located  primarily  in  Grant  and 
Umatilla  Counties,  comprising  the  basin  of  the 
North  Fork  John  Day.  A  guide  for  interpretations 
of  irrigability  of  soils  is  presented,  with  irrigation 
suitability  rated  according  to   12  characteristics. 
Soils  with  excellent  and  good  suitability  for  irriga- 
tion are  found  in  Hack,  Ritzville,  Walla  Walla, 
Esquatzel,     Hermiston,     Kimberly,     Onyx,     and 
Powder  soils,  all  with  0-3  percent  slope.  Soils  un- 
suited   for  irrigation   are   characterized   by   poor 
drainage,    shallow    and    stony    soils,    and    steep 
slopes.  Four  hydrological  groups  (runoff  potential) 
are  given  based  on  profile  features  such  as  depth, 
texture,    permeability    and    mottling.    Soils    with 
highest  potential  for  unoff  as  Anatone,  Anatone- 
(Al),      Bakeoven,      Bakeoven-Condon,      Boyce, 
Damon,  Day,  (Do),  Ephra-variant,  Fopiano,  GreH\ 
Gwin,     Lickskillet,     Oxbow,     Ridgeway,     Rock 
Creek,  Rock  land,  Scabland-biscuit  complex,  Sil- 
vies,  Starbuck.   Range   soils  groupings   are   also 
described.  The  soil  series  and  land  types  found  in 
the    John    Day    Basin    are    described    in    detail 
(Gentry-NC) 
W77-05285 
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Field  2— WATER  CYCLE 
Group  2G— Water  In  Soils 

OREGON'S  LONG-RANGE  REQUIREMENTS 
FOR  WATER.  GENERAL  SOIL  MAP  REPORT 
WITH  IRRIGABLE  AREAS,  DESCHUTES 
DRAINAGE  BASIN. 

Oregon  Agricultural  Experiment  Station,  Corval- 

lis. 

Prepared  for  the  Oregon  State  Water  Resources 

Board,  1969,  Appendix  1-5.  116  p,  3  fig,  10  tab,  2 

map. 

Descriptors:  Soils,  *Soil  surveys,  'Soil  profiles, 
Soil  properties,  *Soil  types,  'Infiltration, 
•Infiltration  rates.  Runoff,  Irrigation,  'Drainage, 
•Oregon,  Soil  texture,  Soil  moisture,  Permeabili- 
ty, Water  management(Applied),  Root  zone, 
♦Water         requirements,  "Irrigable         land, 

'Watersheds(Basins). 

Identifiers:  'Deschutes  Drainage  Basin(OR), 
Available  water-holding  capacity(AWHC), 
Shrink-swell  potential,  Erosion  hazard,  Tempera- 
ture limitation. 

A  general  inventory  of  the  soil  resources  of  the 
Deschutes  Drainage  Basin  in  central  Oregon  is 
presented.  Of  the  6.5  million  acres  in  the  basin, 
nearly  2  million  acres  are  suited  for  cultivated 
crops  or  improved  pasture.  Major  physiographic 
categories  are  valley  lands  and  basins,  mid-basin 
plateaus  (mostly  Dalles  formations),  pumice-man- 
tled   lava    plains    and    buttes,    grassland-shrub 
upland,  lower  basin  lava  plateau,  forested  plateaus 
and  highlands.  Elevations  vary  from  200  feet  at  the 
Columbia  River  to  10,000  feet  along  the  crest  of 
the  Cascade  Mountains.  Alkali  soils,  with  an  ex- 
cess of  exchangeable   sodium   making  soils  un- 
favorable for  water  movement  and  root  penetra- 
tion, are  found  largely  in  Crook  County  on  the 
Lower    and    Upper    Croked    River    sub-basins. 
Twelve  soil/land  characteristics  are  rated  for  suita- 
bility for  irrigation  by  ratings -excellent,  good/fair, 
poor,  very  poor/nonirrigable.  Soil  series  with  ex- 
cellent irrigation  suitability  are  Hack,  Metolius, 
Powder,  and  Unit  1.  Soils  subject  to  occasional 
flooding  are  Boyce,  Crooked,  Dayman,  Dilman, 
Metolius,  Powder,  Veazie,  Wickiup  and  Units  1, 
3,  and  13.  Soils  are  analyzed  according  to  runoff, 
permeability,    available    water-holding    capacity 
(AWHC),  effective  root  zone,  shrink-swell  poten- 
tial, workability,  erosion  hazard,  and  temperature 
limitations.   Reconnaissance   classification   units, 
soil  series  and  land  types  identified  in  the  basin  are 
described.  (Gentry-NC) 
W77-05286 


drainage  from  most  crops.  Soil  series  with  highest 
potential  for  runoff  (usally  less  than  20  inches  of 
soil  to  bedrock)  are  Bakcoven,  Lickskillet,  Rock 
land,  Skyline,  and  Lava  flows.  Characteristics  of 
soils  not  suitable  for  irrigation  arc:  sand  with  less 
than  3-inch  available  water-holding  capacity 
(AWHC)  in  root  zone;  less  than  10  inches  of  soil 
above  clean  sand  or  permeable  soils;  textural 
modifiers  of  tillage  layer  consisting  of  more  than 
70%  gravel  or  50%  cobbles;  inability  to  clear  away 
stones;  rockiness  on  more  than  10%  of  soil  sur- 
face; less  than  3  inches  of  AWHC;  slope  of  more 
than  20-25%;  water  table  above  18  inches  for  most 
of  the  growing  season;  overflow  occurring  more 
than  3  times  in  10  years;  less  than  4  feet  to  im- 
permeable barrier  impeding  internal  drainage.  Soil 
properties  discussed  are  runoff,  permeability, 
AWHC,  effective  root  zone,  shrink-swell  poten- 
tial, workability,  erosion  hazard,  temperature 
limitation,  and  major  soil  limitations.  The  soil  se- 
ries and  land  types  identified  in  the  Hood  Basin 
are  described.  (Gentry-NC) 
W77-05298 


OREGON'S  LONG-RANGE  REQUIREMENTS 
FOR  WATER.  GENERAL  SOIL  MAP  REPORT 
WITH  IRRIGABLE  AREAS.  HOOD  DRAINAGE 
BASIN, 

Oregon  Agricultural  Experiment  Station,  Corval- 

lis. 

Prepared  for  the  Oregon  State  Water  Resources 

Board,  Salem,  1969.  Appendix  1-4.  58  p,  2  fig,  10 

tab,  2  map. 

Descriptors:  'Water  resources,  'Soils,  'Soil  pro- 
perties, 'Drainage,  'Runoff,  'Root  zone, 
•Permeability,  Irrigation,  'Oregon,  Water 
management,  'Irrigable  land,  'Water  require- 
ments, 'Watersheds(Basins). 

Identifiers:  Shrink-swell  potential,  'Available 
water-holding  capacity(AWHC),  'Hood  Drainage 
Basin(OR),  Soil  series.  Soil  limitation. 

A  soil  inventory  for  654,500  acres  (of  which 
200,000  are  generally  suitd  for  agriculture)  of  the 
Hood  Drainage  Basin  in  north  central  Oregon  is 
presented.  Soil  interpretations  relate  to  water  use 
and  managemet.  The  four  main  physiographic  divi- 
sions arc  valley  terraces,  the  Cascade  Mountains, 
the  west  Columbia  Plateau  and  the  Columbia 
Plateau.  The  soil  map,  including  slope,  was  drawn 
from  unpublished  soil  survey  field  sheets  of  the 
Soil  Conservation  Service.  Soils  are  interpreted 
according  to  degree  of  impeded  drainage, 
hydrologic  (runoff  potential)  soil  groups,  and  ir- 
rigation suitability.  The  most  poorly  drained  soils 
arc    Dec    and    Wyeast    soils    requiring    artificial 


OREGON'S  LONG-RANGE  REQUIREMENTS 
FOR  WATER.  GENERAL  SOIL  MAP  REPORT 
WITH  IRRIGABLE  AREAS,  WILLAMETTE 
DRAINAGE  BASIN, 

Oregon  Agricultural  Experiment  Station,  Corval- 

lis. 

Prepared  for  the  Oregon  State  Water  Resources 

Board,  Salem,  1969,  Appendix  1-2.  131  p,  4  fig,  U 

tab,  12  ref,  2  map. 

Descriptors:  Soils,  'Soil  properties,  'Soil  types, 
'Flood  plains,  'Root  zone,  'Drainage, 
'Permeability,  'Soil  moisture,  'Mapping, 
'Oregon,  Alluvium,  Erosion,  Deposition,  Climate, 
Precipitation,  Vegetation,  Topography,  Irrigation, 
Flood  frequency,  Runoff,  'Water  requirements, 
'Irrigable  land,  'Watersheds(Basins). 
Identifiers:  'Willamette  River  Basin(OR), 
'Available  water-holding  capacity(AWHC), 
Shrink-swell  potential,  Erosion  hazard,  Soil  limita- 
tion, Septic  tank  drain  field. 

An  inventory  of  soil  information  in  the  7.7  million 
acres  of  the  Willamatte  River  basin  in  northwest 
Oregon  is  presentd  to  aid  general  planning  of 
resource  development.  Soil  characteristics  are 
determined  in  part  by  suface  age  and  by  flood  ero- 
sion and  deposition  so  there  is  a  correlation 
between  soil  series,  land  form  and  frequency  of 
flooding.  The  Willamette  Basin  includes  the  east- 
ern slope  of  the  Coast  Range,  the  western  slope  of 
the  Cascade  Mountains,  and  the  Willamette  Valley 
lowlands.  Elevation  range  from  sea  level  to  over 
10,000  feet.  Six  major  soil-landscape  classification 
are  discussed:  flood  plains,  alluvial  fans  and 
lakebeds;  stream  cut  terraces;  broad  valley-floor 
terraces;  high  valley-margin  terraces  and  silt-man- 
tled foodslopes;  foothills  under  moderate 
precipitation;  mountainous  uplands  with  high 
precipitation.  Twelve  soil  or  land  characteristics 
are  rated  for  irrigation  suitability;  soils  are 
grouped  according  to  their  suitability  for  irrigation. 
Soil  properties  discussed  are:  permeability,  availa- 
ble water-holding  capacity  (AWHC),  effective 
root  zone  (usable  soil  in  upper  60  inches), 1  shrink- 
swell  potential  (change  in  soil  volume  related  to 
change  in  moisture  content),  workability,  erosion 
hazard,  major  soil  limitation  (restricting  agricul- 
tural uses),  and  septic  tank  drain  field  limitation. 
Soil  groups  are  analyzed  according  to  degrees  of 
impeded  drainage,  irrigation  suitability,  frequency 
of  flooding,  and  hydrological  soil  groups 
(mesuring  runoff  potential).  Technial  reviews  of 
soil  series  and  mapping  units  are  given.  (Gentry- 
NC) 
W77-05299 


THE  CONCISE  formula  i  ion  of  i>ih 

SORPTION  OF  WATER  IN  A  DRV  SOIL, 

Cornell  Univ     Ithaca,  N.  Y.  School  of  C 

Environmental  l-.ngmeenng. 

W   Brutsaert 

Water  Resources  Research,  Vol.  12,  No  6, 

1 124,  December  1976.  1  tab,  38  ref 

Descriptors:  'Sorption,  'Soil  water,  "Infi 
♦Model  studies,  Mathematical  models  Sc 
moisture,  Moisture  content,  Soil  moislur 
ment.  Diffusion,  Equations,  Diffusivity,  1 
Mathematical  studies,  Soil  science. 
Identifiers:  Wetting  fronts. 

Several  formulations  for  the  sorption  of  w 
dry  soil  obtained  on  the  basis  of  approxim. 
tion  of  the  nonlinear  diffusion  were  cor 
and  their  relative  merits  were  investigated 
tion,  new  solutions  were  developed  by  the 
tion  of  a  simple  weighting  of  the  available 
mations.  In  a  comparison  with  one  of 
exact  solutions,  it  was  found  that  the  j 
volved  in  all  these  solutions  is,  at  mosl 
order  of  3  or  4%;  however,  Parlange's  c 
tion  result  and  the  weighting  solutions  app 
accurate  to  within  a  few  thousandths.  The 
ty  and  the  position  of  the  wetting  front  ci 
pressed  concisely  as  functions  of  soil 
parameters  by  applying  either  the  two-p 
exponential  diffusivity  of  Gardner  and  1 
or  the  three-parameter  power  function  di 
of  the  author.  The  mathematical  form 
that  on  a  field  or  basinwide  scale,  the  sor] 
the  surface  soil  is  log  normally  distribute 
ISWS) 
W77-05340 


AN  EXPERIMENTAL  AND  SIMULATION 
STUDY  OF  WASTE  EFFLUENT  FILTRATION 
THROUGH  SOIL, 

Massachusetts  Univ.,  Amherst. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05321 


A   PERTURBATION   SOLUTION   FOR 
LINEAR  DIFFUSION  EQUATION, 

Cornell  Univ.,  Ithaca,  N.  Y.  School  of 

Environmental  Engineering. 

P.  L.-F.  Liu. 

Water  Resources  Research,  Vol.  12,  No. 

1240,  December  1976.  2  fig,  2  tab,  17 

ENG76-0942I. 

Descriptors:  'Diffusion,  'Soil 

'Mathematical     models,     Equations, 

Boundaries(Surfaces),   Diffusivity,  Mat 

Analytical  techniques. 

Identifiers:    'Perturbation,   Nonlinear  e 

Concentration. 

Nonlinear    diffusion    problems    with    a 
boundary  condition  were  investigated, 
cept  of  diffusion  front  was  utilized  to 
perturbation  solution.  Results  were  pre! 
two  specific  diffusivities  which  are  fui 
the  concentrations.  The   present  techr 
shown   to   be   efficient  and  accurate. 
ISWS) 
W77-05343 

HYSTERETICAL  MODELS  FOR  PRE 
OF  THE  HYDRAULIC  CONDUCTIVIT 
SATURATED  POROUS  MEDIA, 

Colorado  State  Univ.,  Fort  Collins.  E: 

Research  Center. 

Y.  Mualem. 

Water  Resources  Research,  Vol.  12.  No. 

1254,  December   1976.   12  fig,   12  ref, 

NSFENG-7611542. 

Descriptors:  'Hysteresis,  'Hydraulic  c 
ty,  'Model  studies.  Mathematical 
Moisture  content,  Capillary  conduclivi' 
media,  Unsaturated  flow,  Groundw 
water.  Pore  pressure.  Pore  water.  Soil  s< 

A  theory  which  permits  a  quantitative 
of  the  actual  phenomena  of  considerab 
sis  characterizing  the  hydraulic  conducl 
lary  head  relationships,  and  the  less 
hydraulic  conductivity-moisture  contei 
sis,  was  proposed.  The  models  used  tc 


14 


ry  hysteresis  were  extended  to  permit  the 
lion  of  the  hydraulic  conductivity  of  unsatu- 
torous  media  for  any  continuous  process  of 
non  and  drainage.  The  generalized  models 
:  the  same  amount  of  experimental  data  as 
svious  models,  with  the  addition  of  a  mea- 
value  of  the  hydraulic  conductivity  at  a 
6  point.  For  an  incompleter  measured  theta 
lop,  the  knowledge  of  K  at  the  minimum 
•ed  value  of  psi  can  be  used  to  improve  pre- 
.  The  dependent  domain  model  suggested 
ilem  and  Dagan  was  generalized  by  adding 
nctions,  KUpsi)  and  KH(psi).  All  K(psi) 
lg  curves  were  expressed  with  the  aid  of 
)  and  KH(psi)  by  convenient  compact  for- 
in  similar  to  that  used  to  describe  the  theta 
rves.  Very  good  agreement  between  theory 
servations  was  found.  The  predicted  K(psi) 
sis  has  all  the  experimentally  observed  fea- 
rhe  prdicted  K(theta)  hysteretical  loop  al- 
ihrinks  to  a  unique  curve,  though  the 
a)  loop,  used  as  data,  is  of  considerable  ex- 
ims-ISWS) 
344 


5MENT  OF  AVAILABLE  WATER 
GE  CAPACITY  OF  SOILS  WITH 
ICTED  SUBSOIL  PERMEABILITY, 

mwealth  Scientific  and  Industrial  Research 
ation.    Townsville    (Australia).    Div.    of 
1  Crops  and  Pastures. 
cCown,  G.  G.  Murtha,  and  G.  D.  Smith, 
tesources  Research,  Vol.  12,  No.  6,  p  1255- 
ecember  1976.  3  fig,  25  ref. 

tors:  *Storage  capacity,  *Soil  water,  *Soil 
e,  'Root  zone,  *Permeability,  Soils,  Water 
Tropical  regions,  On-site  investigations, 
18,  Ponding,  Subsoil,  Soil  water  move- 
oil  horizons.  Soil  science. 
:rs:  Water  accession,  'Subsoil  water. 

ture  production  of  most  of  the  tropics  is 
i  function  of  the  water  regime.  One  of  the 
ions  for  control  of  the  water  regime  in 
nvironments  is  choice  of  site.  A  site 
er  of  great  importance  is  the  available 
orage  capacity  (AWSC)  in  the  root  zone 
h  estimation  of  the  AWSC  is  straight-for- 

freely  drained  soils,  it  is  complicated  on 
Irained  soils  by  the  inapplicability  of  the 

of  field  capacity.  The  latter  soils,  how- 
mmonly  have  a  buildup  of  salts  at  depth  in 
lie,  presumably  due  to  prevailing  leaching 
lis.  The  study  reported  herein  was  con- 

0  test  the  hypothesis  that  this  salt  profile 
sed  to  indicate  the  depth  of  wetting  under 
is  similar  to  those  producing  maximum 
water  recharge  in  this  climate.  Twenty 
mainly  texture  contrast  soils,  most  with 
rained  subsoils,  were  examined  in  detail, 
relationship  between  the  observed  depth 
lg  and  the  depth  to  the  salt  bulge  was 
his  relationship,  together  with  the  total 
of  the  top  (wettest)  stratum  of  the  B 
provides    a    means    of    estimating    the 

1  the  subsoil.  (Sims-ISWS) 
15 


-VING  THE  INFILTRATION  EQUA- 
COMPARISON  OF  PERTURBATION 
RATIVE  TECHNIQUES, 

cm    Agricultural     Experiment     Station 
en. 

ange.andD.  K.Babu. 

sources  Research,  Vol.  12,  No.  6  p  1315- 

:ember  1976.  10  ref. 

'is:  "Infiltration,  'Gravity,  *Diffusivity, 
"cal     models.     Analytical     techniques' 
uanons    Soil  water,  Moisture  content, 
ure,  soil  water  movement,  Soil  science. 
!  'Perturbation   techniques,    'Iterative 


A  recent  solution  obtained  by  Babu  following  a 
perturbation  method  was  compared  with  an  earlier 
iterative  method.  It  was  shown  that  after  improve- 
ment, Babu's  perturbation  solution  becomes 
identical  to  the  iterative  solution  using  Cisler's 
correction.  A  simpler  solution  based  on  an  optimal 
scheme  was  also  presented.  (Sims-ISWS) 
W77-05348 


SIMULATION  OF  PROFILE  WATER  STORAGE 
AS  RELATED  TO  SOIL  HYDRAULIC  PROPER- 
TIES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences;  and  Texas  Agricultural 

Experiment  Station. 

D.  Hillel,  and  C.  H.  M.  van  Bavel. 

Soil  Science  Society  of  America  Journal,  Vol.  40, 

No.  6,  p  807-815,  November-December  1976    12 

fig,  1  tab,  18  ref. 

Descriptors:       'Simulation       analysis,       'Water 
storage,      'Mathematical     models,      Soils       Soil 
moisture,  Soil  texture,  Infiltration,  Evaporation, 
Particle  size,   Water  conservation,   Soil  physics 
Graphical  analysis. 

Identifiers:  'Profile  water  storage,  Soil  hydraulic 
properties,  Dynamic  modeling,  Soil-water  rela- 
tions, Pore  size,  Soil-water  characteristics,  Water 
retentivity. 

A  previously  published  numerical  model  of  soil 
water  dynamics  was  used  to  simulate  the  separate 
and  combined  processes  of  infiltration,  drainage 
and  evaporation  as  determined  by  hydraulic  pro- 
perties. Three  hypothetical  soils  were  compared: 
sand,  loam,  and  clay.  Typical  soil  moisture  charac- 
teristic functions  were  assigned  to  each,  and  the 
respective  hydraulic  conductivity  functions  were 
calculated.  Uniform  profiles  of  these  soils  then 
were  subjected  to  various  sequences  of  rainstorms 
and  dry  periods.  The  sandy  soil  provided  the  least 
evaporation  and  the  most  rapid  downward  flow, 
resulting  in  the  most  effective  storage  under  a  rela- 
tively dry  regime.  The  situation  was  reversed  in 
the  case  of  the  clay  soil,  which  stored  the  most 
water  under  a  relatively  wet  regime.  The  loam  ex- 
hibited intermediate  behavior.  Some  con- 
sequences of  this  pattern  affecting  arid  zone 
ecology  were  discussed.  (Roberts-ISWS) 
W77-05349 


EVALUATION  OF  A  CAPILLARY  BUNDLE 
MODEL  FOR  DESCRIBING  SOLUTE  DISPER- 
SION IN  AGGREGATED  SOILS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science 

P.  S.  C.  Rao,  R.  E.  Green,  L.  R.  Ahuja,  and  J.  M. 

Davidson. 

Soil  Science  Society  of  America  Journal,  Vol  40 

No.  6,  p  815-820,  November-December  1976  4  fie' 

2  tab,  21  ref.  6' 

Descriptors:  'Capillary  action,  'Mathematical 
models,  'Dispersion,  'Soil  aggregates,  'Hawaii, 
Solutes,  Equations,  Theoretical  analysis.  Pore 
water,  Velocity,  Porous  media,  Soil  water  move- 
ment, Interstices,  Tropical  regions. 
Identifiers.  'Pore  geometry,  'Pore-velocity  dis- 
tribution, 'Miscible  displacement.  Tropical  soils, 
Flow  paths,  Breakthrough  curves.  Pore-size  dis- 
tribution. 

A  simple  capillary  bundle  model  was  evaluated  for 
describing  solute  dispersion  in  two  well-ag- 
gregated soils  of  Hawaii.  The  model  enables  the 
use  of  pore  water  velocity  distribution  rather  than 
an  average  pore  water  velocity.  The  pore  size  dis- 
tribution was  calculated  from  the  soil  water 
characteristic  data.  The  position  and  relative  shape 
of  the  breakthrough  curves  calculated  bundle 
model  were  dependent  more  on  the  pore  water 
velocity  distribution  than  on  dispersion,  owing  to 
mixing  within  a  pore.  The  predicted  breakthrough 
curves  were  extremely  skewed  and  did  not 
describe  the  measured  curves.  The  mixing  of 
solute  between  adjacent  flow  paths,  a  process  not 
accounted  for  in  the  model,  apparently  resulted  in 
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failure  of  the  model.  A  measure  of  pore  accessi- 
bility and  interconnectedness  of  pore  sequences  is 
essential  for  quantitative  description  of  the  in- 
fluence of  soil  pore  geometry  on  solute  dispersion 
(Visocky-ISWS) 
W77 -05350 


COUPLING  PHENOMENA  IN  SATURATED 
HOMO-IONIC  MONTMORILLONITE:  II 
THEORETICAL, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

P.  H.  Groenevelt,  and  D.  E.  Elrick. 

Soil  Science  Society  of  America  Journal,  Vol.  40, 

No.  6,  p  820-823,  November-December  1976    11 

ref. 

Descriptors:  'Saturated  soils,  'Mathematical 
models,  'Ion  transport,  Theoretical  analysis, 
'Montmorillonite,  Equations,  Clays,  Electrodes' 
Anions,  Cations,  Aqueous  solutions,  Salts,  Ther- 
modynamics. 

Identifiers:  'Coupling  phenomena(Soils), 

'Onsager  reciprocal  relations,  Double  layer 
theory,  Electric  charge. 

A  theory  was  presented  for  the  formulation  of  flux 
equations  which  describe  the  transport  of  water, 
salt,  and  electric  charge  through  clays.  This  theory 
was  based  on  thermodynamic  principles.  Model 
considerations  led  to  analytical  expressions  for  the 
transport  coefficients.  The  model  calculations 
were  based  on  electric  double  layer  theory  and 
produced  a  symmetric  matrix  of  coefficients.  The 
difference  between  former  theories  and  model  cal- 
culations is  that  the  analysis  is  for  electrodes 
which  are  reversible  to  the  anions  instead  of  the 
cations.  The  impact  of  this  difference  on  the  mag- 
nitude of  some  of  the  coefficients  on  some  of  the 
physico-chemical  responses  of  the  system  is  for- 
midable. (Visocky-ISWS) 
W77-05351 


RAPID  DETERMINATION  OF  UNSATURATED 
HYDRAULIC  CONDUCTIVITY  IN  TILLED  AND 
UNTILLED  LOESS  SOIL, 

Goettingen  Univ.  (West  Germany).  Institut  fuer 

Pflanzenbau  und  Pflanzenzuechtung 

W.  Ehlers. 

Soil  Science  Society  of  America  Journal,  Vol.  40, 

No.  6,  p  837-840,  November-December  1976  3  fie 

4  tab,  12  ref. 

Descriptors:  'Hydraulic  conductivity, 

'Soils, 'Loess,  Till,  Diffusivity,  Porosity,  Infiltra- 
tion, Evaporation,  Seepage,  Permeability,  Unsatu- 
rated flow.  Moisture  content,  Moisture  tension. 
Soil  properties,  Soil  science. 
Identifiers:  Zero-tillage. 

A  rapid  method  recently  developed  for  determin- 
ing moisture  diffusivity  and  unsaturated  hydraulic 
conductivity  in  undisturbed  soil  cores  was  em- 
ployed to  calculate  the  hydraulic  functions  of  the 
upper  layers  of  tilled  and  unfilled  loess  soil.  The 
results  obtained  with  the  new  method  compare 
well  with  results  obtained  by  a  field  method.  Dif- 
fusivity functions  as  influenced  by  tillage  and 
depth  were  significantly  different.  Conductivities 
were  highest  in  the  20-30-cm  layer  of  unfilled  soil 
and  were  lowest  in  the  same  layer  of  tilled  soil. 
The  number  of  replicates  necessary  to  evaluate  the 
hydraulic  functions  with  arbitrarily  specified 
precision  was  calculated.  For  the  soil  under  study, 
5  to  9  samples  are  needed  when  upper  and  lower 
limits  of  the  95%  confidence  interval  of  diffusivity 
means  are  defined  not  to  be  different  more  than  by 
a  factor  of  three.  (Sims-ISWS) 
W77-05352 


PERSISTENCE  OF  SUBSOIL  COMPACTION  IN 
A  MOLLISOL, 

Minnesota  Univ.,  St.  Paul. 

G.  R.  Blake,  W.  W.  Nelson,  and  R.  R.  Allmaras. 
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Field  2— WATER  CYCLE 
Group  2G— Water  In  Soils 


Soil  Science  Society  of  America  Journal  Vol  40, 
No.  6,  p  943-948,  November-December  1976.  /  tig, 
3  tab, 15  ref. 

Descriptors:  'Hydraulic  conductivity,  *Soil  com- 
paction *Clay  loam,  'Minnesota,  Soils,  Soil  pro- 
perties Persistence,  Bulk  density,  Freezing, 
Crops,  Alfalfa,  Corn(Field),  On-site  investiga- 
tions Irrigation,  Moisture  content,  Root  zone. 
Root  development,  Farm  management.  Agricul- 
ture, Soil  science. 

Identifiers:  Soil  packing,  Packing  persistence, 
*Mollisol. 

Persistence  of  subsoil  compaction  was  tested  in 
Nicollet  clay  loam  (a  Mollisol)  in  southwestern 
Minnesota.  Plots  either  were  not  packed,  or  were 
packed  in  1960  in  the  bottom  of  each  plow  furrow, 
using  about  7.5  bars  pressure,  and  were  cropped  to 
corn  and  alfalfa  for  9  years.  Halves  of  plots  were 
irrigated  each  year  just  prior  to  soil  freezing.  All 
plots  were  tilled  with  normal  farm  equipment  after 
initial  packing.  Soil  bulk  density  below  the  plow 
layer  did  not  change  over  the  9-year  period,  but 
there  were  small  trends  for  increased  bulk  density 
on  the  not-packed  subsoil.  The  packed  layer  was 
easily  identified  by  penetrometer  measurements. 
Alfalfa  root  samples  taken  at  the  close  of  the  ex- 
periment showed  that  packing  reduced  mean  root 
weights  by  as  much  as  36%  in  the  40-  to  90-cm 
layer  compared  to  11%  or  less  in  the  surface  40 
cm    Packing  affected  the  distribution  of  taproots 
and  fibrous  roots  in  the  profile.  Soil  hydraulic  con- 
ductivity <K),  either  saturated  or  unsaturated,  was 
reduced  by   packing.   Decreases  in   saturated   K 
averaged  65%  in  10-cm  soil  depths  between  21  and 
48  cm,  and  56%  between  61  and  88  cm.  Unsatu- 
rated K  measured  in  situ  also  showed  persistence 
of  the  packing  treatment  in  the  18  to  55-cm  soil 
layer.  (Sims-ISWS) 
W77 -05353 

EFFECT    OF    PORE    WATER    PRESSURE    ON 
SAND  SPLASH, 

Agricultural  Research  Service,  Morris,  Minn. 
For  primary  bibliographic  entry  see  Field  2J. 

W77-05354 

FLOW  IN  A  SOIL  LAYER  UNDERLINED  BY  AN 
IMPERMEABLE  MEMBRANE, 

Technion-Israel  Inst,  of  Tech.,  Haifa.  Dept.  of  Soil 

Science. 

M.  Garber,  and  D.  zaslavsky. 

Soil  Science,  Vol.  123,  No.  1,  p  1-9,  January  1977. 

7  fig,  3  ref. 

Descriptors:  *Soil  water  movement,  'Slopes, 
'Model  studies,  Mathematical  models,  Soil  water, 
Irrigation  Precipitation(Atmospheric),  Rain,  Sub- 
surface flow.  Membranes,  Infiltration,  Soil 
science. 
Identifiers:  Impermeable  membranes. 

Analytical  solutions  for  a  lateral  flow  process  in  a 
sloped  soil  layer  were  obtained  for  saturated  un- 
saturated, and  partially  saturated  states  of  the 
layer  profile.  The  solutions  obtained  relate  to  the 
initial  stage  of  the  process.  These  solutions  can 
provide  estimates  about  the  order  of  magnitude  of 
flows  in  more  realistic,  time-dependent,  finite 
problems,  e.g.,  upper-bound  discharge,  total 
available  volumes,  etc.  In  cases  of  unsaturated  or 
partially  saturated  states  of  the  profile  the 
discharge,  Q,  is  not  a  monotomc  function  of  the 
slope  alpha,  and  has  a  maximum  in  the  range  0 
deg  less  than  alpha  less  than  90  deg.  In  contrast,  in 
the  completely  saturated  state  of  the  profile  mean 
0  is  a  monotonic  function  of  alpha,  with  a  max- 
imum at  alpha  =  90  deg.  (Sims-ISWS) 
W77-05361 


SIMULATION  OF  SOIL  WATER  DYNAMICS  IN 
LAYERED  SOILS,  . 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
D.  Hillcl.andH.Talpaz. 


Soil  Science,  Vol.  123,  No.  1,  p  54-62,  January 
1977.  17  fig,  1  tab,  14  ref. 


Descriptors:  'Soil  water  movement,  'Soil  texture, 
•Model  studies,  Mathematical  models,  Hydraulic 
conductivity,  Infiltration,  Drainage,  Evaporation, 
Water  storage,  Moisture  content,  Soils,  Soil  types, 
Sands,  Loam,  Clays,  Soil  properties,  Soil  science. 
Identifiers:  'Soil  textural  layers,  Soil  layers. 
Layered  soils. 

A  numerical  model  of  soil  water  dynamics  was 
devised  to  simulate  infiltration,  drainage  evapora- 
tion    and    water    storage    in    texturally    layered 
profiles.  The  layers  consisted  of  sandlike,  loam- 
like, and  claylike  soil  of  known  hydraulic  proper- 
ties   Data  presented  on  the  flow  patterns  of  the 
variously  stratified  profiles  illustrate  the  interac- 
tions between  soil  and  weather  variables  which 
grovern  profile  water  storage.  Fine-textured  layers 
tend  to  impede  infiltration  but,  in  the  long  run, 
may  promote  drainage  of  overlying  layers.  Top 
layers  of  coarse  texture  tend  to  inhibit  evapora- 
tion. Since  the  relative  hydraulic  conductivities  of 
layers  of  different  textures  vary  as  soil  moisture 
suction  changes  in  time,  it  seems  extremely  dif- 
ficult to  predict  the  dynamic  behavior  of  com- 
posite profiles  without  the  benefit  of  a  comprehen- 
sive   simulation    model.     Shortcomings    of    the 
present  model  were  ponted  out,  however.  (Sims- 
ISWS) 
W77 -05362 

RECYCLING  OF  SEWAGE  EFFLUENT  BY  IR- 
RIGATION: A  FIELD  STUDY  ON  OAHU,  FINAL 
PROGRESS  REPORT  FOR  AUGUST  1971  TO 
JUNE  1975. 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05372 

SOILS  INFORMATION  FOR  COASTAL  GEOR- 

GIA,  ,~, 

Georgia  Dept.  of  Natural  Resources,  Atlanta.  Of- 
fice of  Planning  and  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W77-05398 

UTILIZATION  OF  SOILS  INFORMATION  IN 
COASTAL  AREA  MANAGEMENT, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Sou- 
Science. 

For  primary  bibliographic  entry  see  Field  2L. 
W77-05407 

EXPERIMENTAL  STUDY  OF  WETTING 
FRONT  INSTABILITY  INDUCED  BY  SUDDEN 
CHANGE  OF  PRESSURE  GRADIENT, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  En- 
vironmental Mechanics. 
I.  White,  P.  M.  Colombera,  and  J.  R.  Philip. 
Soil  Science  Society  of  America  Journal  Vol.  40, 
No.  6,  p  824-829,  November-December,  1976.  8 
fig,  2  tab,  10  ref. 


Descriptors:  'Infiltration,  'Model  studies, 
'Pressure,  Soil  water,  'Soil  water  movement. 
Fluid  mechanics,  Porous  media,  Hydraulics,  Soils, 
Soil  physics.  . 

Identifiers:  Hele-Shaw  model.  Wet  front  instabili- 
ty. Delta  function  model,  Hele-Shaw  cell.  Contact 
angle.  Air-liquid  interface. 

Twenty-two  experiments  were  performed  on  sta- 
bility of  infiltration  flows  in  Hele-Shaw  cells. 
Flows  were  perturbed  by  suddenly  changing  G, 
the  pressure  gradient  behind  the  wetting  front, 
from  a  definite  negative  to  a  definite  positive 
value  Three  methods  were  used:  (1)  increasing  air 
pressure  ahead  of  the  front,  (2)  employing  a  non- 
wetting  stratum,  and  (3)  suddenly  stopping  liquid 
supply  and  preventing  air  entry.  Glycerol  and  sil- 


icone, with  contrasting  properties,  were  i 
the  infiltrating  liquids  The  expend 
the  theory  of  Philip:  immediately  G  m 
positive,  all  flows  became  unstable,  and 
served  wavelength  of  fingering  agreed  clo« 
those  predicted  by  the  theory.  A  modifies 
the  theory  to  take  account  of  the  geometr] 
microscopic  air-liquid  interface  pi 
wavelengths  in  soil  about  twice  as  large  as  c 
orignial  theory.  A  preliminary  expriment  < 
tration  of  water  in  a  coarse  sand  contin 
theory  qualitatively,  but  the  observed  wa\ 
was  twice  the  one  predicted  theoretical) 
preliminary  experiment  on  infiltation  in 
sand,  perturbation  failed  to  produce  in« 
This  divergence  from  theory  was  attrih 
deviations  from  the  delta-function  model  o 
the  theory  is  based.  Further  expenmei 
theoreticl  work  is  needed.  (Lee-ISWS) 
W77-05433 

ERROR  PROPAGATION  IN  DETER1 
HYDRAULIC  CONDUCTIVITIES  FRO! 
CESSIVE  WATER  CONTENT  AND  PR 
HEAD  PROFILES, 

California  Univ.,  Riverside. 

H.  Fluhler,  M.  S.  Ardakani,  and  L.  H.  Stol 

Soil  Science  Society  of  America  Journal, 

No.  6,  p  830-836,  November-December  19 

Href. 

Descriptors:  'Hydraulic  com 

•Conductivity,    Pressure    head,    Field 
Drainage,  Variability,  Spatial  distribute 
Moisture  content,  Monte  Carlo  Method 
law.  . 

Identifiers:  'Error  propagation,  Pressi 
profiles.  Transient  drainage  method.  Spai 
bility. 

The  flux  of  water  in  unsaturated  soils  can 

mined  indirectly  by  using  Darcy's  Law. 

cal  part  of  this  approach  is  the  determi 

the  hydraulic  conductivity  at  a  given  4 

time.  The  relative  errors  of  hydraulic  c( 

ties  determined  from  a  transient  drainage 

periment  were  analyzed.  Knowing  the 

this  method  would  be  useful  in  planning 

periments  because  it  allows  putting  limit 

the  conclusions  drawn  from  such  expeni 

re-examination  of  already  published  fiel 

the  wet  range  of  the  conductivity  functi 

were  20-30%  of  the  k- value.  In  the  rang* 

values  were  small,  the  relative  errors 

greater  than   100%.   Errors   stemming 

siometer    readings    were    significant    i 

hydraulic  gradient  was  less  then  0.3  mbai 

ing  the  early  stage  of  the  transient  drama 

ment,  these  errors  were  always  considi 

were  more  important  than  other  error 

other  hand,  the  errors  in  the  measured  \ 

tent  changes  were  dominant  when  dra 

slowed  down  due  to  de  saturation  of  tk 

errors  contained  in  the  conductivity,  k, 

culated  by  means  of  error  propagation 

These  errors  were  also  simulated  using 

Carlo  techniques,  which  shows  that  tr 

tivity  errors  predicted  by  explicit  erro 

tion  equations  were  optimistic  minimum 

(Roberts-ISWS) 

W77-05434 


REDUCTION     FR( 
SORGHUM,    AND 


EVAPORATION 
WITH  WHEAT, 
RESIDUES, 

Southwestern    Great    Plains    Researc 

Bushland.Tex. 

For  primary  bibliographic  entry  see  Fiel 

W77-05435 

CONTRIBUTION  OF  SUBSURFAC 
FROM  THE  UPPER  SLOPES  OF  1 
WATERSHEDS  TO  CHANNEL  FLOW 

Forest  Service  (USDA),  Oxford,  Mis: 
Forest  Experiment  Station. 
R.  S.  Beasley. 
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cience  Society  of  America  Journal,  Vol.  40, 
p  955-959,  November-December  1976.  3  fig, 
13ref. 

iptors:  'Subsurface  flow,  *Forest 
iheds.  "Channel  flow,  *Watersheds(Basins), 
oisture,  Hydrology,  Runoff,  Rainfall-runoff 
nships.  Streamflow,  Overland  flow, 
graphy,  Storm  runoff. 

'iers:  "Runoff  mechanics,  "Runoff  con- 
ng  areas.  Storm  hydrography.  Forest 
ogy. 

nd  flow  and  subsurface  flow  from  0.054-and 
la  plots  on  the  upper  slopes  of  forested 
beds   were   intercepted    and    measured   in 
ss  located  at  the  bases  of  the  plots.  Channel 
as  measured  in  flumes  at  the  watershed  out- 
1  intensity,  duration,  and  amount  of  rainfall 
icasured  by  gages  on  the  watersheds.  Over  a 
period,  115  storms  produced  little  overland 
bsurface  flow  above  the  B-horizon.  Subsur- 
ow  over  an  impermeable  clay  layer  was  as 
is  90%  of  rainfall  during  a  calendar  quarter. 
six  of  the  storms  produced  subsurface  flow 
or  both  plots.  For  these  storms,  subsurface 
om  the  upper  third  of  the  watersheds  was 
lent  to  26%  of  the  channel  flow  on  one 
lied  and  to  27%  on  the  other.  For  27  of  the 
ms,  sjbsurface  flow  from  the  plots  peaked 
than     channel     flow.     Twelve     storms 
ed  subsurface  flow  within  20  min  of  the 
i  rainfall,  and  15  storms  produced  channel 
ithin  the  same  time.  Subsurface  flow  often 
ihortly  after  rainfal  began,  even  when  there 
ither  saturation  at  the  point  of  outflow  nor 
ntecedent    soil    moisture.    Interconnected 
I  through  the  soil  formed  by  decayed  roots 
imal  burrows  are  the  best  explanation  for 
:k  subsurface  flow  responses.  The  similari- 
ming  of  subsurface  and  channel  flows  in- 
that  subsurface  flow  from  upper  slopes  can 
lite  significantly  to  storm  hydrographs  in 
i  areas  where  permeable  surface  soils  over- 
lpermeable  stratum.  (Lee-ISWS) 
436 


*DS  A  ROUTINE  TEST  FOR  THE  AS- 
ENT  OF  THE  CRITICAL  TRACTIVE 
S  OF  COHESIVE  SOILS, 

i  Australia  Univ.,  Nedlands.  Dept  of  Civil 

:nng. 

nary  bibliographic  entry  see  Field  2J 

«40 


0W    SUBSURFACE    DRAINAGE-FIELD 
RMANCE, 

ural  Research  Service,  Columbus,  Ohio 

entral  Region. 

lary  bibliographic  entry  see  Field  4A. 
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FINING  SOIL  WATER  DIFFUSIVITIES 
)NE-STEP  OUTFLOW  EXPERIMENTS, 

iwealth  Sctentific  and  Industrial  Research 
>uon,  Canberra  (Australia).  Div.  of  Plant 

sioura. 

in  Journal  of  Soil  Research,  Vol.  15  No 
March  1977.  6  fig.,  5  ref. 

ors.  "Diffusivity,  "Laboratory  tests,  Mea- 
'■  Soil  water  movement,  Soil  moisture 
content.  Porous  media. 

methods  of  determining  the  diffusivity, 

from    one-step    outflow    experiments 

cnoice  between  accuracy  and  complexity 

ie  hand  and  convenience  and  propensity 

on    the    other.    A    method    has    been 

"which  is  both  relatively  simple  and  rela- 

curate.  based  on  the  assumption  that  the 

.?,*,      volume(nc  water  content  over 

eta)/dt,  is  constant  throughout  the  drain- 

">  ot  soil  at  any  time.  The  method  is  accu- 


rate to  within  about  15  per  cent  over  most  of  the 
range  of  theta  during  the  outflow,  providing  that  D 
increases  monotonically  with  theta  throughout  the 
range.  Theory,  validation,  and  procedure  are 
presented  in  detail.  (CSIRO) 
W77-05531 


GRAVITY   DRAINAGE  OF  A  SAND  PROFILE 
U,ND^R      A      TIME-DEPENDENT      SURFACE 

New  South  Wales  Univ.,  Kensington  (Australia) 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F 

W77-05532 


A  METHOD  FOR  COMPUTING  AND  COMPAR- 
ING UPWARD  FLOW  OF  WATER  IN  SOILS 
FROM  A  WATER  TABLE  USING  THE 
FLUX/UNSATURATED  CONDUCTIVITY 

RATIO, 

Tasmania    Univ.,    Hobart    (Australia).    Dept     of 
Agriculture. 
N.  S.  Jayawardane. 

Australian  Journal  of  Soil  Research,  Vol  15  No 
l,p.  17-25,  March  1977.  2  fig,  7  ref . 

Descriptors:  "Soil  water  movement,  "Pressure 
head,  "Hydraulic  conductivity,  "Unsaturated 
flow,  "Water  table,  Mathematical  studies,  Water 
pressure,  Methodology. 

A  new  method,  based  on  an  analysis  of  the  unsatu- 
rated conductivity  (k)  -  pressure  head  (h)  curves  in 
relation    to   their   use    in    the    flow   equation,    is 
proposed   for  the  study  of  steady-state   upward 
flow  of  water  in  soils  from  a  water  table  and  for 
the   computation   of   the   pressure-head   profiles. 
This  method  utilises  the  flux/hydraulic  conductivi- 
ty ratio  to  provide  a  simplified  but  accurate  means 
of  computing  pressure  head  profiles,  using  an  al- 
gebraic equation  for  a  given  rate  of  upward  flow, 
between  specific  values  of  pressure  heads.  The 
values  of  the  parameters  to  be  used  in  solving  this 
equation  can  be  read  directly  from  the  k-h  curves. 
In  many  soils,  upward  flow  can  be  characterised 
by  two  parameters,  the  slope  of  the  k-h  curve  and 
the  upper  limit  of  the  critical  pressure  head  range, 
thus  giving  a  basis  for  direct  comparison.  This 
method  can  be  applied  to  k-h  curves  with  any  in- 
teger or  non-integer  value  of  slope.  Equations  are 
also  derived  from  which  the  maximum  depth  to 
water  table  for  any  rate  of  upward  flow  can  be 
read  directly  from  the  k-h  curves  of  certain  soils. 
The   flux/unsaturated   conductivity   ratio   is   also 
used  to  define  the  critical  range  of  unsaturated 
conductivity,  and  the  corresponding  critical  pres- 
sure head  range  within  which  the  absolute  values 
of  conductivity  significantly  affect  the  shape  of 
the    pressure    head    profile.    The    use    of    the 
flux/unsaturated    conductivity    method,    and    the 
critical  ranges  for  analysing  k-h  curves  in  order  to 
predict  and  compare  upward  flow  in  homogeneous 
and  layered  soils,  are  discussed.  (CSIRO) 
W77-05533 


INFLUENCE    OF    SOIL    BULK    DENSITY    ON 
HORIZONTAL  WATER  INFILTRATION, 

Indian   Agricultural   Research   Inst.,   New   Delhi 

Div.  of  Agricultural  Physics. 

A.  K.  Sharda. 

Australian  Journal  of  Soil  Research,  Vol    15    No 

1 ,  p.  83  -  86  March  1977.  1  fig,  3  tab,  2  ref. 

Descriptors:    "Infiltration,    "Bulk   density,    "Soil 
density,     "Soil     water     movement,     Diffusivity, 
Moisture  content. 
Identifiers:  "Soil  bulk  density. 

Studies  were  conducted  on  soil  columns  of  a  silty 
clay  loam  packed  at  bulk  densities  of  1200,  1300 
and  1400  kg/cu  m  to  evaluate  the  influence  of  soil 
bulk  density  on  water  infiltration  in  the  horizontal 
direction.  Soil  water  diffusivities  were  reduced  to 
less  than  25  per  cent  near  saturation  with  the  in- 
crease in  bulk  density,  but  the  influence  of  bulk 


WATER  CYCLE— Field  2 
Lakes — Group  2H 


density  decreased  with  decreasing  relative  water 
content.  Lengths  of  infiltration,  cumulative  influx 
and  infiltration  rate  were  also  reduced  markedly 
by  the  increase  in  bulk  density.  (CSIRO) 

W77-05535 


2H.  Lakes 


SALT  COMPOSITION  OF  WATER  FROM  THE 
WESTERN  (KURTLI)  RESERVOIR,  (IN  RUS- 
SIAN), 

Akademiya  Nauk  Turkmenskoi  SSR,  Ashkhabad 

Institut  Botaniki. 

N.  V.  Kostenko. 

Izv  Akad  Nauk  Turkm  SSR  Ser  Biol  Nauk.  3   p  28- 

33,1974. 


Descriptors: 

"Mineralogy, 

chemistry. 

Identifiers:         Macrophytes 

*USSR(Kara  Kum  Canal). 


Salts,    Reservoirs,    "Saline    water, 
Phytoplankton,      Canals,      Water 


"Turkmen-SSR, 


The  mineralization  rate  of  water  in  the  upper  sec- 
tions of  the  reservoir  is  almost  the  same  as  in  the 
Kara  Kum  Canal  (Turkmen  SSR,  USSR).  In  the 
stands  of  submerged  macrophytes  the  mineraliza- 
tion rate  exceeds  that  in  clear  reaches.  Disap- 
pearance of  macrophytes  increased  the 
mineralization  rate  from  1078.2-1129  mg/1  (Aug.- 
Sept.).  Phytoplankton  are  also  discussed. -Copy- 
right 1975,  Biological  Abstracts,  Inc. 
W77-0510I 


THE  EFFECT  OF  WATER  TEMPERATURE  ON 
ECOLOGICAL  PROCESSES  IN  A  RESERVOIR 
RECEIVING  HEATED  WATER, 

Missouri    Univ.-Columbia.    School   of   Forestry, 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C 

W77-05108 


A  DATA  INTEGRATION  STUDY  OF  LAKE  ON- 

RARIA  FOR  THE  EPISODE  JULY  19  -  AUGUST 

2,  1972,  PART  I, 

Northwestern  Univ.,  Evanston,  111.  Technological 

Inst. 

G.  E.  Birchfield,  and  A.  T.  Lunde. 

Report    to    NOAA    Great    Lakes    Environmental 

Research  Laboratory,  May  1976.  60  p,  2  tab  4  ref 

2  append.  NOAA  04-4-022-37. 

Descriptors:  "Coasts,  "Lakes,  "Water  circulation, 

Graphical  methods,  Mathematical  models,  "Lake 

Ontario,  Data  collections,  "Data  processing,  Great 

Lakes. 

Identifiers:    "Wind    stress,    "Graphical   displays, 

Oceanographic  data,  Limnological  data. 

A  detailed  description  is  given  of  the  procedures 
used  in  construction  of  integrated  graphical  dis- 
plays of  coastal  transport,  currents,  temperature, 
lake  level  and  wind  stress  for  a  15  day  episode  on 
Lake  Ontario  in  the  summer  of  1972.  The  graphical 
displays  are  analyzed  in  detail  to  give  a  synoptic 
description  of  the  lake  response  during  the 
episode.  The  purpose  of  the  study  is  to  explore 
through  a  global  analysis  of  the  coastal  and  larger 
scale  flow  the  response  of  the  lake  to  a  series  of 
wind  stress  impulses,  determine  the  usefulness  of 
integrated  displays  for  such  analysis,  and  to  pro- 
vide data  for  verification  of  numerical  models  of 
the  lake  circulation.  (See  also  W77-05126)  (NOAA) 
W77-05125 


A  DATA  INTEGRATION  STUDY  OF  LAKE  ON- 
TARIO FOR  THE  EPISODE  JULY  19  -  AUGUST 
2,  1972.  PART  II, 

Northwestern  Univ.,  Evanston,  III.  Technological 

Inst. 

G.  E.  Birchfield,  and  A.  T.  Lunde. 

Report    to    NOAA    Great   Lakes    Environmental 

Research  Laboratory,  May  1976.  237  p  NOAA  04- 

4-022-37.  F 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

Descriptors:  'Coasts,  'Lakes,  'Water  circulation, 
Graphical  methods,  Mathematical  models,  Lake 
Ontario,  Data  collections.  Data  processing,  Great 

Identifiers.  *Wind  stress,  Oceanographic  data, 
Limnological  data,  'Graphical  displays. 

This  second  part  of  the  study  contains  the  in- 
tegrated graphical  displays  and  tabulated  data  of 
coastal  transport,  currents,  temperature,  lake  level 
and  wind  stress  for  a  15  day  episode  (July 19  -Au- 
gust 2  1972)  on  Lake  Ontario  (See  also  W77-05125) 
(NOAA) 
W77-05126 

HYDRODYNAMICS  OF  LARGE  LAKES, 

Woods  Hole  Oceanographic  Institution,  Mass. 
G.T.  Csanady. 

Annual  Review  of  Fluid  Mechanics,  Vol  7,  p  357- 
385,  1975.  11  fig,  27  ref.  NOAA  3-35142. 

Descriptors:  'Density  stratification, 

'Hydrodynamics,  'Lakes,  'Thermocline,  Circula- 
tion. 

Identifiers:    Coastal  jets,    Kelvin   waves,   Topo- 
graphic gyres. 

A  discussion  of  hydrodynamic  phenomena  involv- 
ing density  stratification  which  occur  in  large  lakes 
is  given.  Subjects  considered  are:  Poincare  waves 
on  the  thermocline;  coastal  jets  and  Kelvin  waves; 
and  topographic  gyres.  (NOAA) 
W77-05127 

LAKE     ONTARIO     ICE     MODELING     IFYGL, 
PHASE  3,  FINAL  REPORT, 

General  Electric  Co.,  Philadelphia,  Pa.  Re-Entry 

and  Environmental  Systems  Div. 

For  primary  bibliographic  entry  see  Field  2C. 

W77-05128 

ICE   GROWTH    IN   DULUTH-SUPERIOR   HAR- 
BOR, 

Minnesota  Univ.,  Duluth.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  2C. 
W77-05129 

RADAR-GAGE     PRECIPITATION     MEASURE- 
MENTS DURING  THE  IFYGL, 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford, Conn. 
J.W.Wilson. 

CEM  Report  4177-540,  November  1975.  141  p,  24 
fig,  10  tab,  28  ref.  NOAA  03-5-022-17. 

Descriptors:  'Lake  Ontario,  Lake  Erie,  Precipita- 
tion(Atmospheric),   Lakes,   Meteorological  data. 
Rain  gages,   'Radar,  Data  collections,  Measure- 
ment, Great  Lakes. 
Identifiers:  'Weather  radars. 

Daily  precipitation  values  were  prepared  for  Lake 
Ontario  and  its  watershed  for  the  period  of  the  In- 
ternational Field  Year  for  the  Great  Lakes  (April 
1972  -  March  1973).  The  precipitation  measure- 
ments were  based  on  data  from  167  rain  gages  and 
two  weather  radars.  During  the  warm  season  it  is 
estimated  the  daily  values  for  the  watershed  have 
an  average  error  of  less  than  10%  those  for  the 
lake  are  estimated  to  be  two  to  three  times  greater. 
Error  figures  for  the  winter  are  more  uncertain, 
however.  It  is  estimated  the  watershed  values 
average  12%  low  and  the  lake  values  7%  low.  This 
is  primarily  because  of  the  undercatch  of  gages 
during  snow.  During  the  warm  season  the  lake 
received  7%  less  train  than  the  land  areas  im- 
mediately surrounding  the  lake.  During  the  cold 
season  two  precipitation  maximums  were  ob- 
served directly  associated  with  the  lake:  one  ex- 
tending toward  the  northeast  originating  over  lake 
Erie  and  another  extending  east  originating  over 
Lake  Ontario.  The  success  of  the  IFYGL 
precipitation  task  demonstrates  that  radar  and 
gage  data  can  be  combined  to  provide  improved 


precipitation  analyses  for  a  wide  variety  of  situa- 
tions. (NOAA) 
W77-05130 

CONTROL  OF  MESOSCALE  DISTURBANCE 
BY  SYNOPTIC  CONDITIONS, 

Rosenstiel   School  of   Marine   and   Atmospheric 
Science,  Coral  Gables,  Fla. 
J.  Gross,  and  M.  A.  Estogue 

Annual  Report  to  NOAA  Great  Lakes  Environ- 
mental Research  Laboratory,  October  1973.  36  p, 
17  fig,  13  ref.  04-4-158-25. 

Descriptors.  'Air-water  interfaces,  'Lake  On- 
tario, Great  Lakes,  Mathematical  models. 
Meteorological  data,  Hydrologic  data,  Data  collec- 
tions. 

Identifiers:  'Atmospheric  disturbances, 

'Mesoscale  disturbances,  'Synoptic  conditions. 

Research  dealing  with  the  problem  of  how  synop- 
tic conditions  control  the  growth  of  mesocale 
disturbances  is  described.  These  disturbances,  as- 
sociated with  the  Great  Lakes,  arrise  principally 
from  physical  processes  which  occur  at  the  air- 
lake  interface.  Prevailing  synoptic  conditions 
govern  the  intensity  of  these  processes.  Thus, 
while  these  particular  phenomena  have  their 
origins  in  interface  processes,  the  synoptic  situa- 
tion controls  the  final  state  of  development  of  the 
disturbance.  This  problem  is  approached  in  two 
ways;  development  of  a  three-dimensional  numeri- 
cal model  in  order  to  study  theoretically  the  in- 
teraction between  synoptic  conditions  and  meso- 
cale disturbances;  an  analysis  of  observational 
data  to  verify  deductions  from  the  numerical 
model.  (NOAA) 
W77-05138 

A  NOTE  ON  THE  SYNCHRONISM  OF  HIGHLY 
CORRELATED  LAKES, 

Consiglio  Nazionale  delle  Ricerche,  Milan  (Italy). 

Centro  di  Teoria  dei  Sistemi. 

A  Colorni,  S.Rinaldi,  and  P.  Romano. 

Journal  of  Hydrology,  Vol.  32,  No.  1/2,  p  49-56, 

January  1977.  1  fig,  2  tab,  2  ref. 

Descriptors:  'Lakes,  Europe,  'Model  studies, 
Lake  stages,  Inflow,  Hydrology,  Statistical 
methods.  Statistical  models.  Foreign  countries, 
Foreign  research,  Equations. 

Identifiers:  'Synchronism(Lakes),  *Italy(Bnanza 
region),  Highly  correlated  lakes. 

The  phenomenon  of  the  synchronism  of  two  near- 
by lakes  was  analyzed  by  means  of  a  simplified 
linear  model  which  described  the  dynamic 
behavior  of  the  lakes.  The  coefficient  and  the 
degree  of  synchronism  of  two  lakes  were  defined, 
and  simple  expressions  were  proposed  for  their 
estimates.  The  analysis  of  the  dynamic  behavior  of 
four  lakes  of  the  Brianza  region  in  Italy  allowed 
validation  of  the  theory  developed  here  and 
showed  how  the  degree  of  synchronism  is  affected 
by  some  basic  factors.  Finally,  a  simple  applica- 
tion was  discussed  briefly,  where  the  law  of 
synchronism  is  employed  to  reconstruct  some 
missing  data  that  allows  the  estimation  of  the 
discharge  curve  of  a  lake.  (Lee  -  ISWS) 
W77-05142 


LOW-FREQUENCY  TURBULENCE  SPECTRA 
IN  THE  MIXED  LAYER  OF  LAKE  TAHOE, 
CALIFORNIA-NEVADA, 

California   Univ.,   Davis.   Div.   of  Environmental 

Studies;   and  California   Univ.,   Davis.   Dept.   of 

Physics. 

T  M.  Dillon,  and  T.M.Powell. 

Journal  of  Geophysical  Research,  Vol  81 ,  No  36,  p 

6421-6427,  December  20,  1976.  7  fig,  1  tab,  41  ref. 

NSF  GA-34099,  DES75-14370. 

Descriptors:  'Turbulence,  'Epilimnion,  'Lakes, 
'California,  'Nevada,  Current  meters.  On-site  in- 
vestigations, Waves(Water),  Energy,  Energy  dis- 


sipation,    Thermocline,     Mixing       lernpc 
Water        temperature,        Measurement, 
processing,  Limnology 

Identifiers       'Lake     'lahoe(Cahf-Nev),     ! 
energy,  'Low-frequency  turbulence 

Low-frequency  turbulence  was  measured 
unstratified  mixed  layer  (epilimnion)  0! 
Tahoe,  California-Nevada,  during  Aug* 
September  1973  by  using  savomus  rotor 
meters  positioned  at  three  depths.  Kinetic 
frequency  spectra  derived  from  these  a. 
ments  were  compared  with  the  Kolmogor 
tial  subrange  prediction  by  assuming  thatl 
hypothesis  is  valid.  The  spectra  are  propor 
(wave  number)  to  the  (-5/3)  power  in  a  wa< 
range  generally  between  10  m  and  100  I 
depths.  In  view  of  the  shallow  thermoclu 
(I8-27m),  the  turbulence  cannot  be  coi 
isotropic  in  this  wavelength  range,  and  a  ti 
tial  subrange  should  not  exist.  Kinetic  em 
sipation  rates  averged  over  the  epilimni 
calculated  from  the  -5/3  portion  of  the 
energy  spectra  and  vary  between  0.0004  sc 
the  3rd  power  (with  slight  winds)  to  0.005 
to  the  3rd  power  (with  winds  ranging  fro 
m/s).  These  dissipation  rates  are  compare 
dissipation  rates  measured  at  similar  d 
oceanic  waters.  (Sims-ISWS) 
W77-05155 


FATE  2,4,5-T  CONTAMINANT, 
TETRACHLORODIBENZO-P-DIOXIN 
IN  AQUATIC  ENVIRONMENTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Ento: 
For  primary  bibliographic  entry  see  Field 

W77-05170 


THE  EFFECTS  OF  DIURNAL  MIX] 
THERMAL  STRATIFICATION  OF  STd 
POUNDMENTS, 

Arizona  State  Univ.,  Tempe.  Dept.  of  M 

Engineering. 

For  primary  bibliographic  entry  see  Field 

W77-05172 


THE  SIGNIFICANCE  OF  GRAVEL  PI 
BIOLOGICAL  REFUGE,  (IN  GERMAN 

K.  Escher. 

Viertel  Jahrsschr  Naturforsch  Ges  Zur 

345-348,  1974. 

Descriptors:  Gravels,  'Aquatic  animals, 
plants,  Frogs,  Mollusks,  Salamander,  Dr 
Ponds,  'Ecology,  'Biology. 
Identifiers:   'Gravel  pits,  Midwife  toac 
Reeds. 

In  increasing  industrialized  central 
(Switzerland),  empty  gravel  pits  ofte: 
valuable  wildlife  preserves  when  the  b( 
with  water.  Vegetation  (reeds  and  ot 
plants)  and  large  variety  of  animals  (to; 
dragonfUes,  water  bugs,  mollusks  and  p 
tie  in  them.  The  midwife  toad  and  the  rj 
salamander,  as  well  as  the  more  commo 
ans  were  found  more  often  in  such  grav< 
in  meadows  and  along  brooks.  This  nati 
abandoned  gravel  pits  should  be  care 
sidered  before  a  decision  is  made  to  fill  t 
refuse  and  restore  the  natural  continuity 
rain-Copyright  1976,  Biological  Abstra 
W77-05205 


SEDIMENTATION  IN  THE  LAKE  OF 
LAGOON  STRONGLY  INFLUENCED 

Duke  Univ.,  Durham,  N.C.  Dept.  of  Ge< 
For  primary  bibliographic  entry  see  Fiel 
W77-05206 

MODIFICATION  OF  COASTAL  WET 
SOUTHEASTERN   MICHIGAN   AND 
MENT  ALTERNATIVES, 

Eastern  Michigan  Univ.,  Yipsilanti. 


ia 


nary  bibliographic  entry  see  Field  4A 
217 


SE  OF  OXYGEN   DEFICIT   MEASURE- 
AS  AN  INDEX  OF  EUTROPHICATION 
[PERATE  DIMICTIC  LAKES, 

lary  bibliographic  entry  see  Field  5C 
!22 


L  BENTHIC  BIOMASS  DISTRIBUTION 
HGH-MOUNTAIN  LAKE  (VORDERER 
RTALER  SEE,  TYROL,  AUSTRIA), 

lary  bibliographic  entry  see  Field  5C 
123 


ITY   OF  THE  OXYGEN   STRATIFICA- 
IAEUTROPHICLAKE, 

lary  bibliographic  entry  see  Field  5C 

24 


IC   OF   NUTRIENT    LIMITATIONS    IN 
kLL  LAKES, 

ary  bibliographic  entry  see  Field  5C 
25 


UAL  DISTRIBUTIONS  IN  LAKE  ERIE 

70), 

Centre    for    Inland    Waters,    Burlington 

ary  bibliographic  entry  see  Field  5C 
27 


H  COMMUNITY  IN  LAKE  ERIE, 

ie  Fisheries  Research  Station,  Wheatley 

iry  bibliographic  entry  see  Field  5C 
!9 


NT  STUDY,  LAKE  GEORGE,  NEW 
RACE  METALS  (FE,  MN,  CU,  CR,  ZN) 
C  CARBON,  MAN'S  ACTIVITIES, 

Jmv.  (West  Germany).  Dept.  of  Geology, 
iry  bibliographic  entry  see  Field  5C. 


U  DISTRIBUTION  AND  ABUNDANCE 
5TACEAN  ZOOPLANKTON  IN  LAKE 

-entre    for   Inland    Waters,    Burlington 

ry  bibliographic  entry  see  Field  5C. 


INSHIPS  OF  PHYTOPLANKTON 
I  WITH  SOLUBLE  NUTRIENTS,  PRI- 
tODUCTION,  AND  CHLOROPHYLL  A 

ERIE,  1970, 

-entre    for   Inland    Waters,    Burlington 

[y  bibliographic  entry  see  Field  5C. 


HASTIC  POINT-PROCESS  MODEL 
,1  ,  0CCURRENCE  OF  MAJOR 
IN  LAKE  CONSTANCE, 

en  Research  Centre,   Konstanz  (West 

y  bibliographic  entry  see  Field  2C. 


UALITY     CHARACTERISTICS      OF 
L  LAKES  IN  MISSOURI, 

Survey,  Rolla,  Mo.  Water  Resources 

y  bibliographic  entry  see  Field  5B. 


t^VWE  FOR  THE  GEOLOGIC  AND 
HYDROLOGIC  EVALUATION  OF  SMALL 
LAKES  SITES  IN  MISSOURI,  SMALL 

Geological  Survey,  Rolla,  Mo.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  8D 
W77-05260 


LAKES    OF    OREGON:    VOLUME    4 
CLACKAMAS  COUNTY, 

Geological      Survey,      Portland,      Oreg.      Water 

Resources  Div. 

M.  V.  Shulters. 

Open-file  report,  1976.  76  p,  4  fig,  2  tab,  19  ref. 

Descriptors:  "Lakes,  "Water  quality  *Lake 
morphology,  *Lake  morphometry,  "Oregon 
Bathymetry,  Thermal  stratification.  Fish,  Chemi- 
cal analysis,  Dissolved  oxygen,  Water  tempera- 
ture. 
Identifiers:  Clackamas  County(Oreg). 

This  report  provides  information  for  use  by  city, 
county,  and  State  planning  groups  as  well  as  for 
sportsmen,  tourists,  and  others  interested  in 
preserving  the  recreational  value  of  Oregon's 
lakes.  The  lake  information  is  being  issued  in 
several  volumes  on  a  county  or  multicounty  basis. 
Clackamas  County  was  selected  for  volume  4.  In 
addition  to  office  compilation  of  existing  data 
each  lake  was  visited.  Most  visits  were  made  in 
summer  or  early  fall  when  lakes  were  most  ac- 
cessible and  when  water  temperature  and  biologi- 
cal activity  were  near  maximum.  (See  also  W76- 
01579,  W75-03968,  and  W74-06270)  (Woodard- 
USGS) 
W77-05283 


INLAND  LAKES  WATER  QUALITY  AND 
WATERSHED  PLANNING:  REMOTE  SENSING 
TECHNOLOGY  APPLICATIONS, 

Michigan    Environmental    Research    Inst.,    Ann 

Arbor. 

For  primary  bibliographic  entry  see  Field  6B 

W77-05297 


CHARACTERISTICS    OF   THE    PELAGIC    EN- 
VIRONMENT    OF     THE     BRACKISH-WATER 
LAGOONS  OF  BAGES-SIGEAN  AND  SALSES- 
LEUCATE   DURING   THE   SUMMER   OF   1974 
(IN  FRENCH),  ' 

Arago  Lab.,  Banyuls-sur-Mer  (France). 
For  primary  bibliographic  entry  see  Field  5C 
W77-05304 


THE  ROLE  OF  ZOOPLANKTON  IN  THE  IN- 
TRABIOCOENOTIC  PHOSPHORUS  CYCLE 
AND  FACTORS  AFFECTING  PHOSPHORUS 
EXCRETION  IN  A  LAKE, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5C 
W77-05312 


THE  CHARACTERIZATION  OF  PHOSPHORUS 
EXCRETION  PRODUCTS  OF  A  NATURAL 
POPULATION  OF  LIMNETIC  ZOOPLANKTON 

New  Hampshire  Univ.,  Durham.  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5C 
W77-05313 


A         CHEMICAL  INVESTIGATION         OF 

PHOSPHORUS  REMOVAL  IN  LAKES  BY  ALU- 
MINUM HYDROXIDE, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Lab. 
For  primary  bibliographic  entry  see  Field  5G 
W77-05367 


THE     LAKE     OF     STARNBERG     AND     THE 
MANAGEMENT  OF  ITS   COREGONID   POPU- 


WATER  CYCLE— Field  2 
Lakes — Group  2H 

LATION   WITH    RESPECT   TO   ITS   TROPHIC 
STATE,  (IN  GERMAN), 

Bayensche   Landesanstalt  fuer  Fischerei    Starn- 

berg  (West  Germany). 

For  primary  bibliographic  entry  see  Field  5C 

W77-05414 


A     STUDY     OF     GLACIER-DAMMED     LAKES 
NORWAY  YEARS'  BRIMKJELEN,  SOUTHERN 

Portsmouth  Polytechnic  (England).  Dept.  of  Geog- 
raphy. s 
D.  N.  Mottershead,  and  R.  L.  Collin. 
Journal  of  Glaciology,  Vol.  17,  No.  77,  p  491-505 
1976.  8  fig,  4  tab,  15  ref. 

Descriptors:  "Glaciers,  "Lake  morphology 
Lakes,  "Drainage,  Ice,  Shape,  Dams,  Foreign 
countries,  On-site  investigations,  Surveys 
Evaluation,  Analysis,  Terrain  analysis,  Floods' 
Fluctuations,  Aerial  photography. 
Identifiers:  "Norway,  Glacier  dammed  lakes. 

Evidence   was   brought   together  concerning   the 
deglaciation  of  a  small  valley  and  the  subsequent 
development   of   it   of   periodic   glacier-dammed 
lakes.  The  respective  volumes  and  drainage  dates 
of  the  lakes  were  evaluated,  and  an  attempt  was 
made  to  relate  these  to  the  down-wastage  of  the 
impounding  glacier.  The  general  pattern  of  lakes 
throughout  the  years,  as  far  as  it  is  possible  to 
deduce  the  pattern  from  available  evidence,  is  as 
follows:  Conditions  conducive  to  the  collection  of 
water  first  occurred  in  1896,  and  during  the  sub- 
sequent decade  at  least,  this  water  was  ponded  up 
by   Tunsbergdalsbreen    subglacially    beneath   the 
Brimkjel  glacier.  As  the  glacier  receded,  an  open 
lake  formed.   It  appears  that  it  was  during  this 
phase  that  the  greatest  lakes  formed,  as  evidenced 
by  the  data  for  1926  and  1937.  Subsequently,  as  the 
ice  dam  of  Tunsbergdalsbreen  has  receded  and 
lowered,  the  lakes  have  been  of  much  lower  mag- 
nitude; although,  in  all  cases  except  the  brief  Au- 
gust 1973  lake,  they  were  larger  than  Rekstad's 
estimate  for  1900.  At  least  two  of  the  open  lakes 
extended  up  on  to  the  surface  of  the  impounding 
Tunsbergdalsbre.    Calculation    of    the    depth    of 
water  impounded  in  the  lakes  of  1937,  1957,  1962, 
1966,  and  1973  (spring)  showed  that  the  head  of 
water   has    been    remarkably   constant   over   the 
years.  This  suggests  that  once  a  given  pressure  is 
attained  at  the  foot,  then  a  breach  in  the  ice  dam  is 
formed  and  the   lake   begins   to  drain.   There  is 
evidence  for  flotation  of  the  Tunsbergdalsbre  ice 
to  allow  subglacial  seepage,  and  (in  other  years) 
there  is  also  evidence  of  tunnel  formation.  The  ac- 
tual mechanism  of  breaching  may  differ,  there- 
fore, from  year  to  year.  (Humphreys-ISWS) 
W77-05427 


RESERVOIR  BASIN  MORPHOMETRY, 

Victoria-New    South    Wales    Rivers    and    Water 

Supply  Commission  (Australia). 

For  primary  bibliographic  entry  see  Field  4A 

W77-05447 


VELOCITY  OF  SOUND  IN  SEDIMENTS  CORED 
FROM  SOUTHERN  LAKE  MICHIGAN, 

Illinois  Univ.,  Chicago.  Dept.  of  Materials  En- 
gineering. 

M.  L.  Silver,  and  J.  A.  Lineback. 
Illinois  State  Geological  Survey  Circular  475    p  1- 
18,  1972.  10  fig,  1  tab,  13  ref. 

Descriptors:  "Sediments,  "Sounds,  "Velocity, 
"Lake  Michigan,  Seismic  studies,  Acoustics 
Pleistocene  epoch,  Measurement,  Bottom  sedi- 
ments, "Lake  sediments,  Bottom  sampling  Sam- 
pling. 
Identifiers:  "Time  of  travel(Sediments). 

Measurements  of  the  velocity  of  sound  were  made 
on  lake  bottom  samples  obtained  by  gravity  coring 
in  southern  Lake  Michigan  during  July  1971  Mea- 
surements were  made  at  several  stations  with  a 
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Field  2— WATER  CYCLE 
Group  2H— Lakes 


specially  designed  device  that  measures  the  travel 
time  of  acoustic  waves  while  the  sediment  is  fresh 
from  the  lake  floor,  still  enclosed  in  a  plastic  liner. 
The  velocity  of  sound  in  the  lake  bottom  water 
was  determined  to  be  near  1428  meters  per  second. 
The  velocity  of  sound  in  the  sediments  ranges 
from  1348  to  1550  meters  per  second,  slower  and 
faster  than  the  velocity  in  water.  The  velocity 
clearly  corresponds  to  sediment  type.  Velocities  in 
the  soft  silts  and  clays  of  the  Lake  Michigan  For- 
mation range  from  1348  to  1488  meters  per  second_ 
In  the  relatively  dense,  glacial-lacustrine  clay  of 
the  Equality  Formation,  the  velocities  range  from 
1360  to  1529  meters  per  second.  The  highest 
velocity,  about  1550  meters  per  second,  was  noted 
in  an  unnamed  compact  glacial  till  unit.  (Bhowmik- 
ISWS) 
W77-05451 

DISTRIBUTION  OF  BENTHIC  MACROINVER- 
TEbRATES  IN  AN  ARTIFICIALLY 

DESTRATIFIED  RESERVOIR, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 

For  primary  bibliographic  entry  see  Field  5B. 
W77-05485 

COMPONENT  COMPOSITION  AND  TRANS- 
FORMATION AND  WATERSOLUBLE  OR- 
GANIC SUBSTANCE  IN  BOTTOM  SOILS  OF 
THE  KREMENCHUG  RESERVOIR,  (IN  RUS- 
SIAN), .,.  .... 
Akademiya      Nauk      URSR,      Kiev.      Instytut 

Hidrobiologii. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05492 

GROWTH  OF  SALMONID  FISHES  FROM 
HEATED  AND  UNHEATED  AREAS  OF  LAKE 
MICHIGAN-MEASURED  BY  RNA-DNA 

RATIOS,  ,  „    . .   ,      .     . 

Argonne  National  Lab.,  Argonne,  111.  Radiological 
and  Environmental  Research  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-05554 

THERMAL  EFFLUENTS,  FISH,  AND  GAS-BUB- 
BLE DISEASE  IN  SOUTHWESTERN  LAKE 
MICHIGAN, 

Industrial  Bio-Test  Lab.,  Inc.,  Northbrook  111. 
For  primary  bibliographic  entry  see  Field  5C. 

W77 -05558 

THERMAL  ECOLOGY  OF  PHYTOPLANKTON 
IN  A  DESERT  RESERVOIR, 

Argonne  National  Lab.,  111. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05573 

EFFECTS  OF  A  THERMAL  EFFLUENT  ON 
THE  OSTRACODS  OF  PAR  POND,  SOUTH 
CAROLINA, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-05576 

THE  MACROBENTHIC  COMMUNITY  OF  A 
THERMALLY  ALTERED  AREA  OF  TAMPA 
BAY,  FLORIDA, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05585 


THE  INCIDENCE  AND  EFFECT  OF  ONCE- 
THROUGH  COOLING  ON  YOUNG-OF-THE- 
YEAR  FISHES  AT  LONG  POINT  BAY,  LAKE 
ERIE-  A  PRELIMINARY  ASSESSMENT, 

Ontario    Ministry    of    Natural    Resources,    Port 

Dover.  .  .  „.  .  .  cr. 

For  primary  bibliographic  entry  see  Field  5C. 


W77 -05597 

21.  Water  In  Plants 


SOIL  WATER  AVAILABILITY  IN  AN  ARIZONA 
MIXED  CONIFER  CLEARCUTTING, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Flagstaff,  Ariz. 

For  primary  bibliographic  entry  see  Field  4D 

W77-05121 


SUSPENDED  SEDIMENT  FILTRATION 

CAPACITY  OF  SIMULATED  VEGETATION, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  U. 

W77-05184 


VEGETATION  INFORMATION  FOR  COASTAL 
GEORGIA 

Georgia  Dept.  of  Natural  Resources,  Atlanta.  Of- 
fice of  Planning  and  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W77-05399 

2J.  Erosion  and  Sedimentation 


ANALYSIS  OF  REHABILITATION  TREAT- 
MENT ALTERNATIVES  FOR  SEDIMENT  CON- 
TROL 

Pacific  Southwest  Forest  and  Range  Experiment 
Station,  Berkley,  Calif.  „.,.,«% 

For  primary  bibliographic  entry  see  Field  4D. 
W77-05116 

AN  EXAMINATION  OF  THE  VARIANCE 
MINIMIZATION  TENDENCIES  OF  A 
SUPRAGLACIAL  STREAM, 

California  Univ.,  Santa  Barbara,  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2fc. 
W77-05141 

SUSPENDED  SEDIMENT  FILTRATION 

CAPACITY  OF  SIMULATED  VEGETATION, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 
Engineering. 

E.  W.  Tollner,  B.  J.  Barfield,  C.  T.  Haan,  and  T.  Y. 
Kao.  . 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol.  19,  No.  4,  p  678-682  July- 
August  1976.  5  fig,  2  tab,  15  ref.  OWRT  A-049- 
KY(2). 

Descriptors:  *Model  studies,  'Suspended  solids, 
♦Sediments,  'Filtration,  'Vegetation,  Simulation 
analysis,  Mannings  equation.  Laboratory  tests, 
Settling  velocity,  Trap  efficiency,  Equations 
Identifiers:  'Vegetal  filter,  'Non-submerged  flow, 
'Suspended  sediment. 


An  exponential  power  function  relating  the  frac- 
tion of  sediment  in  a  simulated  rigid  vegetal  media 
to  pertinent  physical  variable  was  developed  using 
linear  regression  techniques  and  various  transfor- 
mations. Homogeneous  sediments  and  nonsub- 
merging  flows  were  studied.  The  mean  velocity 
was  found  to  be  the  most  influential  parameter  on 
sediment  trapping  followed  by  the  flow  depth,  par- 
ticle fall  velocity,  section  length,  and  spacing 
hydraulic  radius.  The  spacing  hydraulic  radius  is  a 
combintion  of  the  distance  between  two  media  ele- 
ments and  depth  of  flow  and  is  analogous  to  the 
hydraulic  radius  of  an  open  rectangular  channel 
This  term  was  observed  to  be  a  reasonably  good 
predictor  of  the  length  scale  in  shallow  flows 
through  the  experimental  media.  An  equation 
similar  in  form  to  Manning's  equation  utilizing  the 
spacing  hydraulic  radius  was  observed  to  be  a 
good  predictor  of  the  mean  flow  velocity. 
(Bhowmik-ISWS) 


W77-05184 

DETERMINATION  OF  TOTAL  MERCI 
SOILS  AND  SEDIMENTS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept  of  Agi 
For  primary  bibliographic  entry  see  Field  '. 
W77 -05201 

SEDIMENTATION  IN  THE  LAKE  OF  T 
LAGOON  STRONGLY  INFLUENCED  B1 

Duke  Univ.,  Durham,  N.C.  Dept.  of  Geok 
For  primary  bibliographic  entry  see  Field 
W77 -05206 

CHANGE  OF  ORGANIC  SUBSTANCES 
GIN  AND  ARABLE  CINNAMONIC  C* 
OUS  MOUNTAIN  SOILS  DEPENDING 
DEGREE  OF  THEIR  EROSION,  (IN  RU! 

Yu  Akramov,  and  I.  Ikramova. 

Izv  Akad  Nauk  Tadzh  SSR  Old  Biol  Nau 

77. 1975. 

Descriptors:  'Organic  matter,  'Alfalfa, 

sion,  Humus,  'Calcareous  soils,  Cultivat 

production. 

Identifiers:  'USSRCTadzhik  SSR). 

A  study  of  organic  substances  of  virgin 
arable  fields  and  alfalfa  sods  in  unerode 
and  alluviated  cinnamonic  calcareous 
soils  of  the  Tadzhik  SSR  (USSR)  reveal 
uneroded  soils  the  stock  of  root  ret 
humus  was  198.6  on  virgin  land,  122.6  oi 
ble  fields  and  143  tons/ha;  in  alluvia 
226.9,  144.0  and  171.0  tons/ha.  As  as 
growing  alfalfa  the  total  stock  of  humui 
the  soils  increased  in  comparison  with  c 
sod.  Cultivation  of  alfalfa  increased  the 
activity  of  eroded  sou.-Copyright  1976, 
Abstracts,  Inc. 
W77-05220 

SEDIMENT  STUDY,  LAKE  GEORt 
YORK-  TRACE  METALS  (FE,  MN,  CI 
ORGANIC  CARBON,  MAN'S  ACTIVr 

Giessen  Univ.  (West  Germany).  Dept.  o 
For  primary  bibliographic  entry  see  Fiel 
W77-05231 

EFFECT  OF  PORE  WATER  PRES 
SAND  SPLASH, 

Agricultural  Research  Service,  Moms, 

L.  L.  Sloneker,  T.  C.  Olson,  and  W.  C. 

Moldenhauer. 

Soil  Science  Society  of  America  Journ 

No.  6,  p  948-951,  November-December 

3  tab,  8  ref. 

Descriptors:  'Pore  water,  'Pore 
'Erosion,  Tension,  Tensiometers,  Ran 
erosion.  Laboratory  tests,  Soils,  Sam 
Erosion  rates,  Soil  science. 
Identifiers:  'Sand  splash,  'Pore  wat< 
Soil  detachment. 


The  study  examined  the  effect  of  pore 
sure  and  particle  size  distributions  on 
of  sand  splash  and  on  the  instantanec 
changes  within  a  packed  sand  core  ca 
gle  water  drops  falling  on  the  surface, 
amounts  and  pore  water  pressure  chan 
fected  by  particle  size,  by  pore  water 
fore  drop  impact,  and  by  the  direction 
to  the  pore  water  pressure  equilibrium 
pressure  increases  from  falling  water 
generally  greater  when  equilibrium  pr< 
approached  directly  than  when  the 
proached  from  minimum  pressure, 
was  also  generally  greater  when  equil 
sure  was  approached  directly.  (Sims-I. 
W77-05354 
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CATION  OF  FLOW-SEDIMENT  MODEL 
ID  RIVER, 

Engineer  District,  Vicksburg,  Miss, 
lombs,  W.  A.  Thomas,  and  E.  P.  Russo. 
]  of   the    Hydraulics   Division,    American 
1  of  Civil  Engineers,  Vol  103,  No.  HY1, 
dings  Paper  12676,  p  11-18,  January  1977.  7 
:(,  1  append. 

Btors:   'Flow,   'Sediments,   *Mathematical 

i,    'Scour,    'Deposition(Sediments),    Sedi- 

ion,  Locks,  Dams,  Flood  control,  Rivers, 

mter       models,       'Sediment       transport, 

iana. 

iers:   'Red  River(La),   'Channel  stabiliza- 


thod  of  computing  sediment  transport 
lout  a  reach  of  river  was  presented.  More 
ally,  a  method  to  determine  areas  of  scour 
position  along  the  river  and  to  identify  ten- 
i  of  a  rating  curve  to  shift  due  to  sediment 
ent  was  analyzed.  The  computer  model 
pplied  to  the  Red  River.  The  model 
iced  observed  flow  profiles,  stage 
ge,  and  the  sediment  rating  curve.  The  pro- 
as rerun  to  predict  the  effects  of  the  instal- 
if  several  locks  and  dams  in  the  river.  This 
redictions  for  primary  areas  of  scour  and 
ion  for  5-yr  and  50-yr  periods,  thus  provid- 
estimate  of  the  required  maintenance 
g.  The  model  also  allowed  for  a  study  of 
:cts  of  a  hinge  pool  operation.  It  was  con- 
that  this  type  of  operation  is  only  a  tempo- 
olution  to  the  sedimentation  problem 
nik-ISWS) 
357 


UTER    PREDICTION    OF    NEARSHORE 
JRF  ZONE  STATISTICS, 

ech.  Inc.,  Pasadena,  Calif. 

nary  bibliographic  entry  see  Field  2L 

385 


F.NTHIC  FAUNA  AND  SEDIMENTS  OF 

EARSHORE  ZONE  OFF  PANAMA  CITY 

I,  FLORIDA, 

i  Marine  Fisheries  Service,  Panama  City 

lama  City  Lab. 

nary  bibliographic  entry  see  Field  2L 

386 


SHAPE  AND  SIZE  DISTRIBUTION  EF- 
IN  COASTAL  MODELS, 

:ch,  Inc.,  Pasadena,  Calif. 

»ary  bibliographic  entry  see  Field  2L 

189 


k'ALUE  AND  VULNERABILITY  OF 
AL  RESOURCES:  BACKGROUND 
>  FOR  REVIEW  AND  DISCUSSION. 

Dept.   of   Natural   Resources,    Atlanta 
e  Planning  Section, 
lary  bibliographic  entry  see  Field  2L 

190 


'ALUE  AND  VULNERABILITY  OF 
VL  BEACHES,  SAND  DUNES,  AND 
)RE  SAND  BARS, 

y  Inst,  of  Oceanography,  Savannah,  Ga. 
!ary  bibliographic  entry  see  Field  2L. 


R  KLANDSOLOGY  °F  THE  GEORGIA 

Univ.,  Athens.  Dept.  of  Zoology, 
ary  bibliographic  entry  see  Field  2L. 


>PEN      MARINE      AND      ESTUARINE 

Park  Service,  Atlanta,  Ga. 


For  primary  bibliographic  entry  see  Field  2L 
W77-05401 


COASTAL  SAND  DUNES, 

North  Carolina   State   Univ.,   Raleigh.   Dept.  of 

Botany;  and  North  Carolina  State  Univ.,  Raleigh 

Dept.  of  Soil  Science. 

For  primary  bibliographic  entry  see  Field  2L 

W77-05405 


PREDICTING  PARTICLE-SIZE  COMPOSITION 
OF  ERODED  SOIL, 

Agricultural    Research    Service,    Morris,    Minn 
North  Central  Region. 
R.  A.  Young,  and  C.  A.  Onstad. 
Transactions  of  the  American  Society  of  Agricul- 
tural  Engineers,   Vol.    19,   No.   6,   p    1071-1075 
November-December  1976.  2  fig,  3  tab,  22  ref. 

Descriptors:  'Particle  size,  'Soils,  'Soil  erosion, 
Rill  erosion,  Suspended  solids,  Sediments,  Ero- 
sion, Chemicals,  Agricultural  chemicals.  Organic 
matter,  Clays,  Silts,  Model  studies,  Mathematical 
models,  Forecasting,  Agricultural  runoff,  Agricul- 
ture, Soil  science. 
Identifiers:  'Eroded  soil. 

Chemicals  are  transported  in  an  agricultural  en- 
vironment by  the  movement  of  water  and  soil.  To 
select  management  practices  that  will  minimize  the 
undesirable  movement  of  agricultural  chemials 
through  a  field  or  a  watershed,  it  is  necessary  to 
understand  the  mechanisms  by  which  these  chemi- 
cals are  transported.  Concerning  soil,  knowledge 
of  the  composition  and  particle-size  distribution  of 
eroded  material  is  needed  for  sediment-chemistry 
relations,  since  the  physical  adsorption  of  chemi- 
cals depends  on  the  soil's  specific  surface  area.  A 
set  of  equations  was  developed  for  predicting  par- 
ticle-size distribution  of  eroded  soil,  based  on  soil 
surface  area  and  texture  and  considering  organic 
matter  enrichment  and  the  tendency  of  a  soil  to 
rill.  Three  parameters,  particle-size  distribution  of 
the  matrix  soil,  organic  matter,  and  water  content 
at  -15  bars  pore  pressure,  gave  a  good  estimate  of 
the  expected  particle-size  distribution.  (Sims- 
ISWS) 
W77 -05439 


TOWARDS  A  ROUTINE  TEST  FOR  THE  AS- 
SESSMENT OF  THE  CRITICAL  TRACTIVE 
FORCES  OF  COHESIVE  SOILS, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 
Engineering. 
M.  Hollick. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol.  19,  No.  6,  p  1076-1081, 
November-December  1976.  4  fig,  1  tab,  27  ref. 

Descriptors:  'Tractive  forces,  'Soil  erosion, 
'Laboratory  tests,  'Cohesive  soils.  Laboratory 
equipment,  Scour,  Erosion,  Jets,  Soils,  Cohesion, 
Erosion  rates,  Soil  science. 

An  attempt  to  calibrate  a  submerged  water  jet  ap- 
paratus against  critical  tractive  forces  visually  as- 
sessed in  a  flume  was  described.  Athough  not 
completely  successful,  the  work  indicated  that  the 
water  jet  might  suitable  for  routine  laboratory 
measurement  of  critical  tractive  force,  and  sug- 
gestions were  made  for  the  improvement  of  the 
calibration.  It  was  pointed  out  that  the  gradient  of 
the  erosion  rate  vs.  shear  stress  curve  may  be  im- 
portant in  channel  design,  as  well  as  the  critical 
tractive  force.  The  conclusion  was  drawn  that  ac- 
celerated laboratory  tests  cannot  be  used  to  assess 
critical  tractive  forces.  (Sims-ISWS) 
W77-05440 


WAVE  ENTRAINMENT  OF  SEDIMENT  FROM 
RIPPLED  BEDS, 

Iowa    Univ.,     Iowa    City.    Inst,    of    Hydraulic 

Research. 

T.  Nakato,  F.  A.  Locher,  J.  R.  Glover,  and  J.  F. 

Kennedy. 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 


Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  American  Society  of  Civil  Engineers 
Vol.  103,  No.  WW1,  Proceedings  Paper  12736  p 
83-99,  February  1977.  12  fig,  3  tab,  16  ref,  1  ap- 
pend. Army  DACW-72-73-C-0022. 

Descriptors:  'Sediments,  'Entrainment, 

'Sediment  transport,  'Model  studies,  'Hydraulic 
models,  Beds,  Ripple  marks,  Suspended  solids, 
Waves(Water),  Velocity,  Laboratory  tests,  Mea- 
surement, Oceans,  Coasts,  Sedimentology, 
Oceanography. 

Identifiers:  'Rippled  beds,  Bed  forms,  Water  tun- 
nels. 

An  experimental  investigation  was  conducted  with 
an  oscillatory  flow  water  tunnel  to  explain  the 
mechanism  of  sediment  entrainment  by  periodic 
fluid  motion  past  rippled  beds.  The  instrumenta- 
tion used  included  an  optical-type  sediment  con- 
centration analyzer,  a  hot-wire  anemometer,  and 
an  IBM  1801  Data  Acquisition  and  Control 
System.  The  signal-averaging  technique  was  used 
to  analyze  the  data  permitted  decomposition  of  the 
concentration  and  velocity  signals  into  mean, 
periodic,  and  random  components.  The  process  of 
sediment  entrainment  and  suspension  was  ex- 
plained in  terms  of  flow  separation  from  the  ripple 
crest  together  with  the  flow  reversal.  Simultane- 
ous measurement  of  temporal  and  spatial  distribu- 
tions of  suspended  sediment  relationship  and  ver- 
tical fluid  elocity  in  the  region  just  gradient  of  the 
bed  showed  that  the  conventional  one-dimensional 
continuity  relationship  for  steady  uniform  flow  is 
inadequate;  the  horizontal  gradient  of  streamwise 
sediment  flux  is  comparable  in  importance  to  the 
vertical  gradient  of  vertical  flux  of  sediment 
(Sims-ISWS) 
W77-05445 


VELOCITY  OF  SOUND  IN  SEDIMENTS  CORED 
FROM  SOUTHERN  LAKE  MICHIGAN, 

Illinois  Univ.,  Chicago.  Dept.  of  Materials  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2H. 
W77-05451 


2K.  Chemical  Processes 


SALT  COMPOSITION  OF  WATER  FROM  THE 
WESTERN  (KURTLI)  RESERVOIR,  (IN  RUS- 
SIAN), 

Akademiya  Nauk  Turkmenskoi  SSR,  Ashkhabad. 
Institut  Botaniki. 

For  primary  bibliographic  entry  see  Field  2H 
W77-05101 


ERRORS  IN  ATOMIC  ABSORPTION  ANALYSIS 
FOR  METALS  IN  SURFACTANT  SOLUTIONS, 

Missouri  Univ.,  Rolla.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A 
W77-05110 


AEROSOL  IN  THE  GATE  AREA  AND  ITS 
RADIATIVE  PROPERTIES, 

Leningrad  State  Univ.  (USSR).  Dept.  of  At- 
mospheric Physics. 

K.  Ya.  Kondratyev,  O.  D.  Barteneva,  and  L.  I. 
Chapursky. 

Colorado  State  University,  Department  of  At- 
mospheric Science,  Atmospheric  Science  Paper 
No.  247,  June  1976.  120  p,  35  fig,  6  tab,  27  ref.  Also 
as:  Transactions  of  the  Main  Geophysical  Obser- 
vatory, Leningrad,  Issue  No  381.  NOAA-C4-6- 
158-44036. 

Descriptors:    Air    pollution,    'Aerosols,     'Dust, 

Clouds,   Albedo,    'Atmospheric   radiation.   Solar 

radiation,  Meteorological  data,  'Atlantic  Ocean, 

Metals,  Chemical  analysis,  Arid  lands,  Tropical 

regions,  Pollutant  identification. 

Identifiers:  Sahara,  GARP  Atlantic  Tropica!  Ex- 

periment(GATE). 
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Field  2— WATER  CYCLE 
Group  2K— Chemical  Processes 

Preliminary  results  are  summarized  of  a  research 
program  conducted  by  Main  Geophysical  Obser- 
vatory scientists  during  the  GATE  (GARP  Atlantic 
Tropical  Experiment).  The  origin  and  charac- 
teristic features  of  the  dust  layer  are  discussed.  In- 
ferences of  microphysical  and  optical  charac- 
teristics of  the  dust  aerosol  made  from  ship  data 
are  presented.  Chemical  analyses  of  aerosols 
showed  a  rather  high  content  of  metals.  The  iron 
concentration  nearly  always  exceeded  10-5kg  m-3 
for  aircraft  aerosol  observations.  Extensive  data 
are  presented  giving  spectral  and  total  short-wave 
radiative  flux  divergence  values  for  cloudfree, 
dust  and  stratoform  cloud  cases.  These  data  are  in- 
terpreted in  the  context  of  the  meteorological  con- 
ditions and  the  optical  parameters  of  the  aerosol  or 
cloud  layer.  (NOAA) 
W77-05131 


BORON  IN  COASTAL  NORTH  FLORIDA  RAIN- 
FALL, 

North    Carolina    Univ.    at   Chapel    Hill.    Marine 

Sciences  Program;  and  North  Carolina  Univ.  at 

Chapel  Hill.  Dept.  of  Geology. 

C.  S.  Martens,  and  R.  C.  Harriss. 

Journal  of  Geophysical  Research,  Vol.  81 ,  No.  36, 

p  6371-6375,  December  20,  1976.  2  fig,  3  tab,  21 

ref. 

Descriptors:  *Boron,  'Rainfall,  ♦Water chemistry, 
♦Florida,  Sampling,  Chemical  analysis.  Sodium, 
Summer,  Winter,  Hurricanes,  Chemicals, 
Precipitation(Atmospheric),  Sea  water.  Sea  spray. 
Salts,  Evaporation,  Oceans,  Pollutant  identifica- 
tion. 
Identifiers:  Hurricane  Becky. 

Boron  concentrations  of  coastal  North  Florida 
rainfall  averaged  8.3,  12,  and  7.0  micrograms/liter 
for  summer  showers,  winter  frontal  activity,  and 
samples  collected  sequentially  during  tropical 
storm  Becky,  respectively.  B/Na  ratios  were  0.01 1 
and  0.005  in  summer  and  winter  samples,  respec- 
tively. Mean  calculated  B  enrichments  E  sub 
Na(B)  for  summer  and  winter  sample  sets  were  32 
and  11,  respectively.  A  surprisingly  constant  con- 
centration of  'excess'  B  above  that  expected  from 
direct  sea  water  injection  of  approximately  6 
micrograms/liter  was  observed  in  the  sequential 
Becky  samples.  The  lower  winter  B/Na  ratios,  and 
thus  the  calculated  E  sub  Na(b)  values,  appear  re- 
lated to  higher  Na  concentrations;  however, 
several  alternative  hypotheses  can  be  advanced  to 
explain  the  results,  including  greater  particulate 
sea-salt  injection  during  winter  months,  incorpora- 
tion of  soil  materials  with  a  B/Na  ratio  above  the 
sea  water  value,  and  possible  influences  of  tem- 
perature variation  on  gaseous  B  incorporation  in 
rain  and  evaporation  from  the  sea  surface.  (Sims- 
ISWS) 
W77-05152 


HYDROCHEMICAL  CHARACTERISTICS  OF 
GROUND  WATERS  IN  THE  LOWLAND 
BETWEEN    THE   RIVERS   TIMIS   AND   BEGA, 

(IN  ROMANIAN), 

Institutul     de     Studii     si     Gercetari     Pedologie, 

Bucharest  (Rumania). 

For  primary  bibliographic  entry  see  Field  2F. 

W77-05166 

THE  CHEMISTRY  OF  LEAD  AND  CADMIUM 
IN  SOIL:  SOLID  PHASE  FORMATION, 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science 

and  Micrometeorology. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05202 

MAJOR  CARBON  14  ANOMALY  IN  A  RE- 
GIONAL CARBONATE  AQUIFER:  POSSIBLE 
EVIDENCE  FOR  MEGASCALE  CHANNELING, 
SOUTH  CENTRAL  GREAT  BASIN, 

Geological  Survey.  Reston,  Va.  Water  Resources 

Div. 

For  primary  bibliographic  entry  sec  Field  2F. 


W77 -05261 

GUIDELINES  FOR  COLLECTION  AND  FIELD 
ANALYSIS  OF  GROUND-WATER  SAMPLKS 
FOR  SELECTED  UNSTABLE  CONSTITUENTS, 

Geological  Survey,  Austin,  Tex.  Water  Resources 
Div. 

W.W.Wood. 

Available  from  Branch  of  Distribution,  USGS, 
1200  S.  Fads  St.,  Arlington,  VA  22202,  price  $0.85 
Geological  Survey  Techniques  of  Water- 
Resources  Investigations,  Book  1,  Chapter  D2, 
1976.  24  p,  18  fig,  2  tab,  14  ref. 

Descriptors:  *Water  analysis,  *Groundwater. 
•Testing  procedures,  *Water  quality.  Sampling, 
Methodology,  Analytical  technique,  On-site  tests, 
Hydrogen  ion  concentration.  Water  temperature, 
Carbonates,  Bicarbonates,  Specific  conductivity. 
Dissolved  oxygen,  Oxidation-reduction  potential. 

The  unstable  nature  of  many  chemical  and  physi- 
cal constituents  in  ground  water  requires  special 
collection  proceures  and  field  analysis  immediate- 
ly after  collection  and  field  analysis  of  samples  for 
pH,  temperature,  carbonate,  bicarbonate,  specific 
conductance,  Eh,  and  dissolved  oxygen. 
(Woodard-USGS) 
W77-05262 


GROUND-WATER       DATA       FOR       LEFLORE 
COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05265 


GROUND-WATER    DATA    FOR    HUMPHREYS 
COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05266 


GROUND-WATER     DATA     FOR     ISSAQUENA 
COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05267 


GROUND-WATER      DATA      FOR      QUITMAN 
COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05268 


GROUND-WATER     DATA      FOR     COAHOMA 
COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05269 


GROUND-WATER  DATA  FOR  TATE  COUNTY, 
MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W77 -05270 


GROUND-WATER  DATA  FOR  TUNICA  COUN- 
TY, MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05271 


PHASE  KELAIIONSHIPS  IN  SKA  ICI 
FUNCTION  Ol   IEMPERATURE, 

Naval  Undersea  Center,  San  Diego  Calif. 
I  <,r  primary  bibliographic  entry  see  Field  : 
W77-05428 


EFFECT  OF  SURFACTANTS  ON  THE 
MINAIION  OF  FLUORIDE  IN  WATERS 

Australian  Atomic  Energy  Commission  1 
Establishment,  Lucas  Heights. 
For  primary  bibliographic  entry  see  Field 
W77 -05431 


A  SPECIFIC  CONDUCT ANCK  METHl 
QUALITY  CONTROL  IN  WATER  ANAI 

Lancaster  Univ.,  Bailrigg  (England)   Dej 

vironmental  Sciences. 

D.  P.  H.  Laxen. 

Water  Research,  Vol.  11,  No.  1,  p  91-* 

fig,  4  tab,  11  ref. 

Descriptors:  "Conductivity,  '/ 

techniques,  'Quality  control,  'Specific 
tivity,  'Water  analysis,  Physical  propert 
trical  conductance,  Resistivity,  Water  p 
Chemical  analysis.  Instrumentation,  On- 
Water  quality.  Dissolved  solids,  Analysi 
procedures,  Potable  water.  Pollutant  i 
tion. 

Identifiers:  Ionic  strength,  Ionized 
Limestone  catchments. 

A  method  to  aid  quality  control  in  wate 
was  described.  It  can  be  used  both  to  hel| 
a  high  quality  of  analytical  data  and  to  hi 
consistencies  in  existing  data.  The  p 
either  computational  or  graphical,  relies 
parison  of  measured  specific  conductan 
specific  conductance  calculated  from  tl 
cal  data  using  an  extended  version  of  th 
limiting  equation.  The  method  was  dis 
relation  to  water  analyses  typical  of 
catchments.  A  number  of  limitations 
forth.  The  method  was  shown  to  be  si 
most  waters  with  a  specific  conductai 
range  80-350  microsiemens/cm,  althou 
probably  be  extended  to  waters  with 
conductance  in  the  range 
microsiemens/cm.  (Henley-ISWS) 
W77-05453 

2L.  Estuaries 


ATMOSPHERIC         DISPERSION 
TERISTICS    IN    THE    LOUISIANA    I 
ZONE, 

Louisiana  State  Univ.,  Baton  Rouge,  i 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Fie! 

W77-05132 

BARATARIA  BASIN:  HYDROLOGIC 
MATOLOGIC  PROCESSES, 

Louisiana  State  Univ.,  Baton  Rouge. 
Wetland  Resources. 
Sea  Grant  Publication  No.  LSU-T-76 
1976.  187  p,  58  fig,  24  tab,  70  ref,  4  appei 

Descriptors:  "Louisiana,  'Wetlands,  I 
systems,  'Climatology,  Planning,  Tic 
levels,  Salinity ,  Weather,  Coasts,  Gulf  < 
Identifiers:  'Barataria  Basin(La),  Co 
management. 

To  assess  the  role  of  forcing  functions 
dents  in  the  operation  of  natural  syst 
the  Barataria  Basin  Management  Unit, 
included:  descriptive  physical  aspects  < 
water  levels,  based  on  continuous  reco 
ing  records;  descriptive  aspects  of  sali 
on  variety  of  recorded  data;  a  synopi 
system,  based  on  daily  synoptic  weathc 
three-hourly  observational  data  at  Ne 


22 


wave  climate.  A  systematic  description  of 
term  and  short-term  patterns  of  water  levels, 
,  salinity,  temperature,  and  wave  climate  pro- 
information  on  the  historic  and  present  physi- 
ispects  of  Barataria  Basin.  Eight  synoptic 
her  types  provide  the  framework  for  analysis 
e  basin's  weather  by  relating  local  climatic 
ilions  to  large-scale  circulation  patterns.  A 
r  budget  is  also  utilized  to  estimate  rates  of 
^transpiration  and  generation  of  surplus 
pitation.  Relationships  between  pairs  of 
neters  drawn  from  tides,  water  levels,  and 
ty  at  various  resolutions  are  described.  Rela- 
lips  between  climatic  conditions  associated 
each  synoptic  weather  type  and  changes  in 
y  filtered  water  levels,  salinity  and  fresh- 
surpluses  are  shown.  (NOAA) 
05133 


IND  GAS  USE  CHARACTERIZATION,  IM- 
PS,  AND  GUIDELINES, 

iana  State  Univ.,  Baton  Rouge.  Center  for 

ind  Resources. 

rimary  bibliographic  entry  see  Field  6G 

35134 


ISSIPPI  SOUND  SALINITY  DISTRIBU- 
AND  INDICATED  FLOW  PATTERNS, 

Coast  Research  Lab.,  Ocean  Springs,  Miss. 
:al  Oceanography  Section. 
Eleuterius. 

isippi-Alabama  Sea  Grant  Consortium  Re- 
Jo.  MASGP-76-023,  (1976).  139  p,  74  fig,  88 
3  ref,  4  photo,  2  append.  NOAA  SG-04-5- 

iptors:  Coasts,  *Salinity,  'Oceanographic 
•Circulation,     Hydrography,     'Estuaries, 

Is,  Flow  characteristics,  Water  circulation, 
pollution    sources,    'Path    of    pollutants 

lbution  patterns,  Gulf  of  Mexico,  Sounds. 

fiers:  'Mississippi  Sound,  Flow  patterns. 

tudy  of  the  circulation  and  salinity  regime  of 
;ssppi  Sound  describes  the  general  patterns 
*  indicated  by  the  horizontal  distribution  of 
y  at  selected  depth  levels  and  the  variability 
mty  through  the  year.  An  appendix  contain- 
:  tables  of  salinity  statistics  for  each  station 
ien  included.  Particular  attention  was  given 
tain  areas  or  situations  that  it  as  felt  war- 
it  in  view  of  various  activities  planned  or 
>g  in  the  Sound  industry  those  associated 
isposal  of  domestic  waste,  dredging,  fishe- 
leavy  industry  and  biological  studies.  The 
it  practice  of  dredge  spoil  disposal  in  Missis- 
ound  needs  to  be  carefully  scrutinized  with 
ilar  attention  to  the  alteration  of  flow  pat- 
nd  the  salinity  regime.  The  change  in  either 
atterns  or  salinity  regime  affects  the  physi- 
emical  and  biological  environment.  In  order 
>erly  manage  the  marine  environment  by  as- 
tne  continuation  of  the  proper  freshwater 
i  freshwater  budget  for  the  Sound  should  be 
uned.  (NOAA) 
5135 


IMPACTS    OF    OUTER    CONTINENTAL 

DEVELOPMENT     ON     LAFOURCHE 
H, 

rleans  Univ.,  La.  Urban  Studues  Inst, 
mary  bibliographic  entry  see  Field  6G. 
'136 


°£wl      FOR     coASTAL     RESOURCE 
OEMENT  AND  IMPACT  ASSESSMENT, 

itnvironments,  Inc.,  Baton  Rouge,  La 
inary  bibliographic  entry  see  Field  6G. 


JCARBONS  IN  THE  OCEAN, 

>l  0«anic  and  Atmospheric  Administra- 
n  Off'  '  Ma"ne  Ecosvstems  Analysis 


For  primary  bibliographic  entry  see  Field  5B 
W77-05139 


CARIBBEAN-ATLANTIC  WATER  EXCHANGE 
THROUGH         THE         ANEGADA-JUNGFERN 

Woods  Hole  Oceanographic  Institution,  Mass 

W.G.Metcalf. 

Journal  of  Geophysical  Research,  Vol.  81    No  36 

p  6401-6409,  December  20,  1976.  7  fig,  2  tab    30 

ref.NSFDES71-00262,OCE75-19729. 

Descriptors:  'Water  transfer,  'Water  circulation, 
'Atlantic  Ocean,  Temperature,  Water  tempera- 
ture. Circulation,  Currents(Water),  Ocean  current, 
Oceans,  Graphical  analysis,  'Salinity,  Oxygen! 
'Silicates,  On-site  investigations,  Sampling' 
Oceanography,  Measurement,  'Dissolved  oxygen 
Identifiers:  'Caribbean  Sea(Anegada-Jungfern 
Passage). 

Measurements  of  the  salinity,  dissolved  oxygen, 
and  silicate  from  nydrographic  stations  occupied 
at  opposite  ends  of  the  Anegada-Jungfern  Passage 
were  plotted  graphically  against  potential  tempera- 
ture theta.  The  water  column  was  divided  into  six 
layers  on  the  basis  of  distinctive  features  in  the 
theta  -S,  theta  -02,  and  theta  -silicate  relationships. 
The  differences  and  similarities  among  these  fea- 
tures at  opposite  ends  of  the  passage  were  corre- 
lated with  geostrophic  current  computations  to 
describe  the  current  pattern  through  this  passage. 
At  about  the  700-m  level,  the  predominant  current 
changes  from  a  shallow  flow  into  the  Caribbean  to 
a  deeper  outflow.  In  a  layer  200  m  thick  im- 
mediately above  sill  depth  (1815  m),  the  current  al- 
ternates between  inflow  and  outflow.  The  net 
transport  through  the  passage  is  an  inflow  of 
roughly  1.4  Sv  (1  Sv  equal  1,000,000  cu  m/s), 
mostly  in  the  upper  400-500  m  of  the  water 
column.  The  results  were  consistent  with  the  dis- 
tribution of  water  properties,  and,  in  the  case  of 
the  deepest  layers,  with  direct  current  measure- 
ments made  at  the  same  time.  (Sims-ISWS) 
W77-05153 


DESCRIPTION  OF  WIND,  CURRENT,  AND 
BOTTOM  PRESSURE  VARIATIONS  ON  THE 
CONTINENTAL  SHELF  IN  THE  NORTHEAST 
GULF  OF  ALASKA  FROM  FEBRUARY  TO 
MAY  1975, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  Wash.  Pacific  Marine  Environmental 
Lab. 

S.  P.  Hayes,  and  J.  D.  Schumacher. 
Journal  of  Geophysical  Research,  Vol.  81,  No.  36, 
p  6411-6419,  December  20,  1976.  9  fig,  1  tab,  23 
ref. 

Descriptors:  'Continental  shelf, 

'Currents(Water),  'Winds,  'Alaska,  Continental 
siope,  Salinity,  Seasonal,  Temperature,  Frequen- 
cy analysis,  Water  temperature,  Ocean  currents, 
Circulation,  Ocean  circulation.  Time  series  analy- 
sis, On-site  investigations,  Coasts,  Oceanography. 
Identifiers:  'Gulf  of  Alaska,  Bottom  pressure. 

A  moored  array,  with  current  and  bottom  pressure 
measurements  on  the  continental  shelf  in  the 
northeast  Gulf  of  Alaska,  was  used  to  study  the  in- 
terrelationships among  the  low-frequency  (less 
than  0.025  cph)  variations  of  wind,  current,  and 
bottom  pressure  for  the  period  February-May 
1975.  The  circulation  can  be  divided  into  a  winter 
and  a  spring  regime.  This  seasonal  change  was 
most  clearly  seen  in  the  bottom  pressure  and  its 
correlation  with  the  alongshore  wind  and  current. 
During  February,  the  wind,  bottom  pressure,  and 
currents  were  mutually  coherent.  A  simple  linear 
correlation  between  bottom  pressure  and 
alongshore  current  accounted  for  much  of  the 
variance.  However,  during  March  and  April,  the 
coherences  were  low,  and  the  linear  correlation 
was  no  longer  valid.  The  data  suggested  that 
offshelf  processes  or  nonlocal  effects  became 
more  important.  The  monthly  averaged  data  also 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 

indicated  a  seasonal  change.  The  mean  bottom 
pressure  dropped  by  12  cm  from  February  to 
April.  This  was  accompanied  by  only  a  2-cm/s 
change  in  the  mean  alongshore  flow.  It  was  not 
possible  to  determine  the  influence  of  deepwater 
baroclinic  changes  on  the  seasonal  bottom  pres- 
sure change  with  the  available  hydrographic  data 
(Sims-ISWS) 
W77-05154 


CURRENT  PROFILES  IN  THE  CANARY  CUR- 
RENT UPWELLING  REGION  NEAR  CAPE 
BLANC,  MARCH  AND  APRIL  1974, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

D.  R.  Johnson. 

Journal  of  Geophysical  Research,  Vol.  81 ,  No.  36, 
p  6429-6439,  December  20,  1976.  12  fig,  1  tab  16 
ref,  1  append.  NSFGX-28746,  GX-33502. 

Descriptors:  'Ocean  current,  'Upwelling, 
'Continental  shelf,  'Atlantic  Ocean,  'Africa,  Cur- 
rent meters,  On-site  investigations,  Continental 
slope,  Currents(Water),  Winds,  Oceans,  Coasts, 
Shores,  Oceanography. 

Identifiers:  'Cape  Blanc(Spanish  Sahara),  Current 
profiles. 

In  March  and  April  1974,  profiles  of  horizontal 
currents  were  measured  at  several  time  series  sta- 
tions across  the  continental  shelf  and  slope  near 
Cape  Blanc,  Spanish  Sahara.  These  profiles  were 
compared  with  hydrographic  sections  made  during 
the  same  period  to  produce  circulation  schemes  at 
different  states  of  upwelling.  During  the  mature 
state  (defined  as  favorble  winds  blowing  steadily 
for  several  days),  a  dominant  single-cell  onshore- 
offshore  flow  occurs,  which  rotates  in  the  up- 
welling sense  and  introduces  upwelled  water  into 
the  surface  layers  on  the  outer  shelf.  A  secondary 
circulation  system  appears  on  the  slope  below  the 
dominant  cell,  consisting  of  two  oppositely  rotat- 
ing cells;  the  upper  of  these  two  cells  rotates  in  the 
downwelling  sense,  and  the  lower  rotates  in  the 
upwelling  sense.  An  equatorward  maximum  of 
alongshore  flow  was  observed  over  the  outer 
shelf,  and  a  poleward  undercurrent  was  observed 
at  depths  between  200  m  and  300  m  along  the 
slope.  The  possibility  of  topographic  modifications 
as  well  as  modifications  by  the  Mauritanian  cur- 
rent was  also  indicated.  (Sims-ISWS) 
W77-05156 


LONG-PERIOD  WAVES  ON  A  NATURAL 
BEACH, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Oceanography. 

D.  A.  Huntley. 

Journal  of  Geophysical  Research,  Vol.  81,  No.  36, 

p  6441-6449,  December  20,  1976.  10  fig,  2  tab,  23 

ref. 

Descriptors:  'Waves(Water),  'Beaches,  'Shore, 
On-site  investigations,  Measurement,  Model  stu- 
dies, Mathematical  models,  Data  processing. 
Energy,  Energy  transfer,  Seashores,  Ocean 
waves.  Oceanography. 

Identifiers:  'Long-period  waves,  'England,  Wave 
spectra. 

A  field  experiment  was  described  in  which  3  two- 
component  electromagnetic  flowmeters  were  used 
to  measure  simultaneously  the  longshore  (v)  and 
onshore-offshore  (u)  velocity  components  along  a 
line  normal  to  the  shoreline  and  up  to  100  m 
offshore.  Spectral  analysis  of  the  data  from  this 
experiment  revealed  the  presence  of  a  set  of  dis- 
crete spectral  peaks  of  low  frequency  (0.014-0.05 
Hz),  which  dominate  over  the  wind  wave  peak 
close  to  the  shoreline  and  which  decay  in  am- 
plitude with  distance  from  the  shore.  The  am- 
plitudes of  the  velocity  components  for  each  of  the 
four  lowest-frequency  (and  clearest)  peaks  were 
plotted  against  distance  from  the  shoreline  and 
were  found  to  compare  satisfactorily  with  the  cal- 
culated  edge   wave   amplitude   variation   for  the 
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beach  Phases  between  u,  v  at  one  flowmeter  and 
between  u,  u  at  different  distances  offshore  were 
also  found  from  cross  spectra  and  confirmd  that 
the  peaks  are  due  to  edge  waves.  It  was  suggested 
that  each  of  these  low-frequency  peaks  cor- 
responds to  a  progressive  edge  wave  mode  at  the 
cutoff  frequency  for  the  beach.  The  frequencies  of 
the  four  lowest-frequency  peaks  agree  well  with 
the  predicted  frequencies  for  the  lowest  modes  of 
cutoff  edge  waves,  and  the  observed  offshore 
decay  of  amplitude  at  each  frequency  indicates 
that  assigning  the  peaks  to  these  modes  is  correct. 
Energy  exchange  between  these  cutoff  modes, 
through  nonlinear  interaction,  was  also  suggested 
by  the  results.  The  significance  of  observing 
progressive  edge  waves  on  this  beach  was  briefly 
discussed.(Sims-ISWS) 
W77-05157 


REMARKS  ON  THE  SHORT  TERM  VARIA- 
BILITY OF  THE  PARAMETERS  RELATING  TO 
THE  NUTRIENT  AND  OXYGEN  BALANCE 
DURING  THE  SYNOPTIC  INVESTIGATION  OF 
SHALLOW  INLETS  DURING  1972,  (IN  GER- 
MAN), ,  w  . 
Rostock  Univ.  (East  Germany).  Dept.  of  Marine 
and  Fishery  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 
W77-05159 


NITROGEN  CONTENT  AND  ACIDITY  OF  RAIN 
ON  THE  GEORGIA  COAST, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  5  A. 
W77-05163 

ALGOLOGICAL  OBSERVATIONS  IN  THE  ID- 
DEFJORD  AND  THE  ADJACENT  FJORD 
AREAS,  S.E.  NORWAY,  (IN  NORWEGIAN), 

Oslo  Univ.  (Norway).  Inst,  of  Marine  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-05196 


problems.  An  example  is  solved  which  illustrates 
the  use  of  the  curves.  (Hciss-NWWAj 
W77-05207 


CONTROL  OF  SALT-WATER  INTRUSION  BY 
RECHARGE  WELLS, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Civil 
Engineering. 
A.  I.  Kashef. 

Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  102,  No  1R4,  p  445-457,  December, 
1976.  7  fig,  2  tab,  2  append.  OWRT  C- 
4061(9013X5). 

Descriptors:  *Saline  water  intrusion,  *Recharge 
wells,  Coasts,  'Control  structures.  Groundwater, 
Water  pollution  sources,  Confined  aquifers,  Un- 
confined  aquifers,  *Groundwater  recharge, 
Mathematical  studies,  'Saline  water  barriers. 
Identifiers:  *Recharge  well  batteries,  'Salt  water 
retardation,  "Coastal  aquifers,  Theoretical  formu- 
lation. 

Various  effects  can  be  obtained  by  the  arrange- 
ment of  recharge  well  batteries  in  different  pat- 
terns on  the  degree  of  salt-water  retardation  in 
coastal  confined  aquifers.  The  batteries  are 
located  at  various  distances  parallel  to  the 
shoreline;  each  battery  consists  of  equally  spaced 
recharge  wells  of  a  certain  number  and  all  wells 
start  operation  at  the  same  time.  Theoretical  for- 
mulas have  been  developed,  available  well  formu- 
las of  water  flow  from  recharge  wells  are  con- 
sidered without  modifications.  These  formulas  as- 
sume complete  penetration  of  isotropic  aquifers.  A 
line  source  rather  than  actual  well  diameter  is  also 
assumed.  In  all  investigated  cases,  a  special  datum 
is  selected  in  such  a  way  that  a  dimensionless  total 
head  would  be  equal  to  unity  at  the  boundary 
between  entirely  freshwater  and  salt-water  in- 
truded zones.  Equipotcntial  intensities  are  deter- 
mined for  all  cases  at  the  nodes  of  a  selected  grid 
system  The  resulting  set  of  curves  summarizes  all 
cases     and     may     be     usefull     in     management 


A  WATER  QUALITY  DATA  REPORT  OF  THE 

COORDINATED      MONITORING      PROGRAM. 

METHODS  AND  DATA  FOR  1974. 

California  State  Resources  Agency.  Sacramento 

Dept.  of  Water  Resources 

Delta-Suisun    Bay    Ecological    Studies,    Methods 

and  Data  for  1974,  April  1976.  333  p. 

Descriptors.  'California,  'Estuaries,  •Baseline- 
studies.  'Water  quality,  Water  properties. 
•Resources  development,  Ecology,  Data  collec- 
tions. 

Identifiers:  'Coastal  zone  management,  San  r-ran- 
cisco  Bay,  Delta-Suisan  Bay. 

The  Delta-Suisun  Bay  Ecological  Studies  are  con- 
ducted jointly  by  the  United  States  Bureau  of 
Reclamation  (USBR)  and  the  California  State  De- 
partment of  Water  Resources  (DWR).  This  volume 
of  the  joint  water  quality  data  report  of  the  USBR- 
DWR  Coordinated  Monitoring  Program  consists 
of  two  parts:  The  first  is  a  methodology  documen- 
tation of  the  collection,  preservation,  and  analysis 
procedures  used  in  obtaining  data  presented  in  this 
and  previous  reports.  This  section  will  be  updated 
and  published  along  with  future  reports  containing 
water  quality  data.  The  second  is  a  tabulation  of 
data  collected  in  the  field.  Future  data  will  be 
published  in  similar  reports.  (Sinha-OEIS) 
W77-05208 

DEEP  SEABED  MINING  (HEARINGS  ON  HR 
1270,  HR  6017,  HR  11879  TO  PROMOTE  OR- 
DERLY CONSERVATION  AND  DEVELOP- 
MENT OF  THE  MINERAL  RESOURCES  OF 
THE  DEEP  SEABED). 

For  primary  bibliographic  entry  see  Field  6E. 
W77 -05209 

NITROGEN  AND  PHOSPHORUS  UTILIZATION 
BY  SPARTINA  ALTERNIFLORA  IN  A  SALT 
MARSH  IN  BARATARIA  BAY,  LOUISIANA, 

Louisiana    State    Univ.,    Baton   Rouge.    Lab.   of 

Flooded  Soils  and  Sediments. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05228 

THE  DISTRIBUTION  AND  RELATION  OF  PAR- 
TICULATE ORGANIC  MATERIAL  AND  PRI- 
MARY PRODUCTIVITY  IN  THE  GEORGIA 
BIGHT,  1973-1974, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-05232 

SOME  PROBLEMS  IN  THE  SIMULATION  OF 
VERY  LARGE  HYDRODYNAMIC  SYSTEMS, 

RAND  Corp.,  Santa  Monica,  Calif. 
A.  B.  Nelson. 

In:  Proceedings  of  the  1975  Winter  Simulation 
Conference,  Sacramento,  California,  Dec.  18-19, 
1975  ,  p  695-701  (Published  by  Simulation  Coun- 
cils, Inc.).  7  fig. 

Descriptors:  'Simulation  analysis, 

'Hydrodynamics,  *Computer  programs, 

'Computer      models,      Estuaries,      Atmosphere, 
Oceanography,  Systems  analysis,  'New  York. 
Identifiers:  'Data  management.  Graphic  display, 
'Jamaica  Bay(NY). 

Large-scale  continuous  simulation  systems  place 
greater  demands  on  compuer  resources  than  most 
computer  applications.  The  need  for  extremely 
large  amounts  of  high-speed  core  and  CPU  time 
can  tax  even  the  largest  and  fastest  machines.  In 
addition,  the  high  cost  of  each  simulation  experi- 
ment places  a  great  responsibility  on  the  people  in- 
volved in  the  design,  implementation  and  use  of 


such  systems,  I  his  paper  describes  appro* 
dealing  with  the  difficulties  int.cn.: 
I    several    simulation   progr. 
both  2-D  and  3-D  estuary  models  'used 
study  of  tidal  dynamics  and   water  qualil 
global  models  of  ocean  and  atmospheric  i 
tion.  The  computer  requirements  art  discu 
well  as  some  of  the  data  management  pri 
Various  procedures  for  simplifying  the  um 
programs  and  for  validating  and  analyzing 
tion  resuls  are  considered,  including  grap 
play.  (Bell-Cornell) 
W77-05258 


HEAT    BALANCE    IN    THE    ESTUAKB 
GION,  (IN  JAPANESE), 

Hokkaido   Univ.,    Hakodate   (Japan;     Fai 

Fisheries;  and  North  Pacific  Fisheries  In! 

poro  (Japan). 

T.  Nakamura,  and  M.  Kajihara. 

Bull  Fac  Fish   Hokkaido  Univ  25(4;,  p 

1975. 

Descriptors:     'Estuaries,     'Water    temj 
Rivers,  Asia,  River  discharge. 
Identifiers:      *Heat      balance,      *Japan( 
River). 

The  temperature  fluctuations  in  an  estu; 
studied  from  the  viewpoint  of  the  heat 
Vertical  temperature  profiles  in  the  sea, 
perature  in  the  river  water,  the  river  di 
solar  radiation  and  other  meteorologica 
were  measured  on  May  24,  July  12.  Octol 
1973  and  March  7-8  in  1974,  in  the  ses 
mouth  of  the  Yurappu  River  in  Hokkaidc 
In  the  surface  region  close  to  the  river  rr 
temperature  fluctuations  in  seawater  and 
tive  changes  of  the  heat  capacity  in  tl 
column  agreed  with  the  temperature  flu 
in  the  river  water.  When  the  temperatun 
tions  were  treated  in  the  defined  space 
fluence  of  the  river  discharge  as  a  heat  sc 
very  small.  In  May  and  July  temperatui 
from  the  mass  transport  was  accompaniei 
ward  and  seaward  winds.  In  Oct.,  thoi 
amounts  of  cooler  water  were  supplied  b> 
discharge,  this  moved  outside  of  the  defii 
without  the  vertical  mixing  which  might 
the  water  temperature.  The  temperature 
in  the  defined  space  cooled  gradually  b. 
the  heat  exchange  at  the  sea  surface.-* 
1976,  Biological  Abstracts,  Inc. 
W77-05291 

CHARACTERISTICS    OF    THE    PELA 
VIRONMENT     OF     THE     BRACKISH 
LAGOONS  OF  BAGES-SIGEAN  AND 
LEUCATE   DURING   THE   SUMMER 
(IN  FRENCH), 

Arago  Lab.,  Banyuls-sur-Mer  (France). 
For  primary  bibliographic  entry  see  Fiek 
W77-05304 


NUMERICAL  TIDAL  MODEL  OI 
APEAKE  BAY, 

National  Oceanic   and   Atmospheric  A 

tion.  Princeton,  N.  J.  Geophysical  Fluid 

Lab. 

A.  F.  Blumberg. 

Journal    of    the    Hydraulics    Division, 

Society  of  Civil  Engineers,  Vol.  103, 

Proceedings  Paper  12661,  p  1-10,  Janua 

fig,  9  ref ,  2  append.  NOAA  04-3-022-33 

44076. 

Descriptors:    'Numerical   analysis,   *C 
Bay,      'Tidal     waters,      'Bays,     *Ma 
models.     Shallow     water.     Hydraulics 
Estuaries,  Equations,  Model  studies. 
Identifiers:  'Tidal  models,  'Finite  diffei 

A  two-dimensional  plan  view  numeri 
based  upon  the  shallow  water  equa 
developed  to  simulate  the  tidal  dynamic 


24 


■ivers,  and  bays.  The  finite  difference 
|ue  conserved  mass,  momentum  (with  no 
tion),  and  energy.  The  technique  also  al- 
for  easy  employment  of  boundary  condi- 
rhe  model  was  applied  to  the  Chesapeake 
th  its  varying  bathymetry  and  many  tributa- 
lowing  the  simulations  predicting  available 
itions  The  presence  of  residual  eddies  was 
d.  Numerical  simulations  of  the  Bay 
itrated  that  the  bottom  friction  value  of 
s  C  equal  to  63  was  appropriate.  (Bhowmik- 

356 


I  HYDRAULIC/THERMAL  MODEL  FOR 
RIES, 

I  Electric  Co.,  Philadelphia,  Pa.  Re-entry 

.iron menial  Systems  Div. 

nary  bibliographic  entry  see  Field  5B 

358 


D     APPROXIMATION     TO     GRAVITY 
ATTENUATION, 

i  Oceanic  and  Atmospheric  Administra- 
Dnolulu,  Hawaii.  Joint  Tsunami  Research 

nary  bibliographic  entry  see  Field  8B 
366 


DETECTION  AND  DAMAGE  ASSESS- 
MANUAL  FOR  OIL  AND  HAZARDOUS 
IIAL  SPILLS. 

mental  Protection   Agency,   Washington, 
/.  of  Oil  and  Hazardous  Materials, 
ury  bibliographic  entry  see  Field  5A 
174 


ATION  OF  MULTI-PURPOSE 

)RE      INDUSTRIAL-PORT      ISLANDS: 
AL  ISLAND  CHARACTERISTICS. 

e  Univ.,  Newark,  Coll.  of  Marine  Studies, 
lary  bibliographic  entry  see  Field  5G 

77 


TER    PREDICTION    OF    NEARSHORE 
RF  ZONE  STATISTICS, 

ch,  Inc. .Pasadena,  Calif, 
u. 

t  from  the  National  Technical  Informa- 
'ice,  Springfield,  VA  22161  as  AD-A018 
ce  codes:  A07  in  paper  copy,  A01  in 
tie.  Tetra  Tech,  Inc.  Final  Report 
for  Office  of  Naval  Research,  Geog- 
ograms,  September  1975.  127  p,  32  fig  10 
f,  2  append.  N00014-69-C-0107. 

Jrs:       'Computer      programs,       'Surf, 
'      water,      Coasts,       Currents(Water), 
'ater),  Simulation  analysis. 
»:     'Nearshore     zone,     Coastal     zone, 
s,  'Longshore  currents,  'Nomographs. 

urpose  of  aiding  in  the  strategic  planning 
inshore  warfare  operations,  a  study  has 
Formed  to  develop  prediction  technology 
iw  water  waves,  breakers,  and  longshore 
'elocities,  using  the  visually  observed 
:rwave  statistics  as  input.  Computer  pro- 
Jde-names  BREAKM'  and  STATBR', 
'us  nomographs  have  been  developed  to 
redictions  for  both  physical  magnitude 
term  statistics.  Information  display  for- 
e  been  developed  with  a  view  to  per- 
peedy  review  of  various  key  physical 
rs  and  comparison  between  adjacent  re- 
acted results  compare  reasonably  well 
ally  observed  nearshore  data,  provided 
:rab  e  amount  of  discrepancy  exists  due 
ocal  conditions  not  accounted  for  in  our 
j.  partly  to  the  built-in  safety  margin  in 
ction,  and  partly  to  the  limitations  in- 
ine  state  of  the  art.  (Sinha-OEIS) 


THE  BENTHIC  FAUNA  AND  SEDIMENTS  OF 

B^CHEAFfoS,Z°NE  °FF  PANAMA  CITY 

National  Marine  Fisheries  Service,  Panama  City 

Fla.  Panama  City  Lab. 

C.  H.  Saloman. 

Army  Coastal  Engineering  Research  Center,  Ft 

Belvoir,  Va„  Report  No.  MR-76-10,  August  1976 

256  p,  37  fig,  34  tab,  121  ref,  9  append. 

Descriptors:  'Hurricanes,  'Florida,  Meteorologi- 
cal data,  'Beach  erosion,  'Environmental  effects 
Resource  development,  'Baseline  studies' 
Benthos,  Sediments,  Gulf  of  Mexico,  Storms 
Identifiers:  'Outer  Continental  Shelf,  Nearshore 
'Panama  City(Fla). 

Basic  scientific  data  on  the  benthic  fauna  and  sur- 
face sediments  of  the  nearshore  zone  of  Panama 
City  Beach,  Florida,  before  restoration  of  the 
beach,  and  the  results  of  a  study  on  the  effect  of 
Hurricane  Eloise  on  the  benthic  fauna  in  the  swash 
zone  of  Panama  City  Beach  are  presented.  Surface 
sediments  were  analyzed  for  particle-size  distribu- 
tion, percent  carbon,  organic  carbon  and  car- 
bonate, and  statistical  factors.  The  surface  sedi- 
ments exhibited  uniformity  overtime  and  location. 
The  fauna  was  dominated  by  14  species  which 
constituted  80%  of  the  collected  individuals.  The 
number  of  species  and  the  diversity  index  were 
lowest  in  the  swash  zone  and  highest  at  the 
offshore  stations  at  a  depth  of  30  feet.  Mean  grain 
size  was  the  mot  significant  sediment  factor 
tested.  The  effect  of  Hurricane  Eloise  on  Panama 
City  Beach  was  extensive.  The  beach  and  primary 
sand  dune  were  severely  eroded.  (Sinha-OEIS) 
W77-05386 


EFFECTS  OF  DREDGING  AND  DISPOSAL  ON 
SOME  BENTHOS  AT  MONTEREY  BAY 
CALIFORNIA, 

Moss  Landing  Marine  Labs.,  Calif. 

For  primary  bibliographic  entry  see  Field  5C 

W77-05387 


SAMPLING  VARIATION  IN  SANDY  BEACH 
LITTORAL  AND  NEARSHORE  MEIOFAUNA 
AND  MACROFAUNA, 

Stanford    Univ.,    Pacific   Grove,   Calif.    Hopkins 
Marine  Station. 
J.  L.  Cox. 

Army  Coastal  Engineering  Research  Center,  Ft 
Belvoir,  Va.,  Technical  Paper  No.  TP-76-14  Sep- 
tember 1976.  72  p,  13  fig,  12  tab,  62  ref,  3  append 
DACW72-75-C-0014. 

Descriptors:        'Baseline       studies,       'Beaches, 

'Resources   development,    'Sampling,   Statistical 

methods,  Sediments,  Energy  conversion,  Aquatic 

life,  Littoral,  'California. 

Identifiers:     'Outer    Continental    Shelf,    Coastal 

zone,        Environmental        factors,        'Monterev 

Bay(Calif). 

The  sampling  procedures  and  statistical  methods 
for  analysis  of  the  fauna  associated  with  high- 
energy  sandy  beaches  was  evaluated.  One-season 
sampling  of  selected  physical  attributes  and  fauna 
of  a  relatively  undisturbed  beach  site  in  central 
Monterey  Bay,  California  was  used  as  a  basis  for 
this  evaluation.  A  procedure  was  devised  for  sam- 
pling surf-zone  macrofauna  using  a  suction 
dredge.  Meiofauna  shows  distinct  intertidal  zona- 
tion  patterns  both  in  density  and  taxonomical  com- 
position. Considerable  variation  from  one  beach 
site  to  another  can  occur  and  this  may  be  related  to 
small  changes  in  physical  factors,  especially  the 
interstitial  space.  Procedures  for  subsampling  and 
counting  meiofauna  are  described  along  with 
recommendations  from  statistical  treatment  of 
data.  (Sinha-OEIS) 
W77-05388 


GRAIN  SHAPE  AND  SIZE  DISTRIBUTION  EF- 
FECTS IN  COASTAL  MODELS, 

Tetra  Tech,  Inc.,  Pasadena,  Calif. 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 


J.  I.  Collins,  and  C.  B.  Chesnutt. 
Army  Coastal  Engineering  Research  Center,  Ft 
Belvoir,  Va.,  Technical  Paper  No.  TP-76-11,  July 
1976.  254  p,  31  fig,  8  tab,  25  ref,  3  append. 

Descriptors:  'Resources  development,  'Baseline 
studies,  'Environmental  effects,  'Beach  erosion, 
'Sediment  transport,  'Water  pollution  control! 
'Shore  protection. 

Identifiers:  'Outer  Continental  Shelf,  Grain 
shape,  Grain  size. 

The  effects  of  the  model  sediment-size  distribu- 
tion and  particle  shape  in  movable-bed  models  was 
investigated  and  Moda's  scale  relationship  refined. 
An  experimental  evaluation  of  the  scale  model 
relationship  was  also  performed.  The  results 
showed  that  the  effects  of  grain  shape  and  size  dis- 
tribution are  varied.  In  many  cases  there  was  little 
or  no  measurable  effect;  in  others,  particularly  for 
smaller  wave  steepnesses,  marked  differences 
were  apparent.  These  included  multiple  bars  on 
profiles  consisting  of  sediment  with  a  bimodal 
sediment-size  distribution  and  an  unstable  bar  on 
profiles  consisting  of  sediment  with  a  very  narrow 
unimodal  size  distribution  or  s  spherical  grain 
shape.  The  experiments  showed  that  the  initial 
profile  slope  influences  the  final  stable  profile 
shape.  (Sinha-OEIS) 
W77-05389 


THE  VALUE  AND  VULNERABILITY  OF 
COASTAL  RESOURCES:  BACKGROUND 
PAPERS  FOR  REVIEW  AND  DISCUSSION. 

Georgia    Dept.    of   Natural    Resources,    Atlanta, 

Resource  Planning  Section. 

For  primary  bibliographic  entry  see  Field  2L 

W77-05390 


THE  VALUE  AND  VULNERABILITY  OF 
COASTAL  RESOURCES:  BACKGROUND 
PAPERS  FOR  REVIEW  AND  DISCUSSION. 

Georgia  Dept.  of  Natural  Resources,  Atlanta, 
Resource  Planning  Section. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-247  693, 
Price  codes:  A15  in  paper  copy,  A01  in  microfiche. 
Report  to  NOAA,  Office  of  Coastal  Zone  Manage- 
ment, Washington,  D.  C,  No.  GADNR/OPR-75/1 
May  1975.  329  p. 

Descriptors:  'Georgia,  'Baseline  studies,  'Coasts, 
Resources,  'Natural  resources,  'Resources 
development,  Water  resources,  'Environmental 
effects,  Value,  Management. 
Identifiers:  'Coastal  zone  management, 
'Environmental  conditions.  Vulnerabilities. 

A  series  of  background  papers  written  by  in- 
dividual scientists  and  researchers  in  the  Universi- 
ty system  of  Georgia  and  in  the  Department  of 
Natural  Resources,  for  the  Georgia  Coastal  Zone 
Management  Program,  present  in  summary  form, 
available  information  on  the  benefits  resulting 
from  the  natural  functioning  of  the  coastal 
resources,  and  the  susceptibility  of  these 
resources  to  change.  This  is  important  background 
information  that  should  be  used  in  developing 
coastal  zone  management  policies  and  programs 
(See  W77-05391  thru  W77-05401)  (Sinha-OEIS) 
W77-05390 


A     RESOURCE     PLANNING     PROCESS     FOR 
GEORGIA'S  COAST, 

Georgia  Dept.  of  Natural  Resources,  Atlanta.  Of- 
fice of  Planning  and  Research. 
For  primary  bibliographic  entry  see  Field  6G 
W77-05391 


THE  VALUE  AND  VULNERABILITY  OF 
COASTAL  BEACHES,  SAND  DUNES,  AND 
OFFSHORE  SAND  BARS, 

Skidaway  Inst,  of  Oceanography,  Savannah,  Ga 
G.  F.  Oertel 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


In:  The  Value  and  Vulnerability  of  Coastal 
Resources,  Georgia  Department  of  Natural 
Resources  Report  No.  GADNR/OPR-75-1 ,  p  9-33, 
May  1975.  3  fig,  25  ref. 

Descriptors:  'Georgia,  'Baseline  studies,  *Coasts, 
Resources,  'Natural  resources,  'Resources 
development,  Water  resources,  'Environmental 
effects,  'Beachs,  Dunes.,  Sand-bars,  Dredging, 
Channel  improvement. 

Identifiers:  'Coastal  zone  management, 
'Environmental  conditions,  Vulnerabilities. 

From  a  sedimentologic  point  of  view,  the  dune- 
beach-bar  systems  of  Georgia  are  valuable  for  a 
least  three  major  reasons.  First,  the  system  is  a 
barrier  that  protects  land  behind  it.  Second,  the 
system  maintains  a  sediment  budget  that  deter- 
mines the  stability  of  the  shoreline.  Third,  the 
system  dissipate  the  energy  of  major  storm  waves 
before  the  total  energy  of  these  waves  can  be 
directed  at  the  property  above  the  beach.  There 
are  a  number  of  features  that  are  critical  to  the 
functioning  of  the  dune-beach-bay  system.  Dune 
plants  are  one  of  the  more  obvious  features.  If 
these  plants  are  destroyed,  the  accumulation  of 
sand  in  coastal  dunes  in  inhibited  and  the  recovery 
of  dunes  between  storms  is  slowed  down  con- 
siderably. The  shapes  of  the  recovery  of  dunes 
between  storms  is  slowed  down  considerably.  The 
shapes  of  offshore  bars  and  shoals  are  also  impor- 
tant since  they  often  determine  the  paths  of  tidal 
flow  and  ultimately  of  sediment  transport.  The 
dune-beach-bar  system  is  self-adjusting  to  small 
changes    in   physiography,    sediment   inplut   and 
energy  distribution.  The  type  of  stresses  which  af- 
fect the  functioning  of  the  dune-beach-bar  system 
are  the  periodic  increases  in  physical  energy  due  to 
storms.  Seawalls,  groins,  dredging  and  channeling 
are  all  stresses  which  impeded  the  transport  of 
sediment   by   natural   processes.    Each   of   these 
stresses  has  a  different  impact  on  the  system  and 
the  system  adjusts  in  a  different  manner  to  each 
type  of  stress.  (See  also  W77-05390)  (Sinha-OEIS) 
W77-05392 


THE   VALUE   AND   VULNERABILITY   OF 

FRESH  WATER  ECOSYSTEMS, 

Georgia  Inst,  of  Tech.,  Atlanta.  Dept.  of  /oology 

For  primary  bibliographic  entry  see  Field  6G. 

W77-05394 


TERRESTRIAL  ECOLOGY  OF  THE  GEORGIA 
BARRIER  ISLANDS, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

J.  I.  Richardson,  and  J.  S.  Worthington. 

In:    The    Value    and    Vulnerability    of    Coastal 

Resources,     Georgia     Department     of     Natural 

Resources  Report  No.  GADRN/OPR-75/1,  p  35- 

111,  May  1975.  4  fig,  2  tab,  47  ref. 

Descriptors:  'Georgia,  'Baseline  studies,  'Coasts, 
'Barrier  islands,  'Ecology,  Resources,  Water 
resources,  'Biological  communities, 

'Environmental  effects.  Geology,  Hydrology, 
Value,  Fauna,  Salinity. 

Identifiers:  'Coastal  zone  management, 
♦Environmental  conditions,  Vulnerabilities. 

The  terrestrial  ecology  of  Georgia  barrier  islands, 
the  physical  environment  which  shapes  the  island 
community,  and  the  strategies  of  survival  em- 
ployed by  its  members  is  summarized.  Also 
discussed  are  values  of  component  parts  to  the 
natural  island  system  and  the  vaulnerability  of  the 
system  to  changes  by  man.  The  description  of  ter- 
restrial island  ecology  as  a  means  of  increasing 
man's  awareness  of  his  environment  is  a  self- 
evident  value.  This  overview  of  the  functional 
aspects  of  island  ecology  improves  understanding 
of  the  ecology  of  Georgia  barrier  islands  and  sug- 
gestions are  made:  an  inventory  of  natural 
resources;  determination  of  minimal  portion  of 
ecosystem  needed  to  describe  an  environmental 
attribute;  development  of  basic  ecological  func- 
tions on  Georgia  coastal  islands;  updating  ecologi- 
cal surveys;  development  of  predictive  models; 
and  establishment  of  management  guidelines.  (See 
also  W77-05390)  (Sinha-OEIS) 
W77-05393 


A  SUMMARY  OF  GROUND  WATER  CONDI- 
TIONS COASTAL  GEORGIA, 

Georgia    Dept.    of    Natural    Resources,    Atlanta. 

Earth  and  Water  Div. 

D.  E.  Swanson. 

In:    The    Value    and    Vulnerability    of    Coastal 

Resources,     Georgia     Department     of     Natural 

Resources  Report  No.  GADNR/OPR-75/1,  p  137- 

170,  May  1975.  15  fig,  1  tab,  32  ref. 

Descriptors:  'Georgia,  'Coasts,  'Ground  water, 
•Resources  development,  Water  resources, 
'Baseline  studies,  'Natural  resources, 
'Environmental  effects,  Aquifers,  Artisian 
aquifers,  Recharge. 

Identifiers:  'Coastal  zone  management, 
'Environmental  conditions,  Industrial  usage. 

The  water  of  this  region  is  bountiful;  it  is  also  very 
complex.  This  is  particularly  true  of  ground  water. 
In  recent  years,  numerous  studies  have  been 
devoted  to  problems  which  have  developed  as  a 
result  of  the  large  ground  water  withdrawals  by 
various  industries  along  the  coast.  Probably  the 
greatest  stress  to  the  ground  water  supply  which 
nature  causes  is  the  minor  variations  in  annual 
precipitation,  Man  has  strained  the  aquifer  system 
in  the  coastal  area  to  a  much  larger  degree  than  na- 
ture has.  Past  studies  of  ground  water  in  the 
coastal  area  have  resulted  in  a  fine  data  base  which 
has  allowed  parts  of  the  system  to  be  modeled  by 
modeled  by  digital  computer.  (See  also  W77- 
05390)  (Sinha-OEIS) 
W77-05395 

AN  OVERVIEW  OF  COASTAL  GEORGIA  WIL- 
DLIFE, 

Georgia  Dept.  of  Natural  Resources,  Atlanta.  Of- 
fice of  Planning  and  Research. 
J.  L.  McCollum. 

In:  The  Value  and  Vulnerability  of  Coastal 
Resources,  Georgia  Department  of  Natural 
Resources  Report  No.  GADNR/OPR-75/1,  p  171- 
182,  May  1975.  10  ref. 

Descriptors:  Georgia,  'Wildlife,  'Barrier  islands, 
'Baseline  studies,  'Resources  development, 
'Environmental  effects.  Coasts,  Natural 
resources,  Water  resources. 

Identifiers:  'Coastal  zone  management, 
'Environmental  conditions. 

An  overview  of  coastal  wildlife  drawing  upon 
available  printed  sources  of  information  is  given. 
The  information  gives  a  general  background  upon 
which  a  further  synthesis  of  wildlife  information 
for  coastal  Georgia  can  be  based.  Further  research 
is  needed  on  wildlife  species  and  wildlife  habitats, 
especially  habitats  locatd  in  dry,  upland  areas 
where  pressures  for  urbanization  may  occur.  Fu- 
ture research  needs  include  delineation  of  habitats 
for  endangered  species,  and  research  related  to  the 
inter-relationships  of  habitats  and  species  with 
each  other.  The  effects  of  man's  activities  on  im- 
portant wildlife  habitats  should  be  assessed  and  in- 
tegrated into  local  and  State  planning  programs. 
(See  also  W77-05390)  (Sinha-OEIS) 
W77-05396 


SOILS  INFORMATION  K>H  COASTAL < 

(,IA, 

Georgia  Dept   of  Natural  Resources,  Atla» 

fice  of  Planning  and  Research 

R.  D.  Lyberger. 

In:    The    Value    and    Vulnerability    of   < 

Resources,     Georgia     Department     of     t 

Resources  Report  No   GADNR/OPR-75/1, 

211,  May  1975  2  ref. 

Descriptors:  'Georgia,  'Soils,  'Natural  re* 
•Baseline  studies,  Coasts,  "Resources  d 
ment,  Soil  management.  Mapping,  Land  u« 
Identifiers:  'Coastal  zone  management,  E 
mental  conditions 

The  soils  of  the  coastal  region  of  Georg 
been  or  are  in  the  prcess  of  being  mapped 
different  levels  of  detail;  the  general  soil  n 
the  detailed  soil  map.  The  nature  of  the  ii 
tion  is  similar  on  both  scales  of  maps.  T 
levels  of  mapping  and  description  must  be 
in  different  ways  in  land  use  planning.  1 
asociation  maps  are  useful  for  obtaining  a 
idea  of  the  soils  in  a  region,  comparing  d 
parts  of  a  region,  or  locating  large  tracts 
suitable  for  a  certain  kind  of  land  use.  th« 
the  detailed  soil  survey  is  necessary  for  f 
the  management  of  farms  or  fields,  or  fors 
the  *.  ~t  location  of  a  road  or  building.  Fui 
vestifeation  in  the  form  of  field  work  is  ne 
for  such  things  as  checking  the  specific  si 
septic  tank  location  or  for  completing  t 
design  and  isntallation  of  engineering  str 
(See  also  W77-05390)  (Sinha-OEIS) 
W77 -05398 


GEORGIA'S 


CULTURAL 


COASTAL 
RESOURCES 

Georgia  Dept.' of  Natural  Resources,  Atlanta.  Of- 
fice of  Planning  and  Research. 
For  primary  bibliographic  entry  see  Field  6G. 

W77-05397 


VEGETATION  INFORMATION  FOR  CC 
GEORGIA, 

Georgia  Dept.  of  Natural  Resources,  Atlal 

fice  of  Planning  and  Research. 

R.  D.  Lyberger. 

In:    The    Value    and    Vulnerability    of  \ 

Resources,     Georgia     Department     of    I 

Resources  Report  No.  GADNR/OPR-75/ 

222,  May  1975.  2  tab,  8  ref. 

Descriptors:    'Georgia,    'Vegetation,    * 
studies,       'Resources       development, 
Resources,  •Natural  resources,  Water  rel 
Maps,  Coasts,  Environmental  effects. 
Identifiers:  'Coastal  zone  management,  ' 
mental  conditions. 

The  vegetation  of  the  coastal  region  of  Ge 
been  classified  and  mapped  as  a  part  of  I 
wide  Georgia  Resource  Assessment  Prog 
method  by  which  the  categories  were  del 
mapped  (largely  based  on  diffen 
physiograhic  location  and  physiognomic 
teristics  observable  on  l'  =  l  mile  aeri 
mosaics)  means  that  the  mapping  units 
appropriately  designated  as  vegetative  co 
than  as  true  community  types.  Plant 
generally  do  not  occur  singularly,  but  id 
tion  with  many  other  species  of  pit 
animals.  A  wide  variety  of  factors  in! 
produce  patterns  of  individuals  and  associ 
species.  As  a  result,  vegetation  is  a  de 
tegradtion  of  environmental  conditions.  I 
W77-05390)  (Sinha-OEIS) 
W77-05399 


THE  MARSHES, 

National  Park  Service,  Atlanta,  Ga. 
A.  S.  Johnson,  H.  O.  Hillestad,  S.  A.  Fan 
G.  Shanholtzer. 

In:  The  Value  and  Vulnerability  ol. 
Resources,  Georgia  Department  of 
Resources  Report  No.  GADNR/OPR-7: 
256,  May  1975.  Excerpted  from  An  1( 
Survey  of  the  Coastal  Region  of  Georj 
port  to  the  National  Park  Service.  Aug  1 
4  tab. 
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ptors:  'Georgia,  'Marshes,  'Grasses, 
line  studies,  'Resources  development, 
onmcntal  effects,  Water  resources,  Coasts, 
rces.  Natural  resources, 
'iers:  'Coastal  zone  management,  Environ- 
I  conditions. 

6-mile  band  of  marshland  comprising  about 
0  acres    lies    behind    the    barrier    islands. 

286,000  acres  of  this  is  covered  by  a  single 
s  of  marsh  grass,  known  as  saltmarsh  or 
i  cordgrass.  The  remaining  106,000  acres 
ts  of  several  other  types  of  salt,  brackish 
reshwater  marshes.  Information  on  the 
lion,  the  biological  communities  of  flora  and 

the   energy   flow   and    the    food    web   is 
'ted.  (See  also  W77-05390)  (Sinha-OEIS) 
5400 


OPEN      MARINE      AND      ESTUARINE 

RS, 

al  Park  Service,  Atlanta,  Ga. 

jhnson,  H.  O.  Hillestad,  S.  A.  Fanning,  and 

hanholtzer. 

te    Value    and    Vulnerability    of    Coastal 

ces,     Georgia     Department     of     Natural 

ces  Report  No.  GADNR/OPR-75/1,  p  257- 

y  1975.  Excerpted  from  An  Ecological  Sur- 

the  Coastal  Region  of  Georgia,  A  Report  to 

uonat  Park  Service,  Aug  1971.  2  fig,  6  tab, 


)tors:  'Georgia,  'Baseline  studies, 
ries,  Water  resources,  'Resources  develop- 
Harshes,  Natural  resources,  Coasts,  Fishe- 
esources.  Natural  resources,  Environmen- 
cts,  'Bibliographies. 

iers:  'Coastal  zone  management,  Environ- 
conditions,  Ecological  surveys. 

tuaries  of  Georgia  connect  with  the  sea 
)   the    sounds    that    separate    the    barrier 

These  are  north  to  south  from  the  Savan- 
ver  Entrance  to  the  St.  Marys  River  En- 

Wassaw  Sound,  Ossabaw  Sound,  St. 
nes  Sound,  Sapelo  Sound,  Doboy  Sound, 
ha  Sound,  St.  Simons  Sound,  and  St.  An- 
5ound.  Salt  water  is  diluted  by  fresh  water 
«  Savannah,  Ogeechee,  Altamaha,  Satilla, 
Marys  rivers.  The  coastal  or  inshore  waters 
from  the  mounts  of  the  sounds  and  from 
ler  beaches  to  a  depth  of  about  60  feet.  The 
e    waters    of    the    continental    shelf    lie 

The  continental  shelf  along  the  Georgia 

70  to  80  miles  wide  with  a  gentle  slope  of 
vo  feet  per  mile.  Information  on  the  physi- 
aracteristics,  sediments,  fauna,  fishery 
cs.  productivity  and  energy  flow,  and  food 
i  outlined.  (See  also  W77-05390)  (Sinha- 

401 


AL   DEVELOPMENT    AND    AREAS   OF 
3NMENTAL  CONCERN, 

Carolina  State  Univ.,  Raleigh.  Sea  Grant 
y  Services. 

le  from  the  National  Technical  Informa- 
vice.  Springfield,  VA  22161  as  PB-247  358, 
des:  A05  in  paper  copy,  A01  in  microfiche 
mgs  of  a  Symposium  held  at  East  Carolina 
Jty.  Greenville,  NC  on  March  5,  1975 
^arolina  University  Sea  Grant  Report  No. 
■V/5-18,  September  1975.  96  p.  Simon 
<htor.SG-04-3-158-40. 

sors:^  'Coasts,  'North  Carolina,  Water 
'Resources  development,  Conserva- 
tories, Ecology,  Archaeology,  History, 
gnts,  Jurisdiction,  Planning,  Management. 
™:  'Resources  management, 

"mental  concern,  'Coastal  zone  manage- 
"buc  interest. 

ceedmgs  of  the  symposium  on  Coastal 
™enl  and  Areas  of  Environmental  Con- 
reported.  The  meeting  was  carried  out  as 


an  educational  effort  to  acquaint  elected  officials, 
planners,  and  the  public  with  the  reasons  why  cer- 
tain locations  require  special  consideration  as 
Areas  of  Environmental  Concern  (AEC).  The 
Coastal  Area  Management  Act  (CAMA)  passed  by 
the  North  Carolina  Legislature  in  April  1974  con- 
tains a  list  of  type  areas  to  be  considered  by  the 
Coastal  Resources  Commission  (CRC)  for 
designation  as  Areas  of  Environmental  Concern 
Discussion  of  these  areas  formed  the  basis  for  the 
meeting.  Some  of  the  topics  covered  and  con- 
tained in  this  report  are:  Designation  of  areas  of 
critical  state  concern  in  Oregon;  Extent  and  dis- 
tribution of  areas  of  environmental  concern  in 
North  Carolina;  Coast  and  dunes;  Utilization  of 
soils  information  in  coastal  area  management; 
Dredging  and  birds  in  the  North  Carolina  estuary; 
Salt  marshes;  The  estuary-an  area  of  environmen- 
tal concern;  Archaeological  sites  as  interim  areas 
of  environmental  concern;  and  Implementation  of 
the  coastal  area  management  act.  (See  also  W77- 
05403  thru  W77-05413)  (Sinha-OEIS) 
W77-05402 


DESIGNATION     OF     AREAS     OF     CRITICAL 
STATE  CONCERN  IN  OREGON, 

Oregon  Coastal  Conservation  and  Development 

Commission,  Salem. 

For  primary  bibliographic  entry  see  Field  6G 

W77-05403 


EXTENT  AND  DISTRIBUTION  OF  AREAS  OF 
ENVIRONMENTAL  CONCERN  IN  NORTH 
CAROLINA, 

North  Carolina  Dept.  of  Natural  and  Economic 

Resources,  Raleigh. 

For  primary  bibliographic  entry  see  Field  6G 

W77-05404 


COASTAL  SAND  DUNES, 

North   Carolina   State    Univ.,    Raleigh.   Dept.   of 
Botany;  and  North  Carolina  State  Univ.,  Raleigh 
Dept.  of  Soil  Science. 
E.  D.  Seneca. 

In:  Coastal  Development  and  Areas  of  Environ- 
mental Concern,  Proceedings  of  Symposium  held 
Greenville,  NC  on  March  5,  1975.  North  Carolina 
University  Sea  Grant  Report  No.  UNC-SG-75-18 
p  23-27,  September  1975.  1  fig. 

Descriptors:  'North  Carolina,  'Shore  protection, 
'Sand  bars,  'Dunes,  Barrier  islands,  Public  rights. 
Baseline  studies,  Vegetation. 

Identifiers:  'Public  interest,  'Resources  manage- 
ment, 'Environmental  concern,  Coastal  zone 
management,  'Sand  dunes. 

Vegetated  coastal  dunes  are  an  integral  part  of  the 
barrier  islands  and  can  serve  to  protect  estuaries, 
roads,  and  structures  from  the  effects  of  the  open 
ocean  on  a  temporary  basis.  Dunes  are  flexible  and 
fragile  structures  that  require  protection  and  repail 
to  continue  their  normal  function  as  a  part  of  the 
nearshore-beach-foredune  system.  (See  also  W77- 
05402)  (Sinha-OEIS) 
W77-05405 


SCENERY  FOR  SALE, 

North    Carolina    Univ.    at    Chapel    Hill.    Marine 

Sciences  Curriculum. 

For  primary  bibliographic  entry  see  Field  6G 

W77-05406 


UTILIZATION    OF   SOILS   INFORMATION    IN 
COASTAL  AREA  MANAGEMENT, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Soil 
Science. 
S.  W.  Broome. 

In:  Coastal  Development  and  Areas  of  Environ- 
mental Concern,  Proceedings  of  Symposium  held 
Greenville,  NC  on  March  5,  1975.  North  Carolina 
University  Sea  Grant  Report  No.  UNC-SG-75-18 
p  42-47,  September  1975.  1  fig,  4  ref. 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 


Descriptors:  'North  Carolina,  'Estuaries,  'Soil 
management,  Coasts,  Soils,  Management,  Public 
rights,  Conservation,  Maps. 

Identifiers:  'Resource  management, 

'Environmental  concern,  'Coastal  zone  manage- 
ment, Public  interest. 

Soil  maps  and  soil  scientists  with  knowledge  of 
soil  mapping  and  interpretations  can  be  of 
assistance  to  coastal  planners.  The  soil  resource 
must  be  considered  in  any  land-use  plan  since  it 
determines  agricultural  and  biological  production, 
and  its  engineering  properties  determine  the  poten- 
tial for  urban  and  industrial  development  at  a  par- 
ticular location.  Soil  maps  are  useful  in  establish- 
ing criteria  for  developing  coastal  zoning  catego- 
ries which  delineate  ecologically  sensitive  areas 
(e.g.  areas  of  environmental  concern)  and  those 
areas  suitable  for  development  in  a  manner  com- 
patible with  natural  systems.  Soil  mapping  in  the 
North  Carolina  coastal  management  area  is  rather 
incomplete,  but  there  is  information  available  that 
would  be  helpful  if  adequately  compiled,  or- 
ganized and  interpreted.  (See  also  W77-05402) 
(Sinha-OEIS) 
W77-05407 


DREDGING     AND     BIRDS     IN     THE     NORTH 
CAROLINA  ESTUARY, 

North   Carolina   Univ.   at   Wilmington.   Dept.   of 

Biology. 

For  primary  bibliographic  entry  see  Field  6G 

W77-05408 


SALT  MARSHES, 

North    Carolina    Univ.    at    Chapel    Hill.    Marine 
Sciences  Program. 
D.  Frankenberg. 

In:  Coastal  Development  and  Areas  of  Environ- 
mental Concern,  Proceedings  of  Symposium  held 
Greenville,  NC  on  March  5,  1975.  North  Carolina 
University  Sea  Grant  Report  No.  UNC-SG-75-18, 
p  54-58,  September  1975.  2  tab,  2  ref. 

Descriptors.  'North  Carolina,  'Salt  marshes, 
'Resources  development,  'Estuaries,  Coasts, 
Ecology,  Public  rights. 

Identifiers:  'Resources  management, 

'Environmental  concern,  'Coastal  zone  manage- 
ment, Public  interest. 

The  objectives  are  to  describe:  the  geographic  ex- 
tent of  salt  marshes  in  North  Carolina;  the  reasons 
why  these  areas  are  of  environmental  concern; 
and  the  issues  that  should  underlie  decisions  to 
develop  salt  marshes.  There  are  two  major  reasons 
why  salt  marshes  have  been  designated  as  interim 
areas  of  environmental  concern:  salt  marhes  are 
utilized  as  nursery  areas  by  many  animals  that  are 
harvested  in  important  commercial  and  sport 
fisheries;  and  salt  marshes  are  productive  natural 
areas  upon  which  many  animals  depend  for  food. 
The  fisheries  and  ecological  systems  that  define 
the  coastal  region  depend  upon  the  physical  struc- 
ture and  productivity  of  the  salt  marshes.  It  must 
also  be  clear  that  we  need  not  preserve  every  blade 
of  grass  on  every  marsh.  The  benefits  of  marshes 
depend  upon  the  aggregate  acreage.  Insofar  as  we 
can  understand  the  complexities  of  salt  marsh 
ecology  and  the  social  benefits  derived  from  its 
unimpeded  functioning,  we  can  wisely  plan 
development  to  foster  the  greatest  good  for  the 
greatest  number.  (See  also  W77-05402)  (Sinha- 
OEIS) 
W77-05409 


THE  ESTUARY  -  AN  AREA  OF  ENVIRONMEN- 
TAL CONCERN, 

National  Marine  Fisheries  Service,  Beaufort,  N.C. 
Atlantic  Coastal  Fisheries  Research  Center. 
G.  W.  Thayer. 

In:  'Coastal  Development  and  Areas  of  Environ- 
mental Concern",  Proceedings  of  Symposium  held 
Greenville,  NC  on  March  5,  1975.  North  Carolina 
University  Sea  Grant  Report  No.  UNC-SG-75-18 
p  59-72,  September  1975.  2  fig,  4  tab,  10  ref. 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 


Descriptors:       'North       Carolina,       *Estuanes, 
•Resources      development,      Water      resources, 
Coasts,  Ecology,  Public  rights,  Environment. 
Identifiers:  'Resources  management, 

•Environmental  concern,  *Coastal  zone  manage- 
ment, Public  interest. 

Estuaries    have    developed    and    evolved    over 
geological  time,  and  the  plant  and  animal  commu- 
nities dependent  upon  these  systems  have  evolved 
to  high   levels   of  productivity   and  diversity   in 
response  to  the  relatively  large  changes  in  the 
natural  environment.  Man  has  placed  a  multiplicity 
of  demands  upon  estuarine  and  coastal  environ- 
ment as  producers  of  food,  as  avenues  of  transpor- 
tation, as  receptacles  of  wastes,  as  living  space, 
and  as  sources  of  recreational  or  esthetic  pleasure. 
Man  uses  the  biological  productivity  of  estuaries 
for  human  and  animal  food,  clothing,  fertilizers, 
chemicals,  and  for  a  variety  of  industrial  and  con- 
struction materials.  The  high  biological  productivi- 
ty leads  to  a  large  concentration  of  organisms,  in- 
cluding people;  transportation  centers;  good  fish- 
ing; the  presence  of  the  sea  provides  a  large  water 
resource  for  removal  of  wastes;  a  favorable  cli- 
mate;  and  for  just  plain  esthetic   reasons.  The 
complete  and  total  preservation  of  our  estuaries  is 
obviously  not  possible  but  the  management  of  our 
estuarine  areas  for  the  greatest  national  benefit 
means  that  decisions   must  be   made  and  com- 
promises reached  between  users  of  these  areas 
when  their  aims  are  not  compatible.  (See  also 
W77-05402)  (Sinha-OEIS) 
W77-05410 

ARCHAEOLOGICAL      SITES      AS      INTERIM 
AREAS  OF  ENVIRONMENTAL  CONCERN, 

East  Carolina  Univ.,  Greenville.  Dept.  of  Sociolo- 
gy and  Anthropology. 

For  primary  bibliographic  entry  see  Field  6G. 
W77-054U 


HISTORIC  SITES, 

North    Carolina    Dept.    of    Cultural    Resources, 

Raleigh. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-05412 


IMPLEMENTATION  OF  THE  COASTAL  AREA 
MANAGEMENT  ACT, 

North  Carolina  Univ.  at  Chapel  Hill.  Urban  Ser- 
vices Center  for  Urban  and  Regional  Studies. 
For  primary  bibliographic  entry  see  Field  6E. 

W77-05413 


STATUS  OF  OCEAN  DUMPING  RESEARCH  IN 
NEW  YORK  BIGHT, 

MESA  New   York  Bight  Project  Office,  Stony 

Brook. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05443 


WAVE  ENERGY  TRANSFORMATION  OVER 
IRREGULAR  BOTTOM, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

J.  C.Shiau,  and  H.Wang. 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  American  Society  of  Civil  Engineers, 
Vol.  103,  No.  WW1,  Proceedings  Paper  12740,  p 
"57-68.  February  1977.  9  fig,  13  ref ,  2  append.  ONR 
N00014-75-C-0876. 

Descriptors:  'Coastal  engineering,  'Energy 
transfer,  'Shallow  water,  Ocean  waves.  Energy 
dissipation,  Oceans,  Hydraulics,  Equations, 
Mathematical  studies,  Waves(Water). 
Identifiers:  'Ocean  bottom.  Spectral  analysis, 
*Transformation(Wave  energy),  Shallow  water 
waves,  'Wave  energy. 

A  numerical  model  was  developed  to  determine 
shallow  water  wave  spectra  at  designated  spatial 


locations  in  an  area  where  the  bottom  topography 
is  irregular.  The  required  input  is  either  deep  water 
wave  spectra  or  measured  wave  spectra  at  the 
seaward  boundary.  The  model  was  a  linear  one 
and  was  based  on  the  assumption  that  the  wave 
energy  associated  with  a  narrow  frequency  band 
stayed  with  the  band  upon  refraction.  Energy  dis- 
sipation has  been  neglected.  The  model  was 
verified  with  analytical  solutions  for  the  case  of 
two-dimensional  parallel  bottom  contours,  and  it 
compared  well  with  field  measurements  at  loca- 
tions beyond  the  surf  zone.  (Lee-ISWS) 
W77  -05444 


WAVE  ENTRAINMENT  OF  SEDIMENT  FROM 
RIPPLED  BEDS, 

Iowa    Univ.,     Iowa    City.     Inst,    of    Hydraulic 

Research. 

For  primary  bibliographic  entry  see  Field  2J. 

W77-05445 


INSTRUMENTS  FOR  STUDYING  OCEAN  POL- 
LUTION, 

Southern  California  Coastal  Water  Research  Pro- 
ject, El Segundo. 

For  primary  bibliographic  entry  see  Field  5A. 
W77-05448 


SEA  SURFACE  TEMPERATURE  RELATED  TO 
RAIN  IN  CEARA,  NORTHEASTERN  BRAZIL, 

California  State  Univ.,  Fresno,  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2B. 
W77-05449 


GAS-BUBBLE     MORTALITY     OF    FISHES    IN 
GALVESTON  BAY,  TEXAS, 

Bureau  of  Commercial  Fisheries,  Galveston,  Tex. 

Biological  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05462 


THE  USE  OF  REMOTE  SENSING  IN  A  STUDY 
OF  SUBMERGED  AQUATIC  MACROPHYTES 
OF  THE  PAMLICO  RIVER  ESTUARY,  N.C., 

East  Carolina  Univ.,  Greenville,  N.C.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-05487 


FIELD  STUDIES  ON  THE  SURVIVAL  OF 
COLIFORMS  AND  E.  COLI  IN  SEAWATER, 

South  Australia  Engineering  and  Water  Supply 
Dept.,  Salisbury.  Water  and  Water  Pollution  Con- 
trol Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-05530 


FINAL  ENVIRONMENTAL  STATEMENT.  VOL 

1,  PROPOSED  1975  OUTER  CONTINENTAL 
SHELF  OIL  AND  GAS  GENERAL  LEASE  SALE 
OFFSHORE  SOUTHERN  CALIFORNIA  (O.C.S. 
SALE  NO.  35). 

Bureau  of  Land  Management,  Los  Angeles,  Calif. 

Pacific  Outer  Continental  Shelf  Office. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-05536 

FINAL  ENVIRONMENTAL  STATEMENT.  VOL 

2,  PROPOSED  1975  OUTER  CONTINENTAL 
SHELF  OIL  AND  GAS  GENERAL  LEASE  SALE 
OFFSHORE  SOUTHERN  CALIFORNIA  (O.C.S. 
SALE  NO.  35). 

Bureau  of  Land  Management,  Los  Angeles,  Calif. 

Pacific  Outer  Continental  Shelf  Office. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-05537 


FINAL  ENVIRONMENTAL  STATEMENT 
3,  PROPOSED  1975  OUTER  CONTIIQ 
SHELF  OIL  AND  GAS  GENERAL  LEAJt 
OFFSHORE  SOUTHERN  CAI.IfOkMA  ( 
SALE  NO.  35). 

Bureau  of  Land  Management,  Los  Angelet 
Pacific  Outer  Continental  Shelf  Office. 
For  primary  bibliographic  entry  see  Field  6C 
W77 -05538 

FINAL  ENVIRONMENTAL  STATEMEM 
4,    PROPOSED    1975    OUTER    CONTIN1 
SHELF  OIL  AND  GAS  GENERAL  IK  ASF 
OFFSHORE  SOUTHERN  CALIFORNIA 
SALE  NO.  35). 

Bureau  of  Land  Management,  Los  Angele* 
Pacific  Outer  Continental  Shelf  Office. 
For  primary  bibliographic  entry  see  Field  6< 
W77 -05539 

FINAL  ENVIRONMENTAL  STATEMEN' 
5,  PROPOSED  1975  OUTER  CONTUT 
SHELF  OIL  AND  GAS  GENERAL  LEAS1 
OFFSHORE  SOUTHERN  CALIFORNIA 

SALE  NO.  35). 

Bureau  of  Land  Management,  Los  Angele 

Pacific  Outer  Continental  Shelf  Office. 

For  primary  bibliographic  entry  see  Field  6 

W77-05540 

POTENTIAL  INFLUENCE  OF  THERM 
FLUENTS  ON  THE  PRODUCTION 
WATER-USE  EFFICIENCY  OF  MA.V 
SPECIES  IN  SOUTH  FLORIDA, 

San  Diego  State  Univ.,  Calif.  Dept.  of  Biol 
For  primary  bibliographic  entry  see  Field  5 
W77-05546 


ROOTING  AND  GROWTH  OF  RED 
GROVE  SEEDLINGS  FROM  THER 
STRESSED  TREES, 

Puerto  Rico  Nuclear  Center,  Mayaguez. 
For  primary  bibliographic  entry  see  Field  '. 

W77-05547 


THE   EFFECTS   OF  THERMAL  LOAD1 
THE      GROWTH      AND      ECOLOGY 
NORTHERN  POPULATION  OF  SPART1 
TERNIFLORA, 

Maine  Univ.,  Orono.  Dept.  of  Botany  a 

Pathology. 

For  primary  bibliographic  entry  see  Field . 

W77 -05548 

EFFECTS  OF  POWER-PLANT  ENTRA1 
TEMPERATURES  ON  OXYGEN  CO 
TION  PATTERNS  OF  AMPHIPODS  ANI 
SHRIMP, 

Academy   of  Natural   Sciences  of  Phil; 
Benedict,  Md.  Benedict  Estuarine  Lab. 
For  primary  bibliographic  entry  see  Field 
W77 -05553 

INFLUENCE  OF  THERMAL  LOADING 
ECOLOGY  OF  INTERTIDAL  ALGAE, 

Maine  Univ.  at  Orono.  Dept.  of  Botany  i 

Pathology. 

For  primary  bibliographic  entry  see  Hew 

W77-05574 

SEASONAL  DISTRIBUTION  OF  A  POD 
OSTRACOD  IN  A  THERMALLY  A 
AREA  OF  TAMPA  BAY,  FLORIDA, 

University  of  South  Florida,  St.  Petersbi 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field 

W77-05577 
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IC  IN  SITU  EXPOSURE  OF  THE  BAY 
)PTO  POWER-PLANT  EFFLUENTS, 

ily  of  South  Florida,  St.  Petersburg.  Dept. 

c  Science. 

iary  bibliographic  entry  see  Field  5C. 

78 


IAL  ABUNDANCE,  BIOMASS,  DIVER- 
ND  TROPHIC  STRUCTURE  OF  FISH  IN 
MARSH  TIDAL  CREEK  AFFECTED  BY 
TAL  POWER  PLANT, 

Jniv.,  Gainesville.  Dept.  of  Environmen- 

eering  Sciences. 

ary  bibliographic  entry  see  Field  5C 

SI 


\L  EFFLUENT  IN  COASTAL  RIVERS: 
•RIBUTION  TO  THE  LOCATION  OF 
PLANTS, 

ly  of  South  Florida,  St.  Petersburg.  Dept. 

:  Science. 

ary  bibliographic  entry  see  Field  5C 

)7 


CTIVE  EFFECTS  OF  TEMPERATURE, 
Y,  AND  OTHER  FACTORS  ON 
L  COPEPODS, 

Iniv.  at  Marineland,  St.  Augustine.  C.  V. 
Marine  Lab. 

iry  bibliographic  entry  see  Field  5C 
•  1 


WENT  OF  ESTUARINE  ZOOPLANK- 
O  A  MID-ATLANTIC  POWER  PLANT- 
D  EFFECTS, 

pkins  Univ.,  Baltimore,  Md. 

iry  bibliographic  entry  see  Field  5C 

•2 


IENT    OF    POWER-PLANT    EFFECTS 
•LANKTON  IN  THE  NEAR  FIELD, 

arietta  Corp.,  Baltimore,  Md.  Environ- 

chnology  Center. 

ry  bibliographic  entry  see  Field  5C. 


rER  SUPPLY 

MENTATION 

CONSERVATION 

iter  Yield  Improvement 


E  USE  IN  SOUTHERN  APPALACHI- 
JWOODS  -A   10-YEAR   CASE   HISTO- 

:rn       Forest       Experiment       Station, 
H.C.  Coweeta  Hydrologic  Lab. 
y  bibliographic  entry  see  Field  4A. 


JPRESENTATIVE  WATERSHEDS  TO 
FOREST  AND  RANGE  LANDS  FOR 
D  WATER  YIELD, 

vice(USDA),  Washington.  D.  C.  Div.  of 
Management. 
y  bibliographic  entry  see  Field  4D. 


LOSSES 


|ION    OF    EVAPORATION 
OWPACKS, 

Jthwest  Forest  and  Range  Experiment 
rkeley.  Calif. 
andH.G.  Halverson. 
•can  Society  of  Civil  Engineers, 
S  ful  SymP°sium  on  Interdisciplina- 
uL  iaieQr4hed  Management,  Bozeman, 
^ug.3,  1970,  pS-25,  1971.  17  ref. 


Descriptors:  'Snowpacks,  Snowmelt, 

Evaporation     control,     'California,     Mountain 
torests,  Antitranspirants. 
Identifiers:  Sierra  Nevada  range(Calif). 

Depending  on  location  and  weather,  evaporation 
losses  from  snowpacks  on  the  Sierra  Nevada  of 
California  range  from  negligible  to  sizable 
amounts.  These  losses  can  be  estimated  by  using 
formulas.  Evaporation  can  be  suppressed  by  ap- 
plying monolayers  of  long-chain-fatty  alcohol  on 
the  snow  surface.  To  achieve  maximum  reduction 
12  pounds  per  acre  is  suggested.  This  amount  does' 
not  cause  significant  snowmelt.  Nor  does  it 
migrate  from  point  of  a  location  if  it  is  aged  enough 
before  application.  One  application  is  enough  to 
last  throughout  the  winter  season.  (Forest  Service) 


A  COMPUTER-AIDED  SNOWMELT  MODEL 
FOR  AUGMENTING  WINTER  STREAMFLOW 
SIMULATION  IN  A  SOUTHERN  ONTARIO 
DRAINAGE  BASIN, 

Ontario   Ministry   of   the    Environment,   Toronto 

(Ontario).  Water  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  2C 

W77-05247 


WORKSHOP  FOR  AN  ASSESSMENT  OF  THE 
PRESENT  AND  POTENTIAL  ROLE  OF 
WEATHER  MODIFICATION  IN  AGRICUL- 
TURAL PRODUCTION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
L.  O.  Grant,  and  J.  D.  Reid. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-245  633, 
Price  codes:  All  in  paper  copy,  A01  in  microfiche! 
Compilation  of  Workshop  Materials  for  Workshop 
held  at  Colorado  State  University,  July  15-18 
1975.  236  p,  22  fig,  13  tab,  53  ref. 

Descriptors.  'Weather,  -Weather  modification, 
•Agriculture,  'Weather  patterns.  Rainfall,  Crop 
production. 

The  broad  objective  is  to  make  an  authoritative 
evaluation  of  the  present  and  potential  role  that 
weather  modification  can  take  in  increasing  na- 
tional and  world  agricultural  production.  A 
specific  objective  includes  the  preparation  of  an 
authoritative  document  that  can  receive  wide  dis- 
tribution and  provide  for  extensive  utilization  of 
the  results  of  the  assessment.  This  document  will: 
(1)  identify  the  geographical  areas  and  types  of 
weather  modification  research  that  can  have  the 
greatest  impact  on  agricultural  production  and 
other  renewable  resources;  (2)  provide 
background  and  guidance  to  NSF  and  other 
federal  and  state  research  managers.  This  can 
apply  to  those  with  responsibilities  in  the 
discipline  areas  of  weather  modification, 
meteorology,  agriculture  and  atmospheric  science; 
(3)  provide  information  to  state  and  federal  public 
administrators  (Office  of  Technical  Assessment, 
OMB,  etc.),  legislators,  courts  and  the  general 
public  that  can  assist  them  in  making  wise  deci- 
sions and  plans  regarding  applications  of  weather 
modification;  (4)  delineate  the  needs,  required  ef- 
forts, and  methods  for  a  longer  term,  continuing 
evaluation  of  the  interrelations  between  weather 
modification  and  agriculture.  (Skogerboe-Colo  St) 
W77-05310 


3C.  Use  Of  Water  Of  Impaired 
Quality 


EFFECT  OF  A  SEAWATER  PREPARATION  ON 
GERMINATION  RATE,  SEED  VIGOR  AND 
FORMATION  OF  THE  MASS  OF  PLANT 
SEEDLINGS,  (IN  RUSSIAN), 

Akademiya  Nauk  URSR,  Kiev.  Institut  Fiziologii 
Rastenii  i  Agrokhimii. 

P.  A.  Vlasyuk,  V.  P.  Barannik.  M.  S.  Galinskaya, 
and  M.  N.  Lyubchenko. 


Dokl  Vses  (Ordena  Lenina)  Akad  S-Kh  Nauk  Im 
V  I  Lenina.  9,  p  11-12,  1974. 

Descriptors:  Sea  water,  'Seeds,  Magnesium,  Zinc, 

Calcium,     Sodium,    Chromium,    Copper,     Iron! 

Boron,         Potassium,         Nickel,         Manganese, 

'Germination,     Organic     matter,     'Fertilization, 

Wheat,  Barley,  Sugar  beets. 

Identifiers:      Buckwheat,      Millet,      'Sea     water 

preparation. 

Presowing  treatment  of  seeds  with  a  sea  water 
preparation  (SP)  containing  Mg,  Zn,  Co,  Ca,  Na, 
Cr,  Cu,  K,  B,  Ni,  Mn  and  Fe  oxides  (of  which  93% 
were  sorbed)  and  about  1.5%  organic  matter 
(primarily  products  of  protein  breakdown)  and  its 
application  to  the  soil  in  the  presence  of  NPK  fer- 
tilizers had  a  favorable  effect  on  seed  germination 
rate  and  vigor.  It  increased  the  mass  of  20-day-old 
sprouts  of  wheat,  barley,  sugar  beet,  backwheat 
and  millet-Copyright  1975,  Biological  Abstracts, 
Inc. 
W77-05171 


STUDIES  ON  SOIL  SALINIZATION  AND  AL- 
KALIZATION  AS  AFFECTED  BY  IRRIGATION 
WATERS,  (IN  ROMANIAN), 

Institutul     de     Studii     si     Cercetari     Pedologie, 

Bucharest  (Rumania). 

M.  Colibas,  A.  Maianu,  and  I.  Colibas. 

An  Inst  Stud  Cercet  Pedol.  40,  p  427-441 ,  1972. 

Descriptors:  'Salinity,  'Saline  soils,  'Alkaline 
soils,  'Irrigation  water,  'Mineralogy,  Corn(Field), 
Crop  production. 

The  effects  of  irrigation  with  waters  of  different 
mineralization  levels  (up  to  1.7  g/1)  and  salt  com- 
position on  the  Simand  meadow  chernozem, 
planted  with  corn,  were  studied.  Irrigation  was  ap- 
plied daily,  without  soil  washing,  this  latter  being 
maintained  for  the  whole  vegetation  period  at  50% 
of  soil  waterholding  capacity.  Irrigation  with  such 
waters  resulted  in  changes  in  soil  reaction 
(particularly  in  the  variants  with  NaCl,  Na2S04 
and  NaHC03),  and  salinization  (increasing 
together  with  irrigation  rates  and  water  mineraliza- 
tion) and  alkalization  levels  (increasing  particu- 
larly in  the  variants  receiving  waters  with 
NaHC03,  either  alone  or  combined  with  NaCl  and 
Na2S04).  Corn  kernel  and  green  matter  yields 
were  negatively  affected  by  waters  containing 
especially  NaHC03,  NaCl  or  MgC12  -Copyright 
1975,  Biological  Abstracts,  Inc. 
W77-05I90 


CHANGE  OF  ORGANIC  SUBSTANCES  IN  VIR- 
GIN  AND  ARABLE  CINNAMONIC  CALCARE- 
OUS MOUNTAIN  SOILS  DEPENDING  ON  THE 
DEGREE  OF  THEIR  EROSION,  (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  2J 
W77 -05220 


USE  OF  GEOTHERMAL  WATER  FOR 
AGRICULTURE, 

Utah  State  Univ.,  Logan. 
A.  A.  Bishop. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  ANCR- 
1221.  UC-13,  Price  codes:  A03  in  paper  copy,  A02 
in  microfiche.  Aerojet  Nuclear  Company,  Idaho 
National  Engineering  Laboratory,  Idaho  Falls, 
Idaho.  No.  1221,  June  1975.  26  p,  10  fig,  1  tab  30 
ref. 

Descriptors:    'Geothermal   studies,   'Agriculture, 
Irrigation,  Water  quality,  Crop  production. 
Identifiers:  'Geothermal  water. 

The  use  of  geothermal  resources  in  agriculture  will 
depend  largely  upon  the  site  specific  conditions  of 
the  resources.  Both  water  and  heat  have  many  ap- 
plications in  agricultural  production  and  the 
technologies  for  their  use  are  generally  known 
When  the  quantity,  quality,  and  the  location  of  the 
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geothermal  water  supply  arc  known,  the  value  of 
the  water  for  irrigation  can  be  readily  estimated^ 
The  value  for  other  uses  such  as  for  food  and  feed 
processing,  space  heating  and  cooling  for  crops 
and  for  animals  is  less  readily  determined.  Appli- 
cation of  geothermal  water  for  irrigation  purposes 
as  well  as  other  farm  uses  is  extensively  discussed. 
Advantages  and  disadvantages  of  the  use  of 
geothermal  water  for  animal  production  arc 
presented.  (Skogerboe-Colo  St) 
W77-05309 

THE  DASHTE-NAZ  GROUND-WATER  BARRI- 
ER AND  RECHARGE  PROJECT, 

Agro-Water  Consulting  Engineers,  Tehran  (Iran). 
For  primary  bibliographic  entry  see  Field  4B. 
W77-05365 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

RURAL  RESIDENTIAL  WATER  DEMAND:  AN 
ECONOMETRIC  AND  SIMULATION  ANALY- 
SIS 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  6U. 

W77-05187 

REORIENTATION  OF  URBAN-RELATED 
WATER  RESOURCES  RESEARCH, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
W.  Whipple,  Jr.,  and  M.  M.  Hufschmidt. 
Water  Resources  Research,  Vol.  12,  No.  4,  p  762- 
766,  August  1976.  4  ref.  OWRT  B-062-NK2). 

Descriptors:  'Water  resources.  *Research,  Water 
quality,   Flood  plains,  Management,  Recreation, 
Land  use,  Planning,  Flood  plain  insurance. 
Identifiers:  Water-land  interfaces. 


A  CHARACTERIZATION  OF  URBAN  STORM- 
WATER  RUNOFF  IN  BOULDER,  COLORADO, 

Colorado  Univ.,  Boulder    Dept.  of  Civil  and  En 

vironmenlal  Engineering. 

For  primary  bibliographic  entry  sec  Field  5B. 

W77-05369 


POLLUTIONAL         CHARACTERISTICS         OF 
URBAN  SNOWMELT  RUNOFF, 

Colorado  Univ.,  Boulder   Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W77-05370 

CONSUMER  EVALUATION  OF  THE  QUALITY 
AND  COST  OF  DOMESTIC  WATER, 

California    Univ.,    Berkeley,    School    of    Public 

Hcaltn  wr  in  <r 

For  primary  bibliographic  entry  see  Field  50. 

W77-0537I 

THE  DIRECT  FILTRATION  PROCESS  AND  ITS 
APPLICATION  TO  SYDNEY'S  WATER 
SUPPLY 

Camp  Scott  Furphy  Pty.  Ltd.,  Sydney  (Australia). 
For  primary  bibliographic  entry  see  Field  5F. 

W77 -05527 


WATER  RE-USE  IN  JAPAN, 

Water  Reuse  Promotion  Centre,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  5D. 

W77-05528 

3E.  Conservation  In  Industry 


THE    REUSE    OF    WATER    IN    COMMERCIAL 
RAISING  OF  CATFISH  -  PHASE  TWO, 

Memphis  State  Univ.,  Tenn.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5D. 

W77-05103 


A    workshop    was   held   at   Quail    Roost,    North 
Carolina  in  July  1975  to  develop  recommendations 
for  a  research  program  for  urban-related  water 
problems.  The  article  summarizes  the  workshop 
recommendations  for  reorienting  current  research 
strategy    and    priorities.    Workshop    participants 
concluded  that  the  federal  research  program  on 
urban-related    water   problems    is    inadequate   to 
meet   future    needs   and   is   urgently   in   need   of 
redirection,  particularly  concerning  water  quality, 
flood   plain   management,   land-water  interfaces, 
and  governmental  institutional  arrangements.  Re- 
ported in  the  area  of  water  quality  are  technologies 
of  data  gathering,  measurment,  and  analysis,  the 
environmental  effects  of  pollution,  and  the  or- 
ganization foi  water  quality  decision  making.  Con- 
sidered in  the  area  of  water-land  interfaces  are 
urban  water-oriented  recreation,  aesthetic  aspects 
of  urban  design,  and  implementing  water-related 
land   use   plans.   Discussed   also  are   flood   plain 
management  goals  and  objectives  and  flood  in- 
surance,  subsidy,   and   incentive,   and   finally,   a 
proposed  research  strategy.  (Bell-Cornell) 
W77-05I88 

PROBLEMS  AND  POSSIBILITIES  IN  URBAN 
DRAINAGE,  ,.,         _      ,       , 

Nova  Scotia  Technical  Coll.,   Halifax.   Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05248 

EVALUATING  WATER  QUALITY  IMPACTS 
OF  SMALL  STREAMS  ON  MAJOR  URBAN 
RIVERS 

Hydrosc'icnce,  Inc.,  Westwood.  N.J. 

For  primary  bibliographic  entry  sec  Field  5C. 

W77-05249 


SEAMALERT,  CURRENT  SURFACE-MINED 
RECLAMATION  LITERATURE  ALERTING 
SERVICE. 

Arizona  Univ.,  Tucson.  Office  of  And  Lands  Stu- 

For  primary  bibliographic  entry  see  Field  5G. 

W77-05373 

AN  APPROACH  TO  EFFLUENT  TREATMENT 
IN  THE  FOOD  INDUSTRY, 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05504 
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OPTIMAL  USE  OF  WATER  AND  RELATED 
RESOURCES  FOR  DIVERSIFIED  FARMING  ON 
OAHU,  HAWAII:  A  HYPOTHETICAL  STUDY, 

Hawaii  Univ.,  Honolulu.  Water  Resources 
Research  Center. 

Y-S.  Fok.  .    ,  ,. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  230, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Memorandum  Report  No  50,  June  1975. 
43  p  6  fig,  10  tab,  7  ref.  5  append  OWRT  B-033- 
HK1).  14-31-0001-4011. 

Descriptors:  'Hawaii,  "Computer  programs. 
Systems  analysis.  Water  requirements.  Agricul- 
ture, 'Linear  programming,  'Water  utilization, 
•Optimization. 

Identifiers:  'Diversified  farming,  Oahu(Hawan), 
Fortran  IV. 

Diversified  farming  represents  one  of  many 
hypothetical  alternatives  in  possible  future  agricul- 


ture patterns  and  land  use  on  Oahu    Urhj 

problems  involved  in  the  land  use  chan| 

agriculture  into  urban  were  not  a  part  of  tl 

of  this  study   Major  objectives  were:  <D* 

late  an  objective  function  and  its  constr 

the  variables  involved  in  diversified  farroi 

southwest  region  of  Oahu,  and  (2)  to  show 

objective    function    and    its    constraint* 

solved  by  the  technique  of  linear  prop 

Using  the  population  projection  for  Oal 

2020.  made  by  the  Board  of  Water  Sup 

and  County  of  Honolulu,  projections  on 

farm  land,  water,  labor,  and  crops  were  I 

benefit-cost  analyses  for  diversified  en 

performed  for  the  study  area.  Once  t* 

cients  and  limitations  of  the  objective  am 

straint    functions    were    determined,    tl 

problem  was  solved  by  the  linear  proj 

method.  The  computer  program  for  the  I 

gramming  solutions  was  written  in  deta 

tran  IV  language.  Results  indicated  that 

sified  farming  in  the  study  area  should 

profits  from  selected  vegetable  crops  I 

local    demand    exists,    and    (2)    the    In 

gramming  technique  can  be  applied  to  < 

timal   solutions  for  problems  involved 

sified  farming. 

W77-05105 

LOW-FLOW  FREQUENCY  AND  STO 
ANALYSIS  OF  IRRIGATION  DITCH 
FOR  CENTRAL  MAUI,  HAWAII,  Fl 
PORT, 

Hawaii     Univ.,      Honolulu.     Water 
Research  Center. 
Y-S.  Fok,  and  C.  S.  Miyasato. 
Available  from  the  National  Technica 
tion  Service,  Springfield,  VA  22161  as  P 
Price  codes:  A05  in  paper  copy,  A01  in  r 
Technical  Report  No  99,  November  191 
fig,  1  tab,  13  ref,  append.  OWRT  A-055 
31-0001-5011. 

Descriptors:       'Droughts,       Water 
Management,     'Irrigation     ditches, 
processes,  'Hawaii,  Irrigation  water, 
frequency,  'Water  managemenMApplie 
Identifiers:  Central  Maui(Hawaii). 

The  central  portion  of  the  island  of  Ma 

Hawaii,  suffered  from  droughts  durin 

mers  of  1971  to  1975,  which  resulted  in 

losses.  In  order  to  learn  more  about  th« 

of  droughts,  a  study  of  the  irrigation 

flow  frequency  was  made,  and  a  set  < 

frequency  curves  for  the  central  Mai 

prepared  and  is  presented.  Low-flow 

curves  can  only  provide  the  probabilit 

rence  of  a  drought  in  terms  of  a  given  m 

flow,    its   duration   and   its   recurren< 

therefore,  their  applicability  is  limited 

basis,   and   the   sequential  characteris 

droughts  are  not  provided.  In  order  t 

drought  occurrence  on  an  event-sequ 

with  the  aim  to  explore  the  water  mi 

during  a  drought,  a  stochastic  analysi: 

flows  in  the  summer  periods  of  the  c 

region  was  conducted.  The  methods  ai 

the  stochastic  analysis  are  presented . 

irrigation    water    is    collected    and   d 

ditches    to    the    central    Maui    sugarc 

among  these  ditches,   the  Wailoa  di 

about  90%  of  the  summer  months'  imj 

Therefore,     the     Wailoa     ditch     mo 

recorded  by  U.S.  Geological  Survey 

1972  has  been  used  for  the  stochastic 

the  summer  low  flows.  The  results  ob 

very  little  improvement  from  using  P 

III  distribution  against  the  normal  di: 

the  random  error  term  in  the  stochasti 

of  the  summer  ditch  flows.  Four  set: 

ditch  flows  for  the  period  1974-2021 

generated  and  presented  for  water 

references. 

W77-05106 
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HUM      CONTROL      OF      IRRIGATION 

OR  APPLICATION, 

ia    Univ.,    Tucson.    Dept.    of    Watershed 

tement. 

Fogel,  L.  Duckstein,  and  C.  C.  Kisiel. 

ilof  Hydrology,  Vol.  28,  No.  2/4,  p  343-358, 

iry  1976.  (Published  in  Amsterdam)  4  fie   17 

VRT  B-032-ARIZ(26). 

ptors:  'Irrigation  water,  'Management 
,  'Mathematical  models,  'Decision  making 
water,  Hydrologic  aspects,  Stochastic 
s,  Water  costs,  Methodology,  Equations, 
uzation,  Systems  analysis,  Forecasting, 
iers:  'Inventory  models,  Water  application. 

ing  farm  irrigation  systems  involves  the 
of  method,  time,  and  quantity  of  irrigation 
application.  This  paper  focuses  on  the 
n  of  continuous  or  periodic  review  of  the 
that  affect  crop  production  (i.e.,  climate), 
making  decisions  based  on  relatively  short- 
redictions.  Finding  the  optimal  irrigation 
s  examined  using  a  new  approach  based  on 
i  that  an  analogy  exists  between  a  business 
>cks  physical  goods  and  a  farm  irrigation 
in  which  the  soil  is  a  reservoir  that  stores 
or  future  use  by  the  plant.  The  demand  on 
servoir  may  be  either  deterministic  or 
uc.  It  is  shown  that  inventory  models  can 
ited  to  the  decisions  involving  the  efficient 
>n  of  such  farm  irrigation  systems.  (Bell- 

193 


USE      AND      PRODUCTIVITY      OF 
r  UNDER   FIVE   IRRIGATION  TREAT- 

ural  Research  Service,  Brawley,  Calif.  Im- 
alley  Conservation  Research  Center 
ilig,  and  R.  D.  LeMert. 
ence  Society  of  America  Journal,  Vol  40 
P.  730-755,  1976.  6  fig.,  1  tab.,  Href.     '      ' 

tors:  'Soil-water-plant  relationships, 
on  praction  practices,  'Soil  management 
o  efficiency.  Water  requirements,  Plant 
Evapotranspiration,  'Water  utilization 
Grains(Crops),  Yield  equations,  Crop 
on. 

se  efficiency,  growth,  and  productivity  of 
'ere  examined  to  determine  if  irrigated 
eld  could  be  increased  by  limiting  water 
ons  during  the  growing  season.  Irrigation 
is  applied  to  wheat  planted  in  a  clay  loam 

rates  from  11%  more  to  23%  less  than 
spiration  (ET).  Water  use  decreased  sig- 
t,  from  677  to  540  mm,  with  each  succes- 
ease  in  water  application  frequency  Ap- 
ss  water  than  ET  did  not  increase  water 
iency.  At  the  three  driest  treatments  yield 
a  proportionately  with  water  use,  though 
Id  in  all  treatments  was  relatively  Mgh  A 
lip  between  grain  yield  (Y)  and  water  use 
-naracterized  by  the  equation,  Y=  -9548 
<  -0.06866X  to  the  second  power  + 
X  to  the  third  power.  Seed  weight  was 
a  by  irrigation  treatment  and  cumulative 
weight  was  similar  on  all  treatments  for 
U0  days.  These  results  suggest  that  (1) 

managemet  practices  should  avoid  even 
ni  water  deficits  at  the  jointing  stage  in 
icnieve  maximum  yield,  (2)  the  practice 
'laing  water  from  winter-grown  wheat 
ten  heading  and  grain  maturity  and 
yield  of  new  nonlodging  wheat  varieties 

areas  with  negligible  rainfall,  irrigation 

scheduled  to  replace  water  used  for  ET 
Wisconsin). 


Journal  of  the  Irrigation  and  Drainage  Division 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol.  103,  No.  IR1,  Proc.  Paper  No  P828 
P  43-52,  March  1977.  2  fig,  3  tab,  9  ref 

Descriptors:     'Irrigation,     'Project     feasibility, 
,™Ject  PJann»«W.  "Evaluation,  'Crop  production, 

Return(Monetary),      Agriculture,      Cost-benefit 
*™°,*i,  ^potranspiration,     Prices,     Variability, 

Methodology,    Water   distribution(Policy)     Op- 
timization, Equations,  Systems  analysis,  Mathe- 
matical models,  Risks,  Evaporation  pans,  Hawaii 
Identifiers:    Present    worth,    Water    production 
Sugar  plantations,  Honokaa  Plantation(Hawaii). 

A  methodology  is  presented  for  evaluating  irriga- 
tion projects  by  comparing  the  performance  of  al- 
ternative system  designs  over  a  planning  period 
specified  by  the  user.  The  estimating  model  is 
based  on  a  universal  crop  production  function  for 
water  which   is   utilized   to   optimize   interzonal 
water  distribution.  A  solution  is  optimum  if  (1 )  the 
value  of  product  resulting  from  the  last  unit  of 
water  applied  divided   by  the  marginal  cost  of 
water  (in  this  case  the  unit  cost)  is  the  same  for  all 
zones;  (2)  the  value  of  product  for  the  last  unit  of 
irrigation  is  not  less  that  its  cost;  (3)  there  can  be 
no  negative  irrigation  levels,  i.e.,  the  interzonal 
transfer  of  rainfall;  and  (4)  the  total  amount  of  ir- 
rigation water  applied  does  not  exceed  the  quanti- 
ty available.  Project  zones  are  defined  by  climate 
soil,  and  crop  produced.  Price  and  climatic  uncer- 
tainty are  dealt  with  directly  in  the  model  assuming 
the  probability  distribution  of  the  respective  vari- 
ble  is  known.  The  measures  of  economic  viability 
available  for  comparing  alternative  system  designs 
include:  the  benefit/cost  ratio  ,  internal  rate  of 
return,  and  net  present  worth.  Presented  is  an  il- 
lustrative example -a  single  sugar  plantation  occu- 
pying multiple  climatic  zones  and  operating  under 
conditions  of  price  and  climatic  uncertainty  (Bell- 
Cornell) 
W77-05237 


MINIMIZING     CANAL    CAPACITY    FOR    IR- 
RIGATED RICE, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agricultural  En- 
gineering. 

R.  E.  Hagan,  and  J-K.  Wang. 
Journal  of  the  Irrigation  and  Drainage  Division 
Proceedings  of  the  American  Society  of  Civil  En- 
f"™'  y,°!:0103-  No-  1RL  Proceedings  paper  No. 
12821,  p  71-78,  March  1977.  3  fig,  3  ref 

Descriptors:    'Canal   design,    'Irrigation,    'Rice, 
Conveyance   structures,   Rotational  flow    Effi- 
ciencies,    'Surface    irrigation,    Water    demand 
Equations,  Systems  analysis. 
Identifiers:  'Capacity(Canals). 


Improved  formulas  are  developed  for  calculating 
the  maximum  canal  or  pump  capacity  needed  for 
lowland  nee  rotational  irrigation  system  design 
I  he  conventional  and  modified  conventional  for- 
mulas are  derived  from  assumptions  that  cannot 
be  satisfied  during  irrigation  system  operation 
This  induces  water  usage  and  management  ineffi- 
ciencies into  the  system.  Analysis  of  the  conven- 
tional and  modified  conventional  formulas  with 
the  rotational  irrigation  system  management  prac- 
tices isolates  several  criteria  to  be  used  in  integrat- 
ing design  and  operation.  By  this  integration,  ir- 
rigation system  efficiency  is  increased.  The  max- 
imum capacity  given  by  the  improved  formulas  is 
smaller  than  that  required  by  the  conventional  and 
modified  conventional  formulas.  This  allows  the 
use  of  smaller  canals  or  an  enlargement  of  the 
area,  or  both,  serviced  by  a  given  water  supply 
flow  rate.  (Bell-Cornell) 
W77-05239 


Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 

f^rvT'  «°U°i  N?  IR1-  Pr°"edings  Paper  No 
12803,  p  53-70,  March  1977. 4  fig,  15  tab,  6  ref. 

Descriptors.  'Crops,  'Canals,  'Groundwater 
Linear  programming,  'Surface  waters,  Conjunc- 
tive use.  Water  utilization,  Optimization,  Equa- 
tions, Economics,  Hydrologic  data,  Operating 
costs  Drainage,  Constraints,  Mathematical 
models,  Systems  analysis. 

Identifiers:  'India,  Alluvial  deposits,  Sensitivity 
analysis,  Simplex  method,  Water  release  Tu- 
bewells.  Benefit  maximization,  'Cropping  pat- 
terns. 6   F 

Optimization  techniques  can  be  used  for  finding 
cropping  patterns  for  an  agricultural  land.  An  allu- 
vial tract  between  tv/o  rivers  in  northern  India  is 
considered  for  such  a  study.  Total  water  resources 
of  the  basin,  i.e.,  ground  and  surface  water,  are 
used  in  determining  an  optimal  cropping  pattern 
and  an  optimal  water  release  policy  from  canals 
and  tubewells  during  various  months  in  a  year  for 
maximizing  the  net  benefits,  utilizing  linear  pro- 
gramming. Sensitivity  analysis  is  carried  out  by 
varying  the  parameters  that  affect  the  optimal 
solution  such  as  quantity  of  groundwater  pumped, 
area  irrigated,  operating  costs  of  canals  and  tu- 
bewells, a  fixed  variation  in  the  rainfall,  and  value 
of  crops.  The  model  has  been  applied  to  the  Bari 
Doab  Tract  in  Punjab.  It  is  found  that  with  in- 
crease in  area  available,  a  reduction  of  irrigated 
area  occurs  for  rice  and  wheat,  more  pronounced 
in  the  case  of  rice.  This  is  due  to  the  fact  that  the 
model  does  not  include  a  minimum  constraint  for 
the  ungated  area  of  individual  crops.  The  model 
has  all  input  data  in  deterministic  form;  it  is  neces- 
sary for  future  studies  to  include  the  stochastic 
character  of  these  variables,  as  well  as  constraints 
on  water  quality.  (Bell-Cornell) 
W77-05240 


^FOR    EVALUATING     IRRIGATION 

Research  Service,   Washington,   DC 
source  Economics  Div 
g.andG.R.  Vieth. 


OPTIMAL  CROPPING  PATTERN  FOR  BASIN 
IN  INDIA, 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  En- 
gineering. 
V.  Lakshminarayana,  and  S.  P.  Rajagopalan. 


OREGON'S  LONG-RANGE  REQUIREMENTS 
FOR  WATER.  GENERAL  SOIL  MAP  REPORT 
WITH  IRRIGABLE  AREAS,  JOHN  DAY 
DRAINAGE  BASIN. 

Oregon  Agricultural  Experiment  Station,  Corval- 

lis. 

For  primary  bibliographic  entry  see  Field  2G 

W77-05285 


OREGON'S  LONG-RANGE  REQUIREMENTS 
FOR  WATER.  GENERAL  SOIL  MAP  REPORT 
WITH  IRRIGABLE  AREAS,  DESCHUTES 
DRAINAGE  BASIN. 

Oregon  Agricultural  Experiment  Station,  Corval- 
lis. 

For  primary  bibliographic  entry  see  Field  2G 
W77-05286 


OREGON'S  LONG-RANGE  REQUIREMENTS 
FOR  WATER.  GENERAL  SOIL  MAP  REPORT 
WITH  IRRIGABLE  AREAS.  HOOD  DRAINAGE 
BASIN, 

Oregon  Agricultural  Experiment  Station  Corval- 
us. 

For  primary  bibliographic  entry  see  Field  2G 
W77-05298 


OREGON'S  LONG-RANGE  REQUIREMENTS 
FOR  WATER.  GENERAL  SOIL  MAP  REPORT 
WITH  IRRIGABLE  AREAS,  WILLAMETTE 
DRAINAGE  BASIN, 

Oregon  Agricultural  Experiment  Station,  Corval- 

lis. 

For  primary  bibliographic  entry  see  Field  2G 

W77-05299 


AGRICULTURE  AND  CLEAN  WATER 
(PROCEEDINGS  OF  A  CONFERENCE  ON 
AGRICULTURAL  WATER  POLLUTION  CON- 
TROL), 

Midwest  Research  Inst.,  Kansas  City,  Mo. 
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4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 


For  primary  bibliographic  entry  see  Field  5G. 
W77-05305 

WORKSHOP  FOR  AN  ASSESSMENT  OF  THE 
PRESENT  AND  POTENTIAL  ROLE  OF 
WEATHER  MODIFICATION  IN  AGRICUL- 
TURAL PRODUCTION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
For  primary  bibliographic  entry  see  Field  3B. 

W77-05310 


TRICKLE  IRRIGATION  DESIGN, 

D.  Karmeli,  and  J.  Keller. 

Rain  Bird  Sprinkler  Manufacturing  Corporation, 

Glendora,  California.  1975.  133  p. 

Descriptors:  Irrigation,  'Irrigation  systems,  Irriga- 
tion     practices,      Irrigation      efficiency,      Crop 
response,     Soil    water    movement,     Hydraulics, 
Design,  *Irrigation  design,  Reviews. 
Identifiers:  'Trickle  irrigation,  'Drip  irrigation. 

This  text  provides  a  complete  review  of  trickle  ir- 
rigation with  sufficient  handbook  material  and  in- 
struction for  system  design.  It  has  been  written 
with  the  student  engineer,  research  and  adviser,  as 
well  as  existing  and  potential  users,  in  mind.  Text 
is  written  with  both  metric  and  English  units  of 
measurement.  (Skogerboe-Colo  St) 
W77-053U 

RECYCLING  AGRICULTURAL  RUNOFF, 

Illinois    Univ.    at   Urbana-Champaign.    Dept.    of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05333 

RECYCLING  OF  SEWAGE  EFFLUENT  BY  IR- 
RIGATION: A  FIELD  STUDY  ON  OAHU,  FINAL 
PROGRESS   REPORT   FOR   AUGUST   1971   TO 
JUNE  1975. 
Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05372 

EVAPORATION  REDUCTION  FROM  SOIL 
WITH  WHEAT,  SORGHUM,  AND  COTTON 
RESIDUES,  „  .      _     , 

Southwestern    Great    Plains    Research    Center, 

Bushland.Tex. 

For  primary  bibliographic  entry  see  Field  ZD. 

W77-05435 

SHALLOW    SUBSURFACE    DRAINAGE-FIELD 

PERFORMANCE, 

Agricultural  Research  Service,  Columbus,  Ohio. 

North  Central  Region. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-05441 

DISAPPEARANCE  AND  MIGRATION  OF 
PROPANIL  AND  ITS  METABOLITE  3,4- 
DICHLORANILINE  IN  AN  IRRIGATED  LAND- 
SCAPE, (IN  RUSSIAN), 

Akademiya    Nauk    SSSR,    Pushchino.    Inst,    of 

Agrochemistry  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05495 


4A.  Control  Of  Water  On  The 
Surface 

MULTIPLE  USE  IN  SOUTHERN  APPAI.ACHI- 
AN   HARDWOODS-A    10-YEAR   CASE   HISTO- 

RY 

Southeastern       Forest       Experiment       Station 
Franklin,  N.C.  Coweeta  Hydrologic  Lab. 
J.  E.Douglass,  and  W.T.  Swank. 
In    XVI  IUFRO  World  Congress,  June  20-July  2, 
1976  Oslo  Norway,  Blindern  Campus,  University 
of  Oslo,   University  of  Oslo  Congress   Service 
Blindern,  Oslo,  Norway,  p  425-436.  5  fig,  2  tab.  12 
ref. 


Descriptors:  'Multiple  purpose  projects,  'Timber 
management,  'Watershed  management,  'Wildlife 
management,  'Recreation  management,  Water 
quality,  Appalachian  Mountains  region,  North 
Carolina,  Watersheds(Basins),  Forest  watersheds. 
Identifiers:  Southern  Appalachian  Mountains. 

The  multiple-use  concept  of  managing  hardwood 
forests  in  the  southern  Appalachians  for  timber, 
water,  wildlife,  and  recreation  was  pilot-tested  on 
a  144-ha  watershed  in  western  North  Carolina. 
Water,  timber,  and  wildlife  objectives  of  manage- 
ment were  achieved,  and  responses  of  these 
resources  during  the  first  10  years  of  management 
are  discussed.  Log  dams  designed  to  create  riffles 
and  pools  caused  the  greatest  conflict  with  other 
objectives  by  increasing  turbidity  of  water,  caus- 
ing excessive  channel  and  bank  cutting,  and 
probably  adversely  affecting  trout,  at  least  tem- 
porarily. (Forest  Service) 
W77-05U2 

SNOW  ACCUMULATION  AS  RELATED  TO- 
METEOROLOGICAL,  TOPOGRAPHIC,  AND 
FOREST  VARIABLES  IN  CENTRAL  SIERRA 
NEVADA,  CALIFORNIA, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  Calif.  ' 

For  primary  bibliographic  entry  see  Field  2C. 

W77-05113 

HYDROGRAPH  ANALYSIS.  A  COMPU- 
TERIZED SEPARATION  TECHNIQUE, 

Intermountain  Forest  and  Range  Experiment  Sta- 
tion, Moscow,  Idaho. 
N.  Bethlahmy. 

Intermountain  Forest  and  Range  Experiment  Ma- 
rion, Ogden,  Utah,  USDA  Forest  Service 
Research  Paper  INT-122,  1972.  p  1-19,  3  fig,  8  tab. 

Descriptors:  'Computer  programs,  'Hydrograph 
analysis,  'Flood  forecasting.  Runoff. 

Described  is  a  computer  program  (Fortran  IV  lan- 
guage) designed  to  analyze  hydrographs.  Using 
only  input  data  of  stage  and  time,  the  program  au- 
tomatically determines  the  beginning  and  end  ol 
each  event,  analyzes  each  event  with  respect  to  all 
its  hydrologic  characteristics  (including  a  parti- 
tioning of  base  flow,  interflow,  and  rapid  flow), 
and  then  prints  a  detailed  analysis  of  each  event 
and  a  series  of  summaries  of  all  events  analyzed. 
The  hydrologist  can  influence  the  results  only  by 
changing  the  time  interval  between  hydrograph 
readings.  The  method  has  been  tested  on  both  sim- 
ple and  complex  hydrographs  representative  of  ru- 
noff events  in  many  regions  of  the  United  States. 
(Forest  Service) 
W77-05U7 

NOISE  ABATEMENT  IN  A  PINE  PLANTATION, 

Northeastern       Forest       Experiment       Station, 

Syracuse,  N.  Y. 

R.  E.  Leonard,  and  L.  P.  Hernngton. 
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USDA    Forest    Service    Research    Note 
1971,  p.  1-6,2  fig.,  1  lab,  2  ref 

Descriptors    Forests,  Vegetation    Pine  treei 
suremenl,  'Red  pine  trees,  "Forest  manage 
Identifiers:    'Sound   abatement'!',- 
attcnuation(Forests) 

Observations  on  sound  propagation  were  I 
two  red  pine  plantations  Measurement 
taken  of  attenuation  of  prerecorded  freque 
various  distances  from  the  sound  source, 
absorption  was  trongly  dependent  on  freqi 
Peak  absorption  was  at  500  Hz.  (Forest  Ser 
W77-05122 

STOCHASTIC  MODELLING  OF  THE  El 
OF  RESERVOIR  OPERATION 

Waterloo     Univ.     (Ontario),     Dept     of 

Design. 

K  W.  Hipel,  A.  I.  McLeod,  and  E.  A.  McB 

Journal  of  Hydrology,  Vol.  32,  No.  1/2,11 

January  1977.  9  fig,  2  tab,  9  ref. 

Descriptors:  'Stochastic  processes,  'Mc 
dies,  'Reservoir  operation,  'Canada,  Hy 
Reservoirs,  Statistical  models,  S 
methods.  Monthly,  Seasonal,  Mathemat 
dies. 

Identifiers.  Gardiner  Dam(Canada),  SI 
modeling,  'South  Saskatoon  River.  Inte 
analysis,  Stochastic  technique.  Transfer  I 
Confidence  intervals,  ARIMA  model,  H 
time  series. 


Reservoir  operation  often  can  alter  sigi 

the   mean   level   of   the   monthly  averaj 

downstream  from  a  dam.  For  instance,  fl 

be  increased  downstream  from  the  dam 

previous  dry  season  before,  reservoir  * 

tion    and  flows  may  be  decreased  wher 

abundant     runoff.     Intervention    analy? 

stochastic  technique  that  can  be  used  to  a 

to  describe  statistically  the  effects  of 

operation  on  the   seasonal  average  do« 

flows.  The  mathematical  theory  of  inti 

analysis  was  explained,  followed  by  the  i 

tion,  estimation,  and  diagnostic  check 

model  development.  An  intervention  m 

developed  to  model  the  effect  of  the  op< 

the  Gardiner  Dam  on  the  downstream 

monthly  flows  of  the  South  Saskatchewal 

Saskatoon,  Canada.  It  was  shown  ho»| 

centage  changes  in  mean  flows  are  calculi 

the     estimated     transfer     function     pJ1 

Because  the  standard  errors  are  know 

estimated  parameters,  confidence  mterv 

flow  changes  can  also  be  obtained.  (Lee-^ 

W77-05145 

OVERLAND-FLOW  TRAVEL  TIME  I 
REYNOLDS  NUMBER,  ] 

University  of  Southern  California,  Lor^ 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Fielti 

W77-05149 

COMPARATIVE  CLIMATIC  ANAL 
LOWER  MISSISSIPPI  RIVER  FLOO 
1973,  AND  1975,  j 

Louisiana  State  Univ.,  Baton  Rouge  J 
Geography  and  Anthropology.  , 

For  primary  bibliographic  entry  see  FieH 
W77-05158 

LINK  LENGTH  ORGANIZATION  A 
WORK  SCALE  DEPENDENCIES  IN  < 
WORK  DIAMETER  MODEL, 

State  Univ.  of  New  York  at  BuffaM 

Geography. 

R.  S.  Jarvis. 

Water  Resources  Research,  Vol.  12,  N' 

1225,  December  1976.  4  fig,  3  tab,  13  re* 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL-Field  4 
Control  Of  Water  On  The  Surface— Group  4A 


ptors:        *Drainage        patterns(Geologic), 

taries,    'Networks,    'Drainage,    Streams, 

,    Runoff,    Measurement,     Length,    Data 

sing,    Analytical    techniques,    Correlation 

is,  Distribution  patterns,  Geomorphology 

logy. 

iers:  'Stream  morphology. 

es  of  stream  link  lengths  drawn  from 
;e  networks  defined  by  Strahler  order  or  by 
ude  have  generally  failed  to  reveal  any 
:e  of  organization  or  covariation  between 
and  exterior  link  lengths.  Classifying  net- 
by  maximum  source  height  or  diameter 
that  link  length  organization  is  network 
ependent,  may  not  appear  significant  for 
ugnitude  headwater  systems,  and  is  en- 
entally  sensitive  to  spatial  scale  threshold 
ints.  Empirical  analyses  of  networks  from 
:ontrasting  geomorphic  environments 
i  that  link  length  organization  can  be  re- 
discriminatory  and  can  also  differentiate 
i  network  states  defined  by  blue  lines  and 
systems  on  1:25,000  topographic  sheets. 
ngths  were  derived  by  using  an  automatic 
\  These  results  constitute  the  largest  data 
individual  link  length  measurements  re- 
odate.(Sims-ISWS) 
161 


'LICATION  OF  COMPUTER  GRAPHICS 
kLYSIS  OF  EXTREMES, 

and  Lundy,  Chicago,  111. 

lary  bibliographic  entry  see  Field  2E 
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FFECTS  OF  DIURNAL  MIXING  ON 
AL  STRATIFICATION  OF  STATIC  IM- 
MENTS, 

State  Univ.,  Tempe  Dept.  of  Mechanical 

nng. 

shburg,  J.  S.  Goodling,  and  G.  Maples. 

esources  Bulletin,  Vol.  12,  No  6   p  1151- 

cember  1976.  2  fig,  13  ref.  OWRT  A-031- 

ors:  'Impoundments,  'Reservoirs, 
Thermal  stratification,  Diurnal,  Radia- 
lar  radiation.  Stratification,  Epilimnion, 
udies,  Mathematical  models,  Convection 
transfer,  Heat  transfer.  Temperature' 
uperature.  Limnology. 
s:  'Diurnal  mixing,  Diurnal  variations 
mixing. 

variation  in  the  temperature  distribution 
:  water  impoundment  was  predicted  The 
vater  was  modeled  as  a  discrete  number 
ntally  isothermal  layers,  and  the  energy 
was  solved  using  an  implicit  numerical 
Vertical  energy  transport  mechanisms  in- 
:re  solar  absorption,  molecular  diffusion 
ective  mixing  due  to  nocturnal  turnover 
■mechanism,  called  diurnal  mixing,  was 
have  a  profound  effect  on  the  stratifica- 
icularly  in  the  epilimnion  patterns  for  a 
ep  static  impoundment.  (Sims-ISWS) 


AN  EVALUATION  OF  THE  PRACTICALITY 
^COMPLEXITY  OF  SOME  RAINFALL  AND 
RUNOFF  TIME  SERIES  MODELS? 

Purdue  Univ.,  Lafayette,  Ind.  School  of  of  Civil 
Engineering. 

w?-,r-,fTmary  bibli°graph'c  entry  see  Field  2A 
W77-05179 


£IDL*E„,DRAINAGE    IN    BEDDED    SOIL    OR    A 
1JKA  W, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 

N.  L.  Powell,  and  D.  Kirkham. 

Soil  Science  Society  of  America  Journal    Vol  40 

No.  5,  p  625-630,  September-October  1976  5  fig   1 

™M  ref-   °WRT  A-044"IA(5),   NSF  Eng  75- 
19394. 

Descriptors:  'Tile  drainage,  'Furrow  drainage 
Drainage  practices,  Drainage  systems,  Farm 
management,  Drainage,  Tiles,  Subsurface 
drainage,  Potential  flow,  Seepage,  Model  studies. 
Mathematical  models,  Drainage  engineering, 
Agricultural  engineering,  Agriculture. 

The  process  of  shaping  flat  land  by  plowing  it  into 
a  series  of  ridges  separated  by  parallel  dead  furrow 
is  called  'bedding',  and  the  ridge-furrow  systems 
are  called   'beds(.  The  furrows  are  supposed  to 
remove  surface  water  from  the  ridges,  but  often 
do  not.  In  this  paper,  the  amount  of  water  that  can 
be  removed  by  tiles  if  they  are  placed  under  the 
furrows  was  computed  on  the  basis  of  Darcy's  law 
and  potential  theory.  In  the  analysis,  water-satu- 
rated,  steady-state  conditions  and  a  subsurface 
barrier  on  which  the  drain  tiles  are  laid  were  as- 
sumd.  For  a  poorly  drained  prairie  soil,  the  calcu- 
lations showed  that  tiles  (or  plastic  tubes    etc  ) 
placed  0.35  m  below  the  furrow  bottoms  and  30  m 
apart  in  beds  of  2%  slope  will  remove  5  mm  of 
water/day.  Also,  the  bed  furrows  would  have  to 
remove  an  additional  4.52  mm/day  to  take  care  of 
an  expected  drainage  coefficient  of  9.52  mm/day 
For  general  use,  28  depth  and  spacing  geometries 
were  analyzed  and  tabulated  for  amounts  of  flow- 
to-tile  in  the  beds.  For  certain  geometries,  some  of 
the  recharge  rainfall  seeps  in  and  out  of  the  ridge 
slope  before  the  water  seeps  down  again  into  the 
soil.  This  in  and  out  seepage  occurs  for  small  tile 
depths  and  for  small  tile  sizes.  Flow  nets  were 
presented.  It  was  shown  that  the  theory  applies  to 
the  drainage  of  a  draw.  (Sims-ISWS) 
W77-05181 


SNOWMELT-FLOOD 


A  NORTHERN 

FREQUENCY  MODEL, 

Alaska  Univ.,  College.  Inst,  of  Water  Resources 
hor  primary  bibliographic  entry  see  Field  2E 
W77-05186 


OPTIMUM       CONTROL 
WATER  APPLICATION, 

Arizona    Univ.,    Tucson. 

Management. 

For  primary  bibliographic  entry  see  Field  3F 

W77-05193 


OF 


Dept. 


IRRIGATION 

of    Watershed 


<G   MONTHLY   HYDROLOGIC   PER- 

L'niv.  of  America,   Washington,   D.  C 

ivil  Engineering. 

ry  bibliographic  entry  see  Field  2E 


»LE  SOURCE  AREA  MODEL  OF  THE 
S"     PROCESS     BASED     ON 
tRSHED  STREAM  NETWORK 
"v.,  Lafayette,  Ind.  School  of  Civil  En- 

7  bibliographic  entry  see  Field  2A. 


MODIFICATION  OF  COASTAL  WETLANDS  IN 
SOUTHEASTERN  MICHIGAN  AND  MANAGE- 
MENT  ALTERNATIVES, 

Eastern  Michigan  Univ.,  Yipsilanti. 

E.  Jaworski,  and  C.  N.  Raphael. 

Michigan  Academician,  Vol  8,  No  3    n  303-317 

1976. 8  fig,  1  tab,  7  ref.  '  P  "' 

?wSC^Pt?K:.w  *Lake  shores>  'Michigan, 
Wetlands,  'Marshes,  'Preservation,  'Shoreline 
cover,  'Lake  Erie,  Coastal  marshes,  Land 
management,  Conservation,  Natural  resources 
Shore  protection,  Shores,  Mud  flats,  Land  use' 
Great  Lakes. 
Identifiers:  'Lake  St  Clair(Mich). 

Two    extensive    areas    of    coastal    wetlands    in 
Michigan,  on  the  west  shorelines  of  both  Lake  St. 


Clair  and  Lake  Erie,  are  characterized  by  marshes 
that  have  undergone  significant  modification  over 
the  past  century.  To  demonstrate  this  modifica- 
tion, a  series  of  maps  were  constructed  that  depict 
the  historical  changes  in  the  wetlands.  Data  was 
collected  through  analysis  of  aerial  photographs 
and  lake  survey  charts  as  well  as  from  field  stu- 
dies.  A  graphic   illustration   is   provided   of  two 
vegetation  transects  on  the  lower  St.  Clair  delta 
showing  changes  in  a  27-month  period  from  1972 
to  1974,  and  maps  of  Lake  St.  Clair  in  1873  and 
1973   show  overall  diminuition  of  marsh  areas. 
Data  descriptions  are  also  given  individually  for 
wetland  modifications  on  the  coast  of  Lake  Erie, 
on   North   Maumee   Bay,    the   Raisin   River   and 
Pointe  Mouillee.  Four  measures  are  advised  for 
preserving   the   coastal  wetlands:   (1)   Allow   the 
marsh    communities    to    migrate    landward    or 
lake  ward  in  response  to  fluctuating  lake  levels;  (2) 
dike  the  wetlands  to  maintain  desired  vegetation 
communities;  (3)  nourish  barrier  and  transgressive 
beaches  to  provide  protection  from  storm  waves 
and  seiches;  and  (4)  purchase  wetland  areas  to 
prevent  alteration  or  destruction  by  private  land 
usages.  (Harris- Wisconsin) 
W77-05217 


MINIMIZING    CANAL    CAPACITY     FOR    IR- 
RIGATED RICE, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  3F 
W77-05239 


OPTIMAL  CROPPING  PATTERN  FOR  BASIN 
IN  INDIA, 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  3F 
W77-05240 


OF     A      MULTIPURPOSE 


THE      CONTROL 
RESERVOIR, 

Trinity  Coll.,  Dublin  (Ireland). 

J.  Haslett. 

Advances  in  Applied  Probability,  Vol  8,  No  3    p 

592-609,  September  1976.  I  tab,  5  ref. 

Descriptors:  'Multiple-purpose  reservoirs, 
'Reservoir  operation,  'Control,  'Water  policy, 
'Optimization,  'Numerical  analysis,  Costs,  As- 
sessment, Dams,  Behavior,  Stochastic  processes. 
Reservoir  releases,  Decision  making,  Probability, 
Systems  analysis,  Equations. 

Identifiers:  'Cost  minimization,  Weiner  process, 
Discounted  costs,  Renewal  theory,  Laplace  trans- 
forms, Equilibrium  distribution. 

A  technique  known  as  potential  cost,  used  by 
Faddy  for  assessing  the  operation  of  a  dam,  is 
shown  to  be  capable  of  extension  to  allow  for:  (1)  a 
very  general  cost  function,  as  is  required  for  a 
multipurpose  reservoir;  and  (2)  the  use  of 
discounting  of  future  costs.  Numerical  results  are 
obtained  for  an  optimal  (least-cost)  policy  based 
on  such  an  assessment  and  demonstrate  the  need 
for  an  accurate  specification  of  the  costs  as- 
sociated with  the  operation  of  a  reservoir.  As  a  by- 
product, a  very  full  description  of  the  steady-state 
stochastic  behavior  of  the  dam  is  obtained  (Bell- 
Cornell) 
W77-05241 


A  STOCHASTIC  POINT-PROCESS  MODEL 
FOR  THE  OCCURRENCE  OF  MAJOR 
FREEZES  IN  LAKE  CONSTANCE, 

Byk  Gulden  Research  Centre,   Konstanz  (West 

Germany). 

For  primary  bibliographic  entry  see  Field  2C 

W77-05242 
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Field  4-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
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I 


A  COMPARISON  BETWEEN  A  MONTHLY 
SIMULATION  AND  AN  ANNUAL  MORAN 
MODEL  OF  VAAL  DAM, 

Natal  Univ.,   Durham   (South   Africa).   Dept.   of 

Civil  Engineering. 

G.G.S.Pegram. 

The  Civil  Engineer  in  South  Africa,  Vol  18,  No  6, 

p  131-133,  June  1976.  2  fig,  10  ref. 

Descriptors:  *Simulation  analysis,  'Reservoirs, 
•Dams,  'Probability,  'Reliability,  'Water  supply, 
Methodology,  Storage,  Annual,  Monthly,  Flow, 
Mathematical  models,  Systems  analysis,  Africa. 
Identifiers:  'Vaal  Dam(U  of  S  Africa),  Com- 
parison, Sensitivity. 

Simulation  is  probably  the  most  popular  method 
used  to  analyze  reservoir  performance,  i.e.,  to 
ascertain  the  risk  of  failure  to  supply  full  demand. 
Another  method  which  is  not  as  widely  used  is  a 
probabilistic    model   based   on   discrete   Markov 
Chains  which  was  first  proposed  by  Moran  and  ex- 
tended to  the  case  of  serially-correlated  inflows  by 
Lloyd.  This  paper  compares  the  two  methods  of 
analysis    and    highlights    advantages    and    disad- 
vantages of  each  relative  to  the  other  when  applied 
to  a  practical  storage  analysis.  The  reservoir  used 
in  this  study  is  Vaal  Dam,  which  forms  part  of  the 
Vaal-Bloemhof  system  (Union  of  South  Africa) 
that  is  soon  to  be  augmented  by  water  from  the  Tu- 
gela  River  via  the  Sterkfontein  Dam.  Vaal  Dam  is 
treated  in  isolation  purely  for  the  purpose  of  com- 
paring the  models.  It  is  concluded  that  the  Moran 
model  is  an  independent,  fast,  and  accurate  ap- 
proach which  can  be  used  with  advantage  as  an  ad- 
junct to  simulation  to  solve  problems  concerning 
the  reliability  of  single  reservoirs.  (Bell-Cornell) 
W77 -05243 

OPTIMIZATION  OF  WATER  PUMPING  COSTS 
BY  HIERARCHICAL  METHODS, 

Sheffield  Univ.  (England).  Dept.  of  Control  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  6C. 

W77-05245 

MINIMUM     COST    DESIGN     USING     A     PRE- 
PLANNED NODAL  SEARCH  METHOD, 

V.  P.  Lane,  and  H.  Harriman. 
Proceedings  of  the  Institution  of  Civil  Engineers, 
Vol.  59,  Part  2,  p  237-253,  June  1975.  9  fig,  3  tab, 
10  ref,  append. 

Descriptors:  'Reservoir  design,  'Optimization, 
'Methodology,  Economic  efficiency,  Costs,  Pro- 
jects, Civil  engineering,  Concrete,  Numerical 
analysis,  Effects,  Constraints,  Roofs,  Algorithms, 
Computers,  Systems  analysis. 
Identifiers:  'Cost  minimization,  'Nodal  search 
method.  Cost  design. 

This  paper  considers  the  incorporation  into  the 
design  process  of  techniques  to  achieve  the 
minimum  cost  design.  In  civil  engineering,  it  is 
common  for  the  designer  to  be  limited  to  solutions 
formed  by  sets  of  discrete  sized  omponents  as  op- 
posed to  the  situation  in  which  functions  are  of  a 
continuous  nature.  This  article  shows  the  merit  of 
applying  a  method  of  selection  which  incorporates 
the  knowledge  possessed  by  the  experienced  en- 
gineer of  the  effect  on  the  problem  of  the  discrete 
sizes  of  the  components.  To  illustrate  the  simplici- 
ty and  effectiveness  of  this  experience-oriented 
pre-planned  nodal  search  method,  it  is  compared 
with  a  method  which  ignores  the  discrete  nature  of 
the  civil  engineering  problem  and  assums  a  con- 
tinuous spectrum  of  design  options.  The  nodal 
method  is  then  applied  to  the  synthesis  of  rein- 
forced concrete  reservoir  design  and  the  ad- 
vantages and  difficulties  of  incorporating  op- 
timization in  the  design  process  are  discussed. 
(Bell-Cornell) 
W77-05246 


DECOMPOSITION  OF  WATER  DISTRIBUTION 
NETWORKS, 

Illinois  Inst,  of  Tech.,  Chicago. 

T  W  Knowlcs,  I.  Gupta,  and  M.  Z  Hassan. 

American  Institute  of  Industrial  Engineers,  Vol.  8, 

No.  4,  p  443-448,  December  1976.  3  fig,  2  tab,  15 

ref. 

Descriptors:  'Water  distribution(Applied), 
•Networks,  'Pipelines,  'Linear  programming. 
Water  supply,  Economic  efficiency.  Optimization, 
Demand,  Constraints,  'Head  loss,  Computers, 
Equations,  Mathematical  models.  Systems  analy- 
sis, 'Algorithms. 

Identifiers:  'Parametric  programming,  Cost 
minimization,  Pipe  diameter,  Sub-networks, 
Problem  decomposition. 

Various  mathematical  and  computer  algorithms 
have  been  developed  to  solve  water  distribution 
system  problems,  including  the  use  of  linear,  non- 
linear and  dynamic  programming,  as  well  as  the 
decomposition  principle  followed  by  simultion  of 
submodels.  However,  it  is  clear  that  there  is  no  vi- 
able method  for  optimizing  large  and  complex  net- 
works. Discussed  are  the  disadvantages  of  existing 
methods,  and  methodology  is  presented  for  solv- 
ing large  networks  using  parametric  linear  pro- 
gramming. Considered  is  how  the  problem  can  be 
treated  in  stages,  where  each  stage  is  optimized 
separately  and  then  combined.  For  a  fixed  pipeline 
configuration  or  tree,  the  approach  yields  a  global 
optimum-selects  the  pipe  diameters  of  that  con- 
figuration at  least  cost  while  satisfying  customer 
demands.  The  use  of  this  methodology  to  decom- 
pose a  large  problem  into  several  smaller  problems 
will  increase  the  size  of  problems  that  can  be  con- 
sidered by  allowing  decentralized  model  building 
and  reduced  computer  times.  (Bell-Cornell) 
W77-05251 


FLOOD  OF  JUNE  27,  1975,  IN  <  II  V  OF 
IOWA, 

Geological     Survey,     Iowa    City      Iowa 
Resources  Div 

For  primary  bibliographic  entry  see  Field  21 
W77 -05276 


IMPACTS    OF    STATE    LAND    USE    AND    EN- 
VIRONMENTAL REGULATIONS, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-05256 


A  GUIDE  FOR  THE  GEOLOGIC  AND 
HYDROLOGIC  EVALUATION  OF  SMALL 
LAKES  SITES  IN  MISSOURI, 

Geological  Survey,  Rolla,  Mo.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  8D. 

W77 -05260 

WATER   RESOURCES   DATA    FOR   CALIFOR- 
NIA       WATER       YEAR       1975-VOLUME      4. 
NORTHERN  CENTRAL  VALLEY  BASINS  AND 
THE    GREAT    BASIN    FROM    HONEY    LAKE 
BASIN  TO  OREGON  STATE  LINE, 
Geological  Survey,  Menlo  Park,  Calif. 
For  primary  bibliographic  entry  see  Field  7C. 
W77-05263 


WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA WATER  YEAR  1975-VOLUME  3. 
SOUTHERN  CENTRAL  VALLEY  BASINS  AND 
THE  GREAT  BASIN  FROM  WALKER  RIVER 
TO  TRUCKEE  RIVER, 
Geological  Survey,  Menlo  Park.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05264 

LOW-FLOW  CHARACTERISTICS  OF 

STREAMS  ON  THE  KITSAP  PENINSULA  AND 
SELECTED  ADJACENT  ISLANDS,  WASHING- 
TON, 

Geological     Survey,     Tacoma,      Wash.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05273 


RESPONSE  OF  GROUND-WATER  LEVI 
FLOOD   CONTROL   OPERATIONS    IN 
BASINS,  SOUTHEASTERN  FLORIDA, 

Geological     Survey,     Tallahassee,     Fla. 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  4 
W77 -05278 


QUALITY-OF-WATER    DATA,    PALM 

COUNTY,  FLORIDA  1970-1975, 

Geological     Survey,     Tallahassee,     Fla. 

Resources  Div. 

For  primary  bibliographic  entry  see  Field ! 

W77-05279 


HYDROLOGY  AND  WATER  RESOURi 
THE  CHARLES  RIVER  BASIN, 
SACHUSETTS, 

Geological      Survey,      Boston,      Mass. 

Resources  Div. 

For  primary  bibliographic  entry  see  Field 

W77-05280 

HYDROLOGIC  UNIT  MAP-1974,  ST, 
NEBRASKA. 

Geological  Survey,  Reston,  Va. 

For  primary  bibliographic  entry  see  Field 

W77-05281 


HYDROLOGIC  UNIT  MAP-1974,  ST 
NEW  MEXICO. 

Geological  Survey,  Reston,  Va. 

For  primary  bibliographic  entry  see  Field 

W77 -05282 

WAPSIPINICON  RIVER  AND  MALONI 
FLOOD  PLAIN  INFORMATION,  H 
DENCE,  IOWA. 

Army  Engineer  District,  Rock  Island,  III. 
Prepared  for  Iowa  Natural  Resources 
June  1972.  67  p,  1 1  tab,  18  plates,  46  fig. 

Descriptors:  'Flood  control,  'Flood  pla: 
•Non-structural  alternatives,  'Iowa, 
codes,  Flood  peak,  Historic  floods,  Fl 
Flood  damage,  Flood  plains,  Zonm 
profiles,  Standard  Project  Flood. 
Identifiers:  'Wapsipinicon  River(IA), 
Creek(IA),  Independence(IA),  Buchan 
ty(IA),  Intermediate  Regional  Flood. 

The  study  area  includes  13  miles  of 
sipinicon  River  and  6  miles  of  Malone  Ci 
waterways  flow  through  Independence, 
County,  Iowa.  Some  residential  and  O 
estabUshments  rest  on  or  are  adjacent  U 
plains.  Flow  records  on  the  Wapsipi 
available  from  July  1933  to  date,  from  I 
gaging  station  in  Independence.  There  a 
records  available  for  Malone  Creek,  b 
and  runoff  data  have  been  coUecte 
Malone  Creek  basin  since  Augi 
Newspaper  files  and  historical  docum 
searched  for  information  concerning  p 
Major  floods  occur  in  the  spring  and  ear 
They  are  caused  by  the  spring  snow  me 
or  both.  The  greatest  recorded  floocl If 
Wapsipinicon  occurred  on  July  18.  196! 
in  a  flow  of  26,800  cubic  feet/sec  (cf s)  a 
at  9.1  feet  above  flood  stage.  On  Malon< 
worst  flood  occurred  on  July  16,  1968,  i 
a  flow  of  10,700  cfs,  which  is  equivalen 
year  flood  flow.  The  Intermediate  Regi 
(IRF)  would  be  6.7  feet  higher  than  tl 
1968  flood  on  the  Wapsipinicon,  whili 
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)ject  Flood  (SPF)  would  be  5  to  6  feet 
ian  the  IRF,  and  12.3  feet  higher  than  the 
1968  flood.  Although  not  intended  to  be  a 
ltrol  plan,  non-structural  controls  are  sug- 
ld  described.  They  include  encroachment 
>ning,  subdivision  regulations,  building 
id  flood  plain  regulations.  (Nessa-NC) 
84 


IPPI  RIVER  FLOOD  PLAIN  INFORMA- 

ILE  506.9  TO  MILE  549.4. 

gineer  District,  Rock  Island,  111. 

for  Iowa  Natural  Resources  Council  and 

epartment  of  Transportation,  June  1973 

>,  17  plates,  18  fig. 

irs:  *Flood  control,  *Flood  peak,  "Flood 
stone  floods,  Flood  plains,  "Illinois 
'Mississippi    River,     Standard     Project 

s:  Whiteside  County(IL),  Carroll  Coun- 
linton  County(IA),  Jackson  County(IA), 
0,  East  Clinton(IL),  Fulton(IL),  Savan- 
amanche(IA),  Clinton(IA),  Sabula(IA) 
ate  Regional  Flood. 

area  includes  the  area  subject  to  flood- 
he    Mississippi    River    in    Carroll    and 

Counties,  IL,  and  parts  of  Clinton  and 
ounties,  IA.  The  area  includes  the  cora- 
of  Albany,  East  Clinton,  Fulton  and 
IL;  and  Camanche,  Clinton,  and  Sabula, 
urban  and  rural  property  have  suffered 
to  severe  damage  in  past  floods.  Stream 
i  dating  back  to  1888  were  used. 
r  files  and  historical  documents  pro- 
llementary  information.  The  main  flood 
during  the  early  spring  snowmelt 
wavy  ratns  have  caused  large  floods, 
it  flood  of  record  occurred  on  April  27, 
ing  at  24.85  feet  and  discharging  307  000 
/sec  (cfs)  at  Clinton,  IA.  The  Inter- 
egional  Flood  is  expected  to  discharge 
i  at  Clinton,  while  the  Standard  Project 
ild  discharge  460,000  cfs  at  the  same 
otential  damage  caused  by  these  floods 

increase  in  the  future  if  development  in 
Iain  continues  at  its  present  pace.  Pro- 
lages  range  from  inundation  of  open 
:struction  of  buildings  and  loss  of  life 


1  Ln  9f35/eet  above  flood  stage  and  discharging 
6,840  cfs  In  the  study  area  as  a  whole  the  Inter 
mediate  Regional  Flood  (IRF)  would  crest  at  14  7 
leet,  and  the  Standard  Project  Flood  (SPF)  would 
crest  at  24.8  feet.  The  IRF  and  SPF  would  inun- 
date residential  and  commercial  areas.  Deep  flood 
water  and  floating  debris  would  create  hazardous 
conditions.  (Nessa-NC) 
W77-05288 


KEE  RIVER  FLOOD  PLAIN  INFOR- 
WINNEBAGO  COUNTY,  ILLINOIS 

leer  District,  Rock  Island,  111. 

Jr  Illinois  Department  of  Transporta- 

973.  32  p,  8  tab,  10  plates,  24  fig. 

:  'Flood  data,  "Flood  control 
Floods,  Flood  peak,  Flood  plains' 
andard  Project  Flood. 
'Kishwaukee  River(IL),  South  Branch 
:  River(IL),  Morristown(IL),  New  Mil- 
herry  Valley(IL),  Winnebago  Coun- 
■mediate  Regional  Flood. 

•ea  includes  the  Kishwaukee  River  and 
en  Kishwaukee  River  flood  plains  in 
Lounty,  Illinois.  Some  residential  and 

w?;0pmentS  in  ,he  vilIages  of  Cherry 
'  Milford  and  Morristown  lie  on  or  are 
he  Kishwaukee  flood  plain.  Extensive 
topment  in  both  flood  plains  is  ex- 
am gages  have  been  maintained  on 
iince  1939.  Supplementary  data  were 
m  newspaper  files  and  historical  docu- 

main  flood  season  is  in  winter  or 
lung  in  snowmelt,  rainfall,  or  both 
latural  barriers  to  flood  flows,  causing 

debris  jams.  The  worst  flood  on  the 

Kiver  occurred  on  January  6,  1948 

ni  lLabove  flood  sla8e  and 
16,400  cubic  feet/sec  (cfs).  On  the 
en  Kishwaukee  River  the  worst 
<a  occurred  on  January  5,  1946,  cresl- 


FLOOD      PLAIN      INFORMATION      REPORT 

COUNTYRIIOWAAND  SQUAW  CREEK'  ST°™ 

Army  Engineer  District,  Rock  Island  111 
Prepared  for  Iowa  Natural  Resources  Council 
June  1966.  27  p,  2  tab,  9  plates,  12  photos. 

Descriptors:  -Flood  control,  "Flood  plain  zoning 
Non-structural  alternatives,  "Iowa,  Building 
codes,  Flood  data,  Flood  damages,  Historic 
floods,  Zoning,  Standard  Project  Flood 
Identifiers:  "Skunk  River(IA),  "Squaw  Creek(IA) 
Ames(IA),  Story  CountydA),  Intermediate  Re- 
gional Flood,  Flood  plain  management. 

The  Skunk  River  segment  of  the  study  area  ex- 
tends  3.3   miles   downstream   and  4.9   miles   up- 
stream from  the  River's  confluence  with  Squaw 
Creek.  Four  miles  of  Squaw  Creek,  up  to  the  con- 
fluence with  the  Skunk  River,  are  also  included 
Ihe  complete  study  area  consists  of  568  square 
miles,  in  Story  County,  Iowa,  including  the  city  of 
Ames.  The  flood  plains  have  not  been  extensively 
developed,  with  only  scattered  public  and  com- 
mercial developments.  Past  flood  damages  have 
been   light.   Extensive   development  is   expected 
with  the  projected  increase  in  employment  oppor- 
tunities and  the  growth  of  the  University  in  Ames 
Newspaper  files  and  historical  documents  were 
searched  for  information  concerning  past  floods 
Ihe  worst  flood  of  record  occurred  in  May  1944 
when  Ames  was  completely  isolated  from   sur- 
rounding areas  by  the  flood  waters,  and  many 
basements  were  flooded  due  to  backed  up  sewers 
Major  floods  are  usually  caused  by  the  spring 
melt,  storms,  or  both.  Many  bridges  crossing  the 
Skunk   river   serve   as   accumulation   points   for 
debns  and  ice,  inhibiting  the  flood  water's  flow 
I  he  peak  discharge  for  the  Standard  Project  Flood 
in  the  study  area  of  the  Skunk  River  is  computed 
at  35,000  cubic  feet/sec  (cfs),  and  for  Squaw  Creek 
the  estimate  is  22,000  cfs.  The  impact  of  the  Inter- 
mediate Regional  Flood  or  the  Standard  Project 
Flood  will  not  be  severe  if  future  development  in 
the  flood  plain  is  restricted.  Although  not  intended 
to  be  a  flood  control  plan,  non-structural  controls 
are   suggested  and  described.  They  include  en- 
croachment lines,  zoning,  subdivision  regulations 
budding  codes  and  flood  plain  regulations.  (Nessa- 

W77-05289 


year  The  most  severe  floods  of  record  on  Duck 
Creek  occurred  in  September  1921,  August  1949 
March  1960  and  March  1963.  Damages  have  in- 
cluded water  in  many  basements,  crumbling  foun- 
dations, destruction  of  crops,  and  interrupted  utili- 
ty service.  The  lack  of  stream  gage  records  makes 
the  estimation  of  future  flood  probability  more  dif- 
ficult. High  water  marks  were  recovered  for  cer- 
tain locations  for  the  flood  of  August  1949  which 
crested  at  618  feet.  The  Standard  Project  Flood  is 
expected  to  crest  at  625  feet.  Although  not  in- 
tended to  be  a  flood  control  plan,  nonstructural 
flood  control  measures  are  suggested  and 
described.  They  include  zoning,  encroachment 
lines  subdivision  regulations,  building  codes  and 
tlood  plain  regulations.  (Nessa  -  NO 
W77-05290 


SPECIAL  WATERSHED  PROJECTS. 

SEDA  Council  of  Governments,  Lewisburg,  Pa 
For  primary  bibliographic  entry  see  Field  4D 
W77-05292 


DISASTER  RECOVERY  PLANNING  REPORT 

Pennsylvania     Office     of     State     Planning     and 

Development,  Harrisburg. 

For  primary  bibliographic  entry  see  Field  6F 

W77-05293 


AREA;    A    SUMMARY    RE- 


THE    GALLATIN 
PORT, 

Montana  State  Univ.,  Bozeman. 

For  primary  bibliographic  entry  see  Field  6B 

W77-05295 


INLAND  LAKES  WATER  QUALITY  AND 
WATERSHED  PLANNING:  REMOTE  SENSING 
TECHNOLOGY  APPLICATIONS, 

Michigan  Environmental  Research  Inst.  Ann 
Arbor. 

For  primary  bibliographic  entry  see  Field  6B 
W77-05297 


FLOOD      PLAIN      INFORMATION      REPORT 
DUCK  CREEK,  SCOTT  COUNTY,  IOWA 

Army  Engineer  District,  Rock  Island,  111 
Prepared   for  Iowa   Natural   Resources   Council 
July  1965.  28  p,  2  tab,  10  plates,  8  photos. 

Descriptors:  "Flood  control,  "Flood  plain  zoning 
Non-structural  alternatives,  "Flood  data  "Iowa 
Standard  Project  Flood,  Flood  damage,  Building 
codes,  Flood  peak.  Historic  floods,  Flood  plains 
Identifiers:  "Duck  Creek(IA),  Scott  CountydA) 
Davenport(IA),  Bettendorf(IA),  Flood  plain 
management. 

The  study  area  extends  from  the  mouth  of  Duck 
Creek  at  the  Mississippi  River  to  3  miles  west  of 
Davenport,  IA,  and  involves  64.5  square  miles  of 
land.  Extensive  residential,  commercial  and  indus- 
trial development  has  taken  place  in  the  flood  plain 
in  the  cities  of  Davenport  and  Bettendorf.  County 
records,  newspaper  accounts  and  historical  docu- 
ments provide  information  on  past  flooding 
Floods  are  generally  caused  by  heavy  rain,  snow- 
melt, or  both,  and  they  may  occur  at  any  time  of 


FLOOD    PLAIN    INFORMATION:    SAND    AND 
SLATE  CREEKS,  NEWTON,  KANSAS. 

Army  Engineer  District,  Tulsa,  Okla 

Prepared   for  City  of  Newton,   KS,   September 

1 971.  38  p,  9  fig,  15  plates,  6  tab. 

Descriptors:  "Kansas,  "Floods,  "Flood  profiles 
"Flood  plains,  "Flood  protection,  Flooding  Re- 
gional flood.  Flood  flow,  Streamflow  forecasting 
Historic  floods,  Flood  data,  Peak  discharge  Ob- 
structions to  flow,  Building  codes,  Zoning  Chan- 
nel improvement,  Dredging,  Floodproofing 
Identifiers:  "Sand  Creek(KS),  "Slate  Creek(KS) 
Newton(KS),  Standard  Project  Flood  Inter- 
mediate Regional  Flood. 

Newton    is    the    midwest   capitol   of   the   mobile 
.^nnn   I"dustry   and  has   a  population  of  about 
16,000.  It  is  a  bustling  community  which  is  ex- 
pected to  grow.  Study  areas  are  devoted  to  mainly 
agricultural  and  residential  purposes.  Sand  Creek 
with  a  drainage  area  of  98  sq  mi,  originates   12 
miles  north  of  Newton  and  has  an  average  slope  of 
about  4.5  ft/mi  in  the  study  reach.  Slate  Creek 
having  a  drainage  area  of  5.2  sq  mi,  rises  2  mi  east 
of  Newton  and  empties  into  Sand  Creek,  near  the 
sewage  plant  in  Newton.  Its  watershed  is  about  1 
mi  wide  and  5  mi  long.  Nine  floods  which  caused 
significant   damage   occurred   between   1902   and 
1969,    1965  being   the  largest  flood  with  a  peak 
discharge  of  20,000  cubic  feet  per  second    This 
flood  crested  in  9  hours  and  lasted  about  10  hours 
Damages  were  estimated  at  $2  million.  In  an  Inter- 
mediate   Regional    Flood,    peak    discharges    of 
14,6000  cfs  and  5,700  cfs  are  expected  on  Sand  and 
Slate    Creeks,    respectively,    along    with    water 
velocities  of  up  to  6.5  feet  per  second  in  the  main 
channel  and  1  to  2  ft/sec  in  overbank  areas  During 
a  Standard  Project  Flood,  peak  discharges  of  8,700 
cts  and  28,500  cfs  are  predicted  on  Slate  and  Sand 
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Creeks  respectively  and  water  velocities  up  to  7 
ft/sec.  Most  of  the  bridges  over  Slate  Creek  are 
obstructions  to  flood  flow,  but  the  bridges  over 
Sand  Creek  will  have  minimal  effect  on  flow.  In 
1967  the  Corps  of  Engineers  completed  the  Sand 
Creek  Local  Protection  Project  at  Newton  which 
consisted  of  clearing  and  snagging  operations  and 
widening  and  deepening  some  portions  of  the 
creek.  The  project  is  effective  against  a  50-year 
flood,  but  does  not  provide  complete  protection 
from  larger  floods.  Guidelines  are  given  on  zoning 
and  flood  plain  management.  (Smith-North 
Carolina) 
W77-053OO 

FLOOD  PLAIN  INFORMATION:  LOTTS 
CREEK  AND  MILL  CREEK,  CITY  OF 
STATESBORO,  GEORGIA. 

Army  Engineer  District,  Savannah,  Ga. 

Prepared  for  City  of   Statesboro,   GA.  October 

1973,  42  p,  26  fig,  35  plates,  5  tab. 

Descriptors:  'Georgia,  *Floods,  *Flood  profiles, 
*Flood  plains,  Flooding,  Indirect  flood  measure- 
ment, Streamflow  forecasting,  Historic  floods, 
Flood  data,  Flood  stages,  Peak  discharge,  Flow 
duration,  Flow  characteristics.  Flood  damage. 
Erosion,  Thunderstorms,  Obstructions  to  flow. 
Identifiers:  Statesboro(GA),  *Mill  Creek(GA), 
•Little  Lotts  Creek(GA),  Standard  Project  Flood, 
Intermediate  Regional  Flood,  Bulloch  Coun- 
ty(GA),  Canoochee  River(GA),  Ogeechee 
River(GA). 

Located  within  the  City  of  Statesboro,  on  the  di- 
vide   between    the    Ogeechee    River    and    the 
Canoochee  River  watersheds,  the  study  area  has 
residential,  commercial  and  industrial  properties 
which  have  been  extensively  damaged  by  floods  in 
1929  and  1964.  From  1960  to  1970,  population  of 
Statesboro  rose  about  75%  to  14,616  while  Bullock 
County  increased  30%  to  31,585.  As  growth  con- 
tinues increased  pressure  for  more  development  in 
the  floodplains  can  be  expected.  Lotts  Creek  and 
Little  Lotts  Creek,  which  drains  most  of  the  city, 
are  tributaries  of  the  Canoochee  River.  Mill  Creek 
and  Mill  Creek  Tributary,  draining  the  northeast- 
ern part  of  the  city,  belong  to  the  Ogeechee  River 
system.  Average  annual  rainfall  is  about  45  inches. 
Major  floods  can  occur  in  any  season  and  are 
caused  by  heavy  rainfall.  The  area  is  also  suscepti- 
ble to  severe  thunderstorms.  Predictions  of  future 
floods  were  made  on  basis  of  similar  watersheds 
and  highwater  marks  in  this  area.  In  an  Inter- 
mediate Regional  Flood  (IRF)  a  peak  discharge  of 
2  100  cubic  feet  per  second  and  1,080  cfs  are  ex- 
pected on  Little  Lotts  Creek  and  Mill  Creek  Tribu- 
tary, respectively.  Water  velocities  would  be  from 
2  to  7  feet  per  second  in  the  main  channel  and  .5  to 
1  ft/sec  in  overbank  areas.  In  a  Standard  Project 
Flood  (SPF)  a  peak  discharge  of  5,250  cfs  on  Little 
Lotts  Creek  and  2,700  cfs  on  Mill  Creek  Tributary 
is  forecast.   Along  Little   Lotts  Creek,  the   IRF 
would  inundate  610  acres  and  the  SPF,  850  acres. 
On   Mill   Creek   Tributary    110   acres   would   be 
flooded  by  an  IRF  and   150  acres  by  the  SPF. 
Floodwaters  rise  quickly,  in  3-10  hrs  along  Little 
Lotts  Creek  and  stay  out  of  banks  less  than  2  days. 
Most  bridges  and  culverts  would  obstruct  flood 
flow   Many  buildings,  including  the  sewage  treat- 
ment plant,  would  be  damaged  in  both  floods. 
(Smith-North  Carolina) 
W77-05301 

FLOOD  PLAIN  INFORMATION:  NORTH 
PLATTE  RIVER,  SCOTTSBLUFF,  NEBRASKA. 

Army  Engineer  District,  Omaha,  Nebr. 

Prepared  for  City  of  Scottsbluff,  February  1975. 

38  p,  17  fig,  23  plates,  3  tab. 

Descriptors:  'Nebraska,  'Floods,  Flooding, 
•Flood  profiles,  'Flood  plains,  Dams,  Reservoirs, 
Streamflow  forecasting,  Maximum  probable 
flood,  Historic  floods,  Peak  discharge,  Flood 
peak,  Flood  damage,  Snowmelt,  Irrigation,  Flood 
plain  zoning,  Levee,  Dikes. 


Identifiers:  Scottsbluff(NB),  'North  Platte 
River(NB),  Standard  Project  Flood,  Intermediate 
Regional  Flood. 

The  floodplain  in  the  vicinity  of  Scottsbluff  con- 
tains commercial,  residential,  recreational,  indus- 
trial and  agricultural  development.  With  a  popula- 
tion that  increased  7.3%  from  1950  to  1970,  it  is 
likely  that  pressure  to  develop  flood  prone  areas 
will  continue.  The  North  Platte  River,  a  left  bank 
tributary  of  the  Platte  River,  has  a  drainage  area  of 
28,500  sq  mi  above  Scottsbluff.  However,  all  but 
the  lower  6,700  sq  mi  are  influenced  by  Bureau  of 
Reclamation  Dams.  The  floodplain  ranges  from 
about  3,500  to  9,000  ft  wide.  Peak  stages  on  the 
river  generally  occur  in  months  March  through  Oc- 
tober. In  June  high  water  ocurs  because  of  moun- 
tain snowmelt.  Since  the  construction  of  the  up- 
stream reservoirs,  flooding  has  occurred  twice,  in 
1971  and  1973.  At  Mitchell,  NB,  flow  was  mea- 
sured at  12,200  cubic  feet  per  second  in  1971  and 
8,370  cfs  in  1973.  During  an  Intermediate  Regional 
Flood  it  is  predicted  that  a  peak  discharge  of 
18,500  cfs  will  occur  on  the  North  Platte  River. 
During   the   Standard   Project   Flood   a   peak   of 
41 ,500  cfs  is  anticipated.  Fairly  extensive  areas  of 
urban  land  would  be  covered  by  these  events,  and 
water  velocities  up  to  10  ft/sec  in  the  IRF  and  14 
ft/sec  in  the  SPF  could  be  hazardous,  with  over- 
bank  velocities  of  4  ft/sec.  These  floods  would 
crest  1  to  2.5  days  after  the  beginning  of  rainfall 
and  last  several  days.  Levees  constructed  in  1971 
provide  protection  against  floods  of  the  magnitude 
of  the  1971  flood.  Flood  plain  zoning  regulations 
have  been  enacted  by  both  city  and  county  govern- 
ments. (Smith-North  Carolina) 
W77-05302 

FLOOD  PLAIN  INFORMATION:  AGUA  FRIA 
RIVER,  MARICOPA  COUNTY,  ARIZONA, 

Army  Engineer  District,  Los  Angeles,  Calif. 
Prepared  for  the  County  of  Maricopa,  March  1968. 
31  p,  12  fig,  32  plates,  4  tab. 

Descriptors:  'Arizona,  'Floods,  Flooding,  'Flood 
profiles,  'Flood  plains,  Maximum  probable  flood, 
River  forecasting,  Historic  floods.  Flood  data, 
Peak  discharge,  Rivers,  Channels,  Control  struc- 
tures, Dams. 

Identifiers:  'Agua  Fria  River(AZ),  Mancopa 
County(AZ),  Waddell  Dam(AZ),  Standard  Project 
Flood,  Intermediate  Regional  Flood. 


The  Agua  Fria  River,  which  drains  1,459  sq  mi 
above  the  upper  limit  of  the  study  reach  in  Mar- 
icopa County,  slopes  16.5  ft/mi  within  the  23  mi 
study  reach.  Flood  plain  ranges  from  several  hun- 
dred feet  to  about  1.7  mi  in  width  and  has  no  con- 
centrated developments.  Most  of  the  flood  plain  is 
devoted  to  agriculture.  Rapid  population  growth  in 
adjacent  Phoenix  metropolitan  area  will  probably 
result  in  future  development  in  the  study  area. 
Main  flood  seasons  are  in  winter  and  summer. 
Records  of  river  stages  and  discharges  on  the  river 
have  been  kept  intermittently  since  1910.  Prior  to 
the  construction  of  Waddell  Dam  two  floods,  in 
1916  and  1919,  are  thought  to  have  been  compara- 
ble to  an  Intermediate  Regional  Flood  (IRF)  with 
discharges    of    105,00"   cubic    feet   per    second. 
Damages   in   past  floods   have   been   caused   to 
bridges,  some  structures  and  railroads.  In  an  IRF  a 
peak  discharge  of  95,000  cfs  is  predicted  on  the 
river  at  Camelback  Road  along  with  water  veloci- 
ties up  to  13.5  cfs  in  the  channel.  In  a  Standard 
Project  Flood  a  peak  discharge  of  190,000  cfs  is 
anticipated  at  the  same  location  with  water  veloci- 
ties of  15.1   ft/sec  at  maximum.  Some  of  the  6 
bridges  across  the  river  would  be  obstructive  to 
major  flows.  No  authorized,  proposed,  or  con- 
structed federal  flood  control  or  related  projects 
are  in  the  study  reach,  except  for  an  authonzed 
project  in  the  area  where  the  New  River  joins  the 
Agua  Fria  River.  (Smith-North  Carolina) 
W77-05303 


ON  THE  RUN-OFF  CHAKAC  IhklSTI 
THE  NIGORI  RIVKR  AND  OHOKA 
BASINS  CONSIDERED  BY  THE  SU 
RUN-OFF  (HYOMER  RY1SHI  ISI  0 
GAETA  NIGORI  GAWA  OYOBI  OHOKA 
RYUIKI  NI  OKERU  SHLSI  I  TOKL 
TSUITE), 

For  primary  bibliographic  entry  see  lield  2 
W77-05320 

A  STOCHASTIC  APPROACH  TO  SNO' 
RUNOFF  FORECASTING, 

Minnesota  Univ.,  St.  Paul:  and  Minnesot 

Minneapolis 

For  primary  bibliographic  entry  see  Field 

W77 -05323 

RECYCLING  AGRICULTURAL  RUNOF 

Illinois    Univ.    at    Urbana-Champaign.   | 
Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field 
W77 -05333 

VARIATION    OF    LINK    MAGNITUD1 
MAP  SCALE, 

South  Carolina  Univ.,  Columbia.  Dept.  i 

gy. 

For  primary  bibliographic  entry  see  Field 
W77 -05338 

CRITICAL    DURATION    OF    RAINFA 
FLOOD  ESTIMATION, 

Darling   Downs    Inst,    of   Advanced   E 
Toowoomba  (Australia). 
For  primary  bibliographic  entry  see  Field 
W77 -05342 

THE  ASYMPTOTIC  DISTRIBUTION 
RANGE  AND  OTHER  FUNCTIONS 
TIAL  SUMS  OF  STATIONARY  PROCE 

Colorado  State  Univ.,  Fort  Collins. 
MM.  Siddiqui. 

Water  Resources  Research,  Vol.  12,  No. 
1276,  December  1976.  20  ref. 

Descriptors:     'Statistics,     'Statistical 

•Stochastic    processes,    'Analytical   ti 

•Hydrology,  Probability,  Equations,  i 

cal  studies,  Variability. 

Identifiers:  'Stationary  processes,  Pai 

Functional  central  limit  theorems,  Asyn 

tributions. 


Many  quantities,  such  as  range,  fii 
times,  and  duration  of  deficit  period,  an 
of  the  partial  sums  of  a  sequence  of  ran 
bles.  In  the  reservoir  storage  problem, 
voir  inputs  during  each  of  a  set  of  til 
form  a  sequence  of  a  random  variable, 
tional  central  limit  theorem,  which  has 
to  obtain  asymptotic  results  for  indep* 
identically  distributed  sequences,  was 
apply  to  a  class  of  stationary  sequences 
this  class  belong  m-dependent,  M; 
toregressive,  and  autoregressive-movi 
types  of  stationary  processes.  (Adams-1 
W77-05347 

CHARACTERISTICS       OF       PROPf 

WEIRS, 

Tamil     Nadu     Agricultural     Univ., 

(India).  Dept.  of  Soil  and  Water  Conse 

gineering. 

For  primary  bibliographic  entry  see  fie 

W77-05355 

APPLICATION  OF  FLOW-SEDIME1" 
TO  RED  RIVER, 

Army  Engineer  District,  Vicksburg,  Mi 
For  primary  bibliographic  entry  see  Fie 

W77-05357 


36 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL-Field  4 
Groundwater  Management — Group  4B 


;  DISCHARGE  FREQUENCY  FROM  RAIN- 
INFORMATION, 

ado  Univ.  Denver.  Dept.  of  Civil  Engineer- 

imary  bibliographic  entry  see  Field  2B 
15359 


D  ANALYSIS  BY  SMEMAX  TRANSFOR- 
ON, 

imary  bibliographic  entry  see  Field  2E 
5360 


ENGINEERING  CONSIDERATIONS, 

(Frederick  R),  Inc.,  Great  Neck,  N.  Y. 
imary  bibliographic  entry  see  Field  8A 
5380 


LOW    SUBSURFACE    DRAINAGE-FIELD 
JRMANCE, 

ltural  Research  Service,  Columbus,  Ohio. 

Central  Region. 

rausey,  and  R.  D.  Brehm. 

ctions  of  the  American  Society  of  Agricul- 

ngineers.  Vol.  19,  No.  6,  p  1082-1084,  1088 

iber-December  1976.  3  fig,  2  tab,  8  ref. 

»tors:  *Subsurface  drainage,  'Subsurface 
•Tile  drainage,  Farm  management, 
ge  practices,  On-site  investigations, 
Be  systems.  Drainage  engineering,  Tubes, 
iter,  Soils,  Rainfall,  Irrigation,  Agricultural 
:ring. 

lers:  'Shallow  plastic  draintubes,  Shallow 
:ace  drainage,  Field  drainage. 

:ld  study  showed  that  shallow  subsurface 
40  cm  deep)  remove  as  much  soil  water  as 
drains  (95  cm  deep)  during  growing  season 
'oledo  soil.  There  was  no  structural  damage 
shallow  plastic  draintubes  from  farming 
ans.  Thus,  shallow  drainage  systems  offer 
romise  as  a  drainage  technique  for  a  large 
if  soils  for  wich  subsurface  drainage  is  not 
:ommended.  (Sims-ISWS) 
441 


VOIR  BASIN  MORPHOMETRY, 

i-New    South    Wales    Rivers    and    Water 

Commission  (Australia). 

ichels. 

of  the  Irrigation  and  Drainage  Division, 
in  Society  of  Civil  Engineers,  Vol.  102 
,  Proceedings  Paper  12772,  p  13-31,  March 
ig.4tab,  11  ref,  2  append. 

tors:  *Basins,  'Estimating,  'Lake 
logy,       'Reservoirs,       Shape,       Valleys, 

•  Dams'tes,     Equations,     Mathematical 
Topography,     Water    storage,     Depth 

al  methods,  Graphical  analysis. 

rs:  Capacity,  Coefficients,  Nomographs, 

spth.  Surface  area,  'Morphometry. 

msic  morphometry  of  20  reservoir  basins 
ied,  using  dimensionless  graphs  to  identi- 
luantify  the  shape  parameters  of  the  fol- 

1)  transverse  sections,  (2)  longitudinal 
and  (3)  width  variation  with  axial  length 
tnematical  models  of  basin  morphometry 
isidered,  incorporating  (1)  a  simple  power- 
"  type,  and  (2)  an  exponential  type  based 
ral  hypotheses    regarding    basin-shaping 

Universal  formulas  were  developed  for 
olame  in  terms  of  water  depth,  surface 
I  the  three  parameters.  Nomographs  were 
led  for  the  power-monomial  formula.  The 

•  of  the  reservoirs  studied  were  computed 
ower-monomial  formula,  and  the  results 
losely  with  the  volumes  determined  by 
letnods.  (Visocky-ISWS) 


STANDARDS  FOR  INTERCHANGE  OF  WATER 
RESOURCES  DATA  ON  COMPUTER  MEDIA 

Australian  Water  Resources  Council,  Camberra 
For  primary  bibliographic  entry  see  Field  7C. 
W77-05523 


WERRIBEE  RIVER  BASIN:  PROPOSALS  FOR 
WATER  RESOURCES  MANAGEMENT 

Victoria  State  Rivers  and  Water  Supply  Commis- 
sion, Melbourne  (Australia) 
M.  A.  Smith. 
October  1976.  118  p.,  13  tab,  36  fig.,  6  append. 

Descriptors:  'River  basin  development  'Water 
management(AppIied),  'Comprehensive  planning, 
'Australia,  Water  resources  development  Water 
supply  development,  Potential  water  supply 
Water  demand,  Water  conservation,  Water  utiliza- 
tion, Watershed  management. 
Identifiers:  'Werribee  R.(Vic). 

The  Werribee  River  Basin  extends  northwest  from 
the  shores  of  Port  Phillip  Bay  in  southern  Victoria, 
Australia,  about  midway  between  the  urban  cen- 
tres of  Melbourne  and  Geelong.  This  report  brings 
together  the  available  information  on  the  natural 
characteristics  of  the  area,  its  water  resources, 
present  usage  of  water  resources,  and  the  de- 
mands which  will  be  made  on  those  resources  by 
the  end  of  the  century.  A  number  of  technically 
feasible  methods  of  safeguarding  the  existing 
water  supply  systems  and  increasing  the  water 
supply  available  to  meet  the  anticipated  demands 
of  increasing  urban  development  are  discussed 
and  compared  in  terms  of  economics  and  environ- 
mental implications.  Consideration  is  also  given  to 
the  problems  of  flood  protection,  drainage,  stream 
conservation,  and  wastewater  treatment  and 
disposal  within  the  catchment  area.  (CSIRO) 
W77-05524 


SEEPAGE  FROM  SMALL  EARTH  DAMS, 

Western   Australia   Dept.   of   Agriculture,    South 

Perth. 

For  primary  bibliographic  entry  see  Field  8D 

W77-05534 

4B.  Groundwater  Management 

RADIAL   FLOW   WITH   DISCHARGING-WELL 
AND  OBSERVATION-WELL  STORAGE, 

Nevada   Univ.   System,   Reno.   Water  Resources 

Center;  and  Nevada  Univ.,  Reno.  Desert  Research 

Inst. 

P.  R.  Fenske. 

Journal  of  Hydrology,  Vol.  32,  No.  1/2,  p  87-96 

January  1977.  3  fig,  5  ref.  ERDA  AT(29-2)-1253. 

Descriptors:  'Groundwater  movement,  'Wells, 
'Pumping,  'Storage,  'Observation  wells,  Equa- 
tions, 'Theis  equation,  Well  casings 
Discharge(Water),  Drawdown,  Storage  coeffi- 
cient, Graphical  methods,  Curves,  Theoretical 
analysis,  Unsteady  flow. 
Identifiers:  Type  curves.  Diameter,  'Radial  flow. 

A  simple  extension  of  the  Theis  equation  removes 
the  requirement  that  discharging  wells  have  in- 
finitesimal diameter.  Further,  in  this  extension 
observation  wells  also  have  finite  diameters  and 
storage.  Type  curves  for  dimensionless  drawdown 
versus  dimensionless  time  can  be  calculated  for 
the  discharging  well  and  all  observation  wells  for 
conditions  of  constant  discharge  or  constant  draw- 
down. For  an  observation  well  with  no  storage  ap- 
proaching infinite  distance  from  the  discharging 
well,  the  type  curves  become  the  Theis  type  curve 
For  observations  at  the  discharging  well  with  no 
storage,  the  type  curves  become  the  Hantush  type 
curve.  For  observations  at  the  discharging  well 
with  storage  and  no  observation  wells,  the  type 
curves  become  the  curves  of  Papadopulos  and 
Cooper.  The  effect  of  observation  well  storage  in- 
creases with  increasing  observation  well  diameter 


and  number  of  observation  wells.  The  effect  also 
becomes  greater  as  the  discharging  well  is  ap- 
proached   and    as    the    storage    coefficient    is 
decreased.  (Visocky  -  ISWS) 
W77-05144 


NUMERICAL  PREDICTIONS  OF  TWO-DIMEN- 
SIONAL TRANSIENT  GROUNDWATER  FLOW 
BY  THE  METHOD  OF  CHARACTERISTICS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F 

W77-05173 


ENVIRONMENTAL  TRITIUM  AS  A 

HYDROMETEOROLOGIC  TOOL  IN  THE 
ROSWELL  BASIN,  NEW  MEXICO,  I.  TRITIUM 
INPUT  FUNCTION  AND  PRECIPITATION- 
RECHARGE  RELATION, 

New   Mexico   Inst,   of  Mining  and   Technology 
Socorro. 

For  primary  bibliographic  entry  see  Field  2F 
W77-05174 


ENVIRONMENTAL  TRITIUM  AS  A 

HYDROMETEOROLOGIC  TOOL  IN  THE 
ROSWELL  BASIN,  NEW  MEXICO,  II  TRITI- 
UM PATTERNS  IN  GROUNDWATER, 

New   Mexico   Inst,   of  Mining  and   Technology, 

Socorro. 

For  primary  bibliographic  entry  see  Field  2F 

W77-05175 


ENVIRONMENTAL  TRITIUM  AS  A 

HYDROMETEOROLOGIC  TOOL  IN  THE 
ROSWELL  BASIN,  NEW  MEXICO,  HI 
HYDROLOGIC  PARAMETERS, 

New   Mexico  Inst,   of  Mining  and  Technology, 

Socorro. 

For  primary  bibliographic  entry  see  Field  2F 

W77-05176 


A  SIMPLE  CASE  OF  CONJUNCTIVE  SUR- 
FACE-GROUND-WATER MANAGEMENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

H.  J.  Morel-Seytoux. 

Ground    Water,    Vol.    13,    No.    6,    p    506-515 

November-December  1975.  1  fig,  2  tab    21  ref    2 

append.  OWRT  B-076-COLO(5). 

Descriptors:  'Model  studies,  'Hydrology, 
Hydrologic  system.  Groundwater  resources, 
Groundwater  basins,  Legislation,  'Water  manage- 
ment(Applied). 

A  specific  hydrologic  model  of  a  stream-alluvial 
aquifer  system  was  developed  for  the  purpose  of 
designing  rules  and  regulations  which  maximize 
the  beneficial  uses  of  the  waters  of  a  State  within 
the  law.  The  model  is  particularly  suited  when 
decisions  on  pumping  rates  are  to  be  reviewed  on  a 
frequent  regular  basis.  The  procedure  is  illustrated 
on  a  simplified  case  for  which  the  river  loss  in- 
fluence coefficients  can  be  obtained  by  a  combina- 
tion of  analytic  derivations  and  algebraic  manipu- 
lations. (Skogerboe-Colo  St) 
W77-05198 


CONTROL  OF  SALT-WATER  INTRUSION  BY 
RECHARGE  WELLS, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2L 

W77-05207 


3ra 


WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA, WATER  YEAR  197S-VOLUME  4 
NORTHERN  CENTRAL  VALLEY  BASINS  AND 
THE  GREAT  BASIN  FROM  HONEY  LAKE 
BASIN  TO  OREGON  STATE  LINE, 
Geological  Survey,  Menlo  Park,  Calif. 
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Field  4-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B— Groundwater  Management 


For  primary  bibliographic  entry  see  Field  7C. 
W77-05263 

WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA WATER  YEAR  1975-VOLUME  3. 
SOUTHERN  CENTRAL  VALLEY  BASINS  AND 
THE  GREAT  BASIN  FROM  WALKER  RIVER 
TO  TRUCKEE  RIVER, 

Geological  Survey,  Menlo  Park.  Water  Resources 
Div. 
For  primary  bibliographic  entry  see  Field  7C. 

W77-05264 

GROUND-WATER  DATA  FOR  LEFLORE 
COUNTY,  MISSISSIPPI, 

Geological  Survey,  Jackson,  Miss.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W77 -05265 


GROUND-WATER    DATA    FOR    HUMPHREYS 
COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W77 -05266 


GROUND-WATER     DATA     FOR     ISSAQUENA 
COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05267 


GROUND-WATER      DATA      FOR      QUITMAN 
COUNTY,  MISSISSIPPI, 

Geological     Survey,     Jackson,      Miss.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05268 

GROUND-WATER     DATA     FOR     COAHOMA 
COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05269 

GROUND-WATER  DATA  FOR  TATE  COUNTY, 
MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05270 

GROUND-WATER  DATA  FOR  TUNICA  COUN- 
TY, MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 
Resources  Div.  ,.,„ 

For  primary  bibliographic  entry  see  Field  7C. 
W77-05271 

GROUNDWATER     LEVELS     IN     NEBRASKA, 

1975, 

Geological      Survey,      Lincoln,      Nebr.      Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W77 -05274 

GROUND-WATER  LEVELS  IN  OBSERVATION 
WELLS  IN  OKLAHOMA,  1971-74, 

Geological  Survey,  Oklahoma  City,  Okla.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05275 


PROGRESS  REPORT  ON  GEOLOGY  OF  THE 
EDWARDS  AQUIFER,  SAN  ANTONIO  AREA, 
TEXAS,  AND  PRELIMINARY  INTERPRETA- 
TION OF  BOREHOLE  GEOPHYSICAL  AND 
LABORATORY  DATA  ON  CARBONATE 
ROCKS 

Geological  Survey,  San  Antonio,  Tex.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W77 -05277 

RESPONSE  OF  GROUND-WATER  LEVELS  TO 
FLOOD  CONTROL  OPERATIONS  IN  THREE 
BASINS,  SOUTHEASTERN  FLORDDA, 

Geological     Survey,     Tallahassee,     Fla.     Water 

Resources  Div. 

W.A.J.  Pitt,  Jr. 

Open-file  report  74-86,  1976.  69  p,  64  fig,  6  tab,  1 1 

ref. 

Descriptors:  'Groundwater,  "Water  level  fluctua- 
tions, 'Flood  control,  'Canals,  'Florida,  Aquifer 
characteristics,  Groundwater  recharge,  Ground- 
water movement,  Water  control. 
Identifiers'.  Southeastern  Florida,  Snapper  Creek 
Canal  basin,  Snake  Creek  Canal  basin,  Pompano- 
Cypress  Creek  Canal  basin. 

Three  basins  in  southeastern  Florida  were  in- 
vestigated to  determine  the  changes  in  ground- 
water levels  and  canal  flows  that  occurred  in 
response  to  operation  of  coastal  water-control 
structures  in  each  canal.  All  three  basins  are  un- 
derlain by  the  Biscayne  aquifer.  They  are,  Snapper 
Creek  Canal  basin,  where  the  Biscayne  aquifer  is 
of  high  permeability ;  the  Snake  Creek  Canal  basin, 
where  the  aquifer  is  of  moderate  permeability;  and 
the  Pompano-Cypress  Canal  basin,  where  the 
aquifer  is  of  low  permeability.  In  each  basin, 
drainage  is  a  function  of  permeability ;  thus,  where 
the  permeability  of  the  aquifer  is  high,  drainage  is 
excellent.  The  coastal  water-conrol  structures  are 
intended  to  afford  flood  protection  in  the  three 
basins.  In  general  the  control  operation  criteria  for 
flood  control  in  newly  developing  areas  in 
southeastern  Florida  do  not  provide  adequate  pro- 
tection from  flooding  because  of  the  time  required 
for  the  aquifer  to  respond  to  changes  in  the  con- 
trols. Adequate  protection  would  require  increas- 
ing the  density  of  secondary  drainage  canals,  but 
this  could  achieved  only  by  reducing  the  quantity 
of  water  available  for  recharging  those  segments 
of  the  Biscayne  aquifer  adjacent  to  the  canals. 
(Woodrad-USGS) 
W77  -05278 


GROUND-WATER        CHEMICAL        QU 
MANAGEMENT  BY  ARTIFICIAL  REf  H/ 

Agricultural    Research    Service,    Fresno, 
Western  Region. 

For  primary  bibliographic  entry  see  Field  5, 
W77 -05364 


QUALITY-OF-WATER    DATA,    PALM    BEACH 
COUNTY,  FLORIDA  1970-1975, 

Geological     Survey,     Tallahassee,     Fla.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-05279 

GROUND-WATER  POLLUTION  PROBLEMS  IN 
THE  NORTHWESTERN  UNITED  STATES, 

Geraghty  and  Miller,  Inc.,  Port  Washington,  NY. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-05307 


STAGE,  DISCHARGE  AND  QUALITY 
CHANGES  IN  A  WATER  TABLE  AQUD7ER  RE- 
LATED TO  URBANIZATION, 

Toledo  Univ.,  Ohio.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  4C. 

W77-05335 


THE  DASHTE-NAZ  GROUND-WATER  I 
ER  AND  RECHARGE  PROJECT, 

Agro-Water  Consulting  Engineers,  Tehran 
D.  E.  Williams. 

Ground  Water,  Vol.  15,  No.  1 ,  p  23-31,  J 
February  1977.  10  fig. 

Descriptors:  'Groundwater  recharge,  *In 
•Recharge  wells.  Injection  wells,  A 
Foreign  countries.  Saline  water  intrusion 
cial  recharge,  Conductivity,  Foreign  r 
Electrical  conductance,  Wells,  IrrigaUO! 
Water  wells,  Groundwater,  Connate 
Agriculture,  Projects,  Groundwater  mo 
Groundwater  barriers,  Underground  stora, 
Identifiers:  'Iran,  'Dashte-Naz(Iran). 

The  danger  from   salination  poses  a  si] 

threat  to  development  of  groundwater  g 

for  domestic  or  irrigation  use  in  near-co 

vironments  throughout  the  world.  The  Dai 

farm  near  the  Caspian  Sea  in  northern  h 

exception.  Large-scale  groundwater  dev< 

in  this  region  has  been  limited  to  wells  soi 

Caspian  Sea  near  the  base  of  the  Alborz  m 

where    the    sediments    are    coarse    and 

recharge  high.  In  the  northern  regions,  1 

exploitation   of   the   groundwater   resou 

agriculture   and   livestock   purposes   hai 

fruitless,  with  most  of  the  high-yielding  w 

ing  saline  after  only  several  irrigation 

seasons.  The  source  of  the  salination  o 

from  encroachment  of  Caspian  Sea  w 

rather  from  sediments  saturated  with  a 

fossil  waters.  A  wide  zone  of  dispersion 

the  saUnated  aquifers  from  the  f reshwate: 

nearer  the  mountains.  The  Dashte-Na2 

water  barrier  and  recharge  project  was  c 

for  purposes  of  overcoming  the  proble 

ploitation  of  fresh  groundwater  reservi 

vicinity    of    saline    water    fronts.    Tht 

presently  under  construction  is  a  pilot 

project  on  the  practicality  of  using  an 

well  barrier  for  storing  water  undergroun 

immediately  adjacent  to  saline  groundwj 

voirs.  The  results  from  this  project  will  1 

design  other  water  supply  projects  in  Irai 

along  the  Caspian  Sea  coast,  but  also 

Persian  Gulf.  (Sims-ISWS) 

W77-05365 

CONSIDERATION  OF  TOTAL  ENER' 
IN  THEORY  OF  FLOW  TO  WELLS, 

Nevada  Univ.,  Reno,  Nev.  Desert  Resea 
For  primary  bibliographic  entry  see  Fielc 
W77-05368 

CHARACTERIZATION  OF  SANITAR 
FILL  LEACHATES, 

Norsk  Institutt  for  Vannforskning,  Blind 
For  primary  bibUographic  entry  see  Fielc 
W77 -05432 

STANDARDS  FOR  INTERCHANGE  O: 
RESOURCES  DATA  ON  COMPUTER  I 

Australian  Water  Resources  Council,  Cj 
For  primary  bibUographic  entry  see  Fieli 
W77-05523 


THE  LYCOMING  COUNTY,  PENNSYLVANIA, 
SANITARY  LANDFILL:  STATE-OF-THE-ART 
IN  GROUND-WATER  PROTECTION, 

Giddings  (Todd)  and  Associates,  State  College, 

Pa. 

For  primary  bibliographic  entry  see  Field  5G. 

W77 -05363 


GRAVITY   DRAINAGE  OF   A  SAND 
UNDER       A      TIME-DEPENDENT 
FLUX, 

New  South  Wales  Univ.,  Kensington  t 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Fiel 

W77-05532 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 

Watershed  Protection — Group  4D 


Effects  On  Water  Of 
an's  Non-Water 
tivities 


MOVEMENT  IN  ESTABLISHED  GULLIES 
t  A  SINGLE  PRESCRIBED  BURN  IN  THE 
I  CAROLINA  PIEDMONT, 

astern  Forest  Experiment  Station, 
lle.N.C. 

ushwa,  M.  Hopkins,  and  B.  S.  McGinnes. 
Forest   Service   Research   Note   SE-153 
jy  1971,  p  1-4.  2  fig,  2  ref . 

rtors:    'Soil    erosion,    Erosion,    Burning, 

s,    'South    Carolina,    Pine    trees,    Forest 

intent. 

iers:   'Prescribed   burning,   Backfire,   Soil 

ent,  Sumter  National  Forest(SC). 

ect  of  prescribed  burning  on  soil  movement 
sUblished  gullies  was  studied  on  Sumter 
a!  Forest,  South  Carolina.  One  moderately 
backfire  in  Piedmont  pine  communities  did 
e  a  measurable  effect  on  soil  movement  in 
allies.  Studies  involving  the  effects  of  burn- 
factors  other  than  soil  movement  are 
tended.  (Forest  Service) 
118 


T  OF  HIGH   INTENSITY   STORMS  ON 
SLIPPAGE        ON        MOUNTAINOUS 
tSHEDS  IN  SOUTHERN  CALIFORNIA, 

Southwest  Forest  and  Range  Experiment 

,  Berkeley,  Calif. 

nary  bibliographic  entry  see  Field  4D 

119 


REPRESENTATIVE  WATERSHEDS  TO 
3E  FOREST  AND  RANGE  LANDS  FOR 
VED  WATER  YIELD, 

Service  (USDA),  Washington,  D.  C.  Div.  of 

ted  Management. 

nary  bibliographic  entry  see  Field  4D 

120 


MFLOW   INCREASES  AFTER  REMOV- 
VOODLAND-RIPARIAN     VEGETATION 
A         SOUTHERN  CALIFORNIA 

1SHED, 

Univ.,    Tucson.    Dept.    of    Watershed 
mem. 
we. 

of  Forestry,  Vol.  61,  No.  5,  May  1963  p 
7  fig.,  14  ref. 

'Woodlands,  Vegetation, 

flow,  'Watershed  management, 

nia,  Demonstration  watersheds,  Forest 
Mat. 

>f  applied  watershed  management  on  the 
mas  Experimental  Forest  in  southern 
ia  has  shown  that  streamflow  yields  can 
sciably  increased.  This  was  accomplished 
ing  the  deep-rooted  woodland-raparian 
>n  from  selected  canyon  bottom  reaches 
oe  Canyon,  a  typical  southern  California 
a  watershed.  The  increases  in  flow  were 
y  important  because  they  occurred 
I  in  summer  and  in  the  initial  period  of  soil 
during  succeeding  rainy  seasons,  when 
ow  was  lowest  and  water  most  needed. 
»e  one  rainy  season  of  heavy  precipitation 
tinuously  wet  soils  the  removal  of  the 
o-npanan  vegetation  had  no  appreciable 
"  streamflow,  peak  discharge,  or  erosion 
"wever,  during  wetting  periods  and  during 
amy  season  of  light  precipitation,  stream- 
ds,  particularly  during  storms,  were  con- 
'  increased.  Streamflow  was  inadequate  to 
sediment  movement  in  either  the  treated 
rol  watersheds  during  these  wetting 
Removal  of  the  treebrush  cover  shading 


the  stream  course  resulted  in  an  increase  in  the 
algae  content  of  the  late  spring  and  summer  flows 
but  had  no  other  detectable  effect  on  waer  quality 
These  first  results  show  that,  while  streamflow 
can  be  increased  by  removal  of  the  canyon  bottom 
vegetation,  this  kind  of  treatment,  to  be  most  suc- 
cessful, should  be  limited  to  carefully  selected 
areas  with  conditions  of  climate,  vegetation,  soil, 
and  water  capable  of  yielding  the  desired  in- 
creases. That  is,  to  areas  in  which  (1)  the  water 
supply  is  adequate  to  exceed  evapo-transpiration 
losses  after  treatment,  (2)  the  water  table  or  zone 
of  saturation  is  within  reach  of  the  heavy  water 
using  woodland -riparian  vegetation,  and  (3)  the 
canyon  bottom  soils  overlaying  the  water  table  are 
of  sufficient  extent  and  depth  to  permit  reduction 
in  evapotranspiration  if  the  deep-rooted  vegetation 
is  eliminated.  (Forest  Service) 
W77-05124 


CHANGES  IN  THE  QUALITY  OF  SOIL  WATER 
FOR  THREE  YEARS  FOLLOWING  BURNING, 

Montana  Univ.,  Missoula.  School  of  Forestry 
N.Stark. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  674, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Montana  University  Joint  Water  Resources 
Research  Center  Research  Report  No  82,  Montana 
State  University,  Bozeman,  December  1976.  18  p 
1  fig,  2  tab,  18  ref.  OWRT  A-084-MONT(1). 

Descriptors:     'Cycling    nutrients,     'Soil    water, 
Water  quality,  'Burning,  Douglas  fir  trees,  Forest 
management,  'Root  zone,  Soil  chemistry. 
Identifiers:  Nutrient  loss(Trees). 

Control  burns  under  Larch/Douglas-fir  standing 
timber  were  conducted  with  a  wide  range  of  fuel 
loadings,  moisture  and  climatic  conditions.  Water 
quality  measured  from  below  the  root  zone 
showed  little  nutrient  loss  in  cool  burns  with  sur- 
face temperatures  under  200C.  Significant  nutrient 
losses  did  occur  in  soil  water  below  the  root  zone 
of  40%  of  the  burns  with  surface  temperatures  in 
excess  of  300C.  All  accelerated  nutrient  loss  had 
not  ceased  below  the  root  zone  of  hot  burns  at  the 
end  of  three  years  as  had  been  predicted.  These 
data  indicate  that  there  is  no  threat  of  damage  to 
the  long-term  productivity  of  'biological  life'  of 
this  soil,  but  the  soil  is  somewhat  chemically 
fragile  for  Ca  and  Mg.  (Stuart-Montana  State) 
W77-05212 


ENERGY,  AGRICULTURE  AND  WASTE 
MANAGEMENT, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

Ann  Arbor  Science  Publishers,  Inc.  Ann  Arbor, 
Michigan  1975.  540  p.  W.  J.  Jewell,  (Editor). 

Descriptors:  'Energy,  'Agriculture,  'Waste  treat- 
ment,  'Waste  disposal,   Food  abundance,   Feed 
lots,  Engineering. 
Identifiers:  'Agricultural  energy  requirements. 

Agriculture  requires  significant  energy  resources 
for  food  and  fiber  production.  New  energy  de- 
mands have  also  been  created  in  controlling 
wastes  to  improve  environmental  quality. 
Recently,  these  two  areas  have  been  linked  by  stu- 
dies that  emphasize  the  possibility  of  converting 
wastes  to  energy  sources.  This  book  discusses  in 
detail  three  main  topics:  1)  Energy  consumed  in 
food  production  2)  Technology  and  energy  costs 
of  pollution  control,  and  3)  Potential  for  producing 
energy  from  agricultural  wastes.  An  outstanding 
feature  is  the  large  amount  of  information  com- 
piled on  anaerobic  fermentation,  and  the  discus- 
sion of  this  technology  in  producing  energy  from 
wastes.  To  date,  few  answers  have  emerged  for 
the  engineers,  scientists,  and  policy  makers  who 
must  recommend  directions  for  the  future  of  food 
production,  energy  use  and  environmental  pollu- 
tion control -these  chapters  present  one  of  the  first 


attempts  to  answer  these  questions.  (Skogerboe- 

Colo  St) 

W77-05308 


STAGE,  DISCHARGE  AND  QUALITY 
CHANGES  IN  A  WATER  TABLE  AQUIFER  RE- 
LATED TO  URBANIZATION, 

Toledo  Univ.,  Ohio.  Dept.  of  Geology. 
B.  D.  Trexler,  Jr,  and  L.  C.  Ruedisili. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  539, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Completion  Report,  1976.  72  p,  25  fig,  9  tab,  37  ref 
2  append.  OWRT  C-3082(No.3682)(5). 

Descriptors:  'Urbanization,  Water  quality, 
Vegetation  effects,  'Ohio,  'Water  table  aquifers! 
Water  levels,  Hydrogeology,  Drains,  Water  pollu- 
tion sources,  DischargefWater),  Water  supply. 
Stage-discharge  relations. 

Identifiers:  Urbanization  effects,  Water-table 
responses,  'Toledo  area(Ohio). 

This  investigation  was  divided  into  two  major 
phases.  Phase  I  was  to  establish  a  hydrologic 
monitoring  system  and  to  collect  background  data 
on  the  hydrology  and  geology  of  the  Oak  Openings 
area.  The  second  phase  involved  the  study  of  the 
area  as  it  was  developed  into  a  'new  town'  contain- 
ing residential,  business,  and  industrial  area.  Form 
the  time-dependednt  data,  a  model  was  to 
developed  of  water-table  responses  in  the  park. 
Only  preliminary  data  were  gathered  from  1972 
through  1976  because  the  urbanization  of  the  'new 
town'  never  materialized.  The  only  urbanization 
factors  affecting  the  area  are  the  subsurface  drains 
and  drainage  ditches.  Heavy  industrial  develop- 
ment and  large  population  effects  have  not 
developed.  The  major  potential  enivronmental 
problem  in  the  Oak  Openings  area  is  the  possibility 
of  polluting  the  water-table  aquifer.  The  aquifer 
possesses  high  infiltration  and  hydraulic  conduc- 
tivity values.  Chemicals,  oils  and  domestic  sewage 
spills  or  discharges  would  rapidly  move  to  the 
water  table  and  disperse  throughout  the  aquifer. 
Such  pollution  would  eliminate  the  aquifer  as  a 
supply  of  potable  water  and  might  drastically 
disturb  the  vegetation  cover  in  areas  where  the 
water  table  reaches  the  root  zone. 
W77-05335 


THE  HIGHWAY  AS  A  SOURCE  OF  WATER 
POLLUTION:  AN  APPRAISAL  WITH  THE 
HEAVY  METAL  LEAD, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  En- 
vironmental Sciences. 
For  primary  bibliographic  entry  see  Field  5B 

W77 -05452 


4D.  Watershed  Protection 


MULTIPLE  USE  IN  SOUTHERN  APPALACHI- 
AN HARDWOODS-A  10-YEAR  CASE  HISTO- 
RY, 

Southeastern       Forest       Experiment       Station, 
Franklin,  N.C.  Coweeta  Hydrologic  Lab. 
For  primary  bibliographic  entry  see  Field  4A 
W77-05112 


REVEGETATING  COAL  MINE  SPOILS  IN  NEW 
MEXICO:  A  LABORATORY  STUDY, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  5G 

W77-05114 


HYDROLOGIC     MODEL     OF     A     WETLAND 
FOREST-DETAILS  OF  CONSTRUCTION, 

Southeastern       Forest       Experiment       Station 

Asheville,  N.C. 

C.  E.  Young,  R.  A.  Klawitter,  and  J.  E. 

Henderson. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4D— Watershed  Protection 


USDA  Forest  Research  Note  SE-166,  October 
1971.  4  p,  2  fig. 

Descriptors:  »Model  studies.  Wetlands,  Forests, 
'Hydrologic  cycle,  ♦Southeast  US. 
Identifiers:  'Wetland  forests. 

Details  of  construction  and  a  bill  of  materials  are 
presented  for  a  model  of  the  hydrologic  cycle  on  a 
wetland  forest  of  the  southeastern  coastal  plain. 
(Forest  Service) 
W77-05115 

ANALYSIS  OF  REHABILITATION  TREAT- 
MENT ALTERNATIVES  FOR  SEDIMENT  CON- 
TROL, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkley,  Calif. 

E.  L.  Nobel,  and  L.  J.  Lundeen. 

In:   Proceedings   of  a   Symposium   Forest   Land 

Uses  and  Stream  Environment,  October  19-21, 

1970,  p  86-96.  6  tab,  4  fig,  6  ref . 

Descriptors:  *Sediment  control,  Fisheries,  Rivers, 
♦Sedimentation,       Land       management,       Soils, 
Hydrology,  Water  pollution  control,  "Idaho. 
Identifiers:  *  South  Fork  Salmon  River(Ida). 

The  aquatic  environment  of  the  South  Fork  Sal- 
mon River  has  been  severely  damaged  in  recent 
years  by  excessive  rates  of  sediment  production. 
A  special  study  was  conducted  to  determine  the 
source  and  extent  of  the  damage,  and  measures 
required  to  reduce  future  sediment  production  to  a 
'tolerable'  level.  Linear  programming  was  used  as 
an  aid  to  select  from  190  possible  treatment  alter- 
natives and  minimize  treatment  costs  at  various 
levels  of  sediment  reduction.  The  desired  level  of 
sediment  could  be  reached  at  a  cost  of  $5  million. 
Debris  basis  to  trap  sediment  moving  in  the  chan- 
nel were  the  most  effective  and  economical  type 
of  treatment  while  control  of  sediment  production 
from  roads  and  timber  harvest  on  steep,  fragile 
lands  would  have  a  very  high  cost.  (Forest  Ser- 
vice) 
W77-05116 


SOIL  MOVEMENT  IN  ESTABLISHED  GULLIES 
AFTER  A  SINGLE  PRESCRIBED  BURN  IN  THE 
SOUTH  CAROLINA  PIEDMONT, 

Southeastern       Forest       Experiment       Station, 

Asheville.N.C. 

For  primary  bibliographic  entry  see  Field  4C. 

W77-05118 


EFFECT  OF  HIGH  INTENSITY  STORMS  ON 
SOIL  SLIPPAGE  ON  MOUNTAINOUS 
WATERSHEDS  IN  SOUTHERN  CALIFORNIA, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkeley,  Calif. 

R.  M.  Rice,  and  G.  T.  Foggin,  III. 

Water     Resources     Research,     Vol     7,     No     6, 

December  1971 .  p  1485-1496.  4  fig,  5  tab,  12  ref. 

Descriptors:   *Soil  erosion,  Debris,  *Brush  con- 
trol, "California,  Storms,  Watershed  management, 
Grasslands. 
Identifiers:  *Soil  slippage,  Mountain  watersheds. 

The  conversion  of  brush  areas  to  grassland  in- 
creased soil  slip  erosion  on  mountainous 
watersheds  in  southern  California  during  the  in- 
tense winter  storms  of  1969.  The  incidence  of  soil 
slippage,  site  factors  affecting  slope  stability,  and 
amount  of  debris  generated  by  slippage  were  in- 
vestigated for  sample  brush  and  grass  areas  in  the 
San  Dimas  Experimental  Forest.  Soil  slippage  oc- 
curred on  5.5%  of  the  brush  areas  and  16.7%  of  the 
grass  areas,  the  values  for  both  areas  being  about 
twice  those  measured  in  1966  for  a  less  intense 
storm  period.  The  effectiveness  of  linear  discrimi- 
nant analysis  was  below  that  of  1966.  In  all  proba- 
bility, the  thresholds  of  several  environmental  fac- 
tors are  not  linear,  and  the  1 969  storms  crossed  the 
thresholds  of  several  factors  responsible  for  more 
widespread  slippage.  (Forest  Service) 


W77-05119 

\ 

USING  REPRESENTATIVE  WATERSHEDS  TO 
MANAGE  FOREST  AND  RANGE  LANDS  FOR 
IMPROVED  WATER  YIELD, 

Forest  Service  (USDA),  Washington,  D.  C.  Div.  of 

Watershed  Management. 

E.  J.  Dortignac,  and  B.  Beattie. 

Publication  No.  66  of  the  I. ASH.  Symposium  of 

Budapest,  p.  480-488,  1965.  1  fig.,  5  ref. 

Descriptors:  'Water  yield  improvement,  'Forest 
management,  Soil  analysis,  Vegetation,  Climates, 
'Land  management,  'Watershed  management. 

The      knowledge      gained      from      experimental 
watersheds  of  the  Forest  Service  and  the  data  ac- 
cumulated   on    other    representative    watersheds 
establishes  a  broad  base  for  scientific  management 
of  forest  and  range  lands.  These  findings  make  it 
possible  to  predict  hydrologic  behavior  on  selected 
watersheds  forgiven  climatic  events,  provided  the 
watershed    is    intensively    inventoried    and    ap- 
praised.   A    reasonably    accurate    prediction    of 
results  is  essential  to  management  decisions  on 
whether  or  not  to  expend  the  energy  and  funds 
needed   to  implement  a  watershed  prescription. 
The      Forest      Service      uses      a      system      of 
'Representative      Watersheds, '50- 159      thousand 
acres  in  size  to  bridge  the  gap  between  research 
findings  and  operational  management  of  drainage 
basins  for  improving  the   timing,  quantity,  and 
quality  of  water  yield  from  the  National  Forests. 
These  watersheds  register  the  changes  in  water 
yield  occasioned  by  a  wide  variety  of  activities  in 
the  watershed.  From  this,  the  name  'Barometer 
Watersheds'  was  derived.  Described  are  the  selec- 
tion of  representative  areas;  the  techniques  for 
analysis  and  evaluation  of  soil,   vegetation,  cli- 
mate, and  hydrologic  behavior;  and,  the  use  of 
barometer    watersheds    for    the    application    of 
hydrologic   principles   and   research   findings   to 
meet  specific  watershed  management  objectives. 
Also,  the  present  status  of  a  mathematical  system 
for  evaluating  alternative  watershed  prescriptions 
as  an  aid  in  management  decisions  is  discussed. 
(Forest  Service) 
W77-05120 


SUSTAINED  FLOW  IN  SMALL  APPALAC 

WATERSHEDS  (  NDLRLAIN  BY  CAKBC 

ROCKS, 

Pennsylvania  Stale   Univ.,   University  Pari 

for  Research  on  Land  and  Water  Resource* 

For  primary  bibliographic  entry  see  Field  21 

W77-05I43 


SOIL  WATER  AVAILABILITY  IN  AN  ARIZONA 
MIXED  CONIFER  CLEARCUTTING, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Flagstaff,  Ariz. 

R.  S.  Embry. 

USDA   Forest  Service  Research  Note  RM-206, 

1971 ,  p.  1  -  4,  2  fig.,  1  tab.,  7  ref. 

Descriptors:  'Soil  moisture,  'Soil  water,  'Mixed 
forest,  'Wilting,  Clearcutting,  'Arizona,  Soil- 
water-plant  relationships. 

Only  under  grass  on  level  and  southerly  exposures 
did  soil  moisture  deficits  approach  or  exceed  the 
permanent  wilting  point.  Under  burned  and 
scalped  surfaces,  adequate  moisture  was  available 
for  the  survival  of  established  seedlings  and 
planted  stock  throughout  the  growing  season  on  all 
exposures.  (Forest  Service) 
W77-05121 


STREAMFLOW  INCREASES  AFTER  REMOV- 
ING WOODLAND-RIPARIAN  VEGETATION 
FROM  A  SOUTHERN  CALIFORNIA 

WATERSHED, 

Arizona    Univ.,    Tucson.    Dept.    of    Watershed 

Management. 

For  primary  bibliographic  entry  see  Field  4C. 

W77-05124 


A    NONLINEAR    KINEMATIC    WAVE   MODEL 
FOR  WATERSHED  SURFACE  RUNOFF, 

New   Mexico   Inst,   of   Mining  and  Technology, 

Socorro. 

For  primary  bibliographic  entry  see  Field  2E. 

W77-05140 


A    DISTRIBUTED   CONVERGING    OVEI 

FLOW    MODEL   3.    APPLICATION     M> 

RA1.  WATERSHEDS, 

New   Mexico   Inst,  of   Mining  and  Tech 

Socorro. 

For  primary  bibliographic  entry  sec  Held  21 

W77-05168 


LOW-FLOW  CHARACTERISTICS 

STREAMS  ON  THE  KITSAP  PEMNSUL 
SELECTED  ADJACENT  ISLANDS,  WA! 
TON, 

Geological      Survey,     Tacoma,      Wash. 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  2 
W77 -05273 


OREGON'S  LONG-RANGE  REQUIRE 
FOR  WATER.  GENERAL  SOIL  MAP  R 
WITH  IRRIGABLE  AREAS,  JOHN 
DRAINAGE  BASIN. 

Oregon  Agricultural  Experiment  Station, 

lis. 

For  primary  bibliographic  entry  see  Field  2 

W77-05285 


OREGON'S  LONG-RANGE  REQUIRE 
FOR  WATER.  GENERAL  SOIL  MAP  F 
WITH  IRRIGABLE  AREAS,  DES< 
DRAINAGE  BASIN. 

Oregon  Agricultural  Experiment  Station, 

lis. 

For  primary  bibliographic  entry  see  Field  J 

W77-05286 


SPECIAL  WATERSHED  PROJECTS. 

SEDA  Council  of  Governments,  Lewisbui 
Available  from  the  National  Technical 
tion  Service,  Springfield,  VA  22161  as  PB 
Price  codes:  A05  in  paper  copy,  A01  in  mi 
Prepared  for  the  U.S.  Department  of  Hot 
Urban  Development  and  the  Appalacl 
gional  Commission,  August  1975.  Report 
p,  11  tab,  9  fig. 

Descriptors:  'Watershed  management, 
runoff  relationships,  'Water  con* 
'Runoff  forecasting,  'Pennsylvania,  S 
noff,  Hydrologic  data,  Zoning,  Land  us< 
runoff.  Slopes,  Flood  plains,  Land  man: 
Land  reclamation,  Runoff  coefficients,  F 
tion,  Strip  mines,  Fish  conservation. 
Identifiers:  'Pine  Run  Watershed(PA),  *S 
Creek  Watershed(PA),  Lycoming  Cou 
Northumberland  County(PA),  Floo< 
management. 

The  Pine  Run  watershed  in  Lycoming  Coi 
and  the  Shamokin  Creek  watershed  in  f 
berland  County,  PA,  are  studied.  The 
ment  impact  of  steep  and  poorly  drainei 
stormwater  runoff  is  studied  at  Pine  Rui 
data  which  relate  volume  to  land  use,  s 
soil  type  were  collected.  Runoff  volume: 
ing  variable  land  uses,  were  calculated.  T 
lations  aided  the  selection  of  a  desirable 
ment  pattern,  to  be  implemented  via  zoi 
anances.  The  first  Shamokin  study  was 
stration  project  to  find  ways  of  reducing 
and  rapid  runoff  using  conservation  tt 
and  materials  that  are  widely  available  ai 
applied  at  a  level  of  expertise  existing  i 
planning  agencies  or  watershed  organizat 
research  method  involved:  (1)  descr 
general   watershed   characteristics;   (2) 
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ii  identification  survey;  (3)  examination  of 
I  water  conservation  plans,  recent  soil  sur- 
nd  other  sources  to  identify  existing  con- 
>n  practices  in  the  area:  (4)  estimation  of 
.anient  conservation  needs;  (5)  analysis  of 
ormation  to  determine  courses  of  action, 
ive  action  recommendations  focused  on 
>lain  management,  acid  mine  drainage, 
ation,  land  reclamation,  debris  basins, 
vees,  dry  dams,  and  trout  stream  preserva- 
special  hydrologic  study  of  the  upper 
;in  concluded  that  the  relatively  low  peak 
5es  and  runoff  coefficients  resulted  from 
y  closed  basins,  exposed  granular  material 
rip  mining,  and  shafts  into  underground 
Nessa-NC) 
292 


IN'S  LONG-RANGE  REQUIREMENTS 
ATER.  GENERAL  SOIL  MAP  REPORT 
RRIGABLE  AREAS.  HOOD  DRAINAGE 

Agricultural  Experiment  Station,  Corval- 

lary  bibliographic  entry  see  Field  2G 
!98 


N'S  LONG-RANGE  REQUIREMENTS 
ATER.  GENERAL  SOIL  MAP  REPORT 
IRRIGABLE  AREAS,  WILLAMETTE 
kGE  BASIN, 

Agricultural  Experiment  Station,  Corval- 

lary  bibliographic  entry  see  Field  2G 
:99 


IBUTION  OF  SUBSURFACE  FLOW 
THE  UPPER  SLOPES  OF  FORESTED 
SHEDS  TO  CHANNEL  FLOW, 

Service  (USDA),  Oxford,  Miss.  Southern 

xperiment  Station. 

ary  bibliographic  entry  see  Field  2G. 

36 


ATING    EVAPORATION    FROM    NA- 
IASSLAND  WATERSHEDS, 

iral  Research  Service,  Temple,  Tex. 
ary  bibliographic  entry  see  Field  2D 
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E  OF  BLUE-GREEN  ALGAL  VIRUSES 
ICATORS  OF  THE  EFFICIENCY  OF 
TREATMENT  IN  ELIMINATION  OF 
ENTERIC  VIRUSES, 

!   Univ.,    Newark.    Dept.    of    Biological 

try  bibliographic  entry  see  Field  5F. 


IN  ATOMIC  ABSORPTION  ANALYSIS 
rALS  IN  SURFACTANT  SOLUTIONS, 

Univ.,  Rolla.  Dept.  of  Chemistry, 
able. 

from  the  National  Technical  Informa- 
ce,  Springfield,  VA  22161  as  PB-264  184, 
2S:  A02  in  paper  copy,  A01  in  microfiche! 

water  Resources  Research  Center 
mpletion  Report,  September  30,  1976  17 
4  ref.  OWRT  A-090-MOU).  14-34-0001- 


ra:    ^  Aqueous        solutions,        Metals, 
Surfactants,    *Copper,    'Pollutant 
•ion        "Instrumentation,        Bromides, 
'techniques,  'Spectrophotometry. 


Identifiers:        Cationic       surfactants(Bromides), 
•Atomic  absorption  spectrophotometry. 

Aqueous  solutions  in  the  pH  range  2  to  4.5  contain- 
ing 3  ug/ml  of  copper  with  varying  concentrations 
of  the  anionic  surfactant  sodium  dodecyl  sulfate 
(SDS)  were  analyzed  for  copper.  At  pH  2  tghe  ca- 
tionic surfactants  dodecyl  pyridinium  bromide 
(DPB)  and  tetradecylpyridinium  bromide  (TPB) 
were  also  used.  Enhancement  of  instrument 
response  was  observed  with  SDS  at  pH  values  of 
2,  3  and  3.4,  but  a  depression  of  instrument 
response  was  observed  at  pH  4.5.  Much  less  signal 
enhancement  was  observed  at  pH  2  with  DPB  than 
with  SDS  and  no  significant  enhancement  was  ob- 
served with  TPB  at  this  pH.  The  same  type  of 
enhancement  of  instrument  response  is  observed 
for  magnesium  and  cadmium,  and  has  already 
been  reported  for  nickel  at  pH  2  with  SDS  as  the 
surfactant.  Thus,  the  signal  enhancement  seems  to 
be  rather  general  for  divalent  metals  at  low  pH 
with  this  particular  surfactant  which  is  quite 
similar  to  the  surfactant  in  many  commercial  de- 
tergents. Viscosity  and  density  changes  observed 
for  such  solutions  are  far  too  small  to  cause  the  ef- 
fects observed.  Surface  tension  does  not  appear  to 
be  a  major  factor  in  producing  the  enhancement  or 
depression  of  signal.  It  is  doubtful  if  such  errors 
would  be  significant  in  routine  analyses  unless  the 
samples  were  at  rather  low  pH 
W77-05110 


AEROSOL    IN    THE    GATE    AREA    AND    ITS 
RADIATIVE  PROPERTIES, 

Leningrad    State    Univ.    (USSR).    Dept.    of    At- 
mospheric Physics. 

For  primary  bibliographic  entry  see  Field  2K 
W77-05131 


ATMOSPHERIC  DISPERSION  CHARAC- 
TERISTICS IN  THE  LOUISIANA  COASTAL 
ZONE, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

S.A.Hsu. 

Sea     Grant     Publication     No.     LSU-T-76-01  l(t), 

November  1976.  30  p,  14  fig,  30  ref. 

Descriptors:  'Louisiana,  Water  pollution  sources, 
Pollutants,  Land  breezes,  Sea  breezes, 
♦Dispersion,  Gulf  of  Mexico,  'Path  of  pollutants! 
Coasts,  Pollutant  identification. 
Identifiers:  Coastal  zone,  'Atmospheric  disper- 
sion, Nearshore  pollution.  Atmospheric  motion, 
Internal  boundary  layer,  Coastal  zone  manage- 
ment. 

Atmospheric  dispersion  characteristics  in  the 
coastal  zone  are  unique  in  that  physical  processes 
of  air,  sea,  and  land  combine  at  the  shoreline  to 
create  motions  on  many  scales  which  differ  in  im- 
portant respects  from  processes  over  land  or  over 
water.  Some  of  these  differences  in  coastal  Loui- 
siana are  reviewed.  Synoptic-scale  characteristics 
indicate  that  the  coastal  zone  is  superior  to  areas 
farther  inland  for  dispersing  pollutants.  However, 
mesoscale  and  microscale  studies  reveal  that  diur- 
nal circulation  of  land-breeze  and  sea-breeze 
systems  and  the  development  of  an  internal  boun- 
dary layer  because  of  aerodynamic  roughness 
changes  across  the  shoreline  may  actually  increase 
pollution  concentration  in  the  nearshore  region. 
Specific  studies  on  these  scales  of  atmospheric 
motion  in  relation  to  the  optimum  siting  for  indus- 
trial plants  are  outlined  and  recommended 
(NOAA) 
W77-05I32 


BORON  IN  COASTAL  NORTH  FLORIDA  RAIN- 
FALL, 

North    Carolina    Univ.    at    Chapel    Hill.    Marine 

Sciences  Program;  and  North  Carolina  Univ.  at 

Chapel  Hill.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2K 

W77-05152 


REMARKS  ON  THE  SHORT  TERM  VARIA- 
BILITY OF  THE  PARAMETERS  RELATING  TO 
THE  NUTRIENT  AND  OXYGEN  BALANCE 
DURING  THE  SYNOPTIC  INVESTIGATION  OF 
SHALLOW  INLETS  DURING  1972,  (IN  GER- 
MAN), 

Rostock  Univ.  (East  Germany).  Dept.  of  Marine 
and  Fishery  Biology. 

G.  Schlungbaum,  D.  Ventz,  U.  Schultze,  and  S 
Stolle. 

Wiss  Z  Univ  Rostock  Math-Naturwiss  Reihe 
22(10),  p  1085-1094,  1973. 

Descriptors:    'Variability,    'Nutrients,   'Oxygen, 
Phosphorus,   Phosphates,   Nitrogen,   Coasts,   In- 
lets(Waterways),  Climates,  Measurement. 
Identifiers:  'East  Germany,  Orthophosphates. 

Comprehensive  measurements  of  the  variability  of 
nutrient  and  02  balance  were  taken  at  4  stations. 
The  following  parameters  were  investigated:  total 
P,  dissolved  o-phosphate,  organic  phosphate,  total 
N,  NH4-N,  N02-N,  N03-N,  total  inorganic  N,  or- 
gaic  N  and  02  saturation  index.  Selected  examples 
are  used  to  discuss  the  dependence  of  the  data  on 
the  hydrographic  and  meterological  situations  and 
on  time.  The  complexity  of  the  composition  and 
variability  of  the  parameters  in  coastal  waters 
(East  Germany)  for  the  material  balance  are 
described. -Copyright  1976,  Biological  Abstracts, 
Inc. 
W77-05159 


NITROGEN  CONTENT  AND  ACIDITY  OF  RAIN 
ON  THE  GEORGIA  COAST, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

E.  B.  Haines. 

Water  Resources  Bulletin,  Vol.  12,  No.  6,  p  1223- 

1231,  December  1976.  3  fig,  1  tab,   17  ref    NSF 

DES-75-20842. 

Descriptors:  'Chemistry  of  precipitation, 
'Nitrogen,  'Acidity,  'Rainfall,  'Georgia, 
Hydrogen  ion  concentration,  Nitrates,  Nitrites, 
Acids,  Water  chemistry,  Precipita- 

tion(Atmospheric),  Chemical  analysis,  Sampling, 
Analytical  techniques.  Meteorology,  Chemistry, 
Pollutant  identification. 

Identifiers:  'Rainwater  nitrogen  content,  'Acid 
precipitation. 

Since  nitrogen  is  a  nutrient  frequently  in  short 
supply  in  coastal  ecosystems,  an  estimate  of  the 
nitrogen  input  via  rain  was  made  for  the  Georgia 
coast.   Water  samples   collected   in   34   separate 
storms  during  a  12  month  period  were  analyzed  for 
concentrations  of  ammonia,  nitrate  plus  nitrite, 
and  dissolved  organic  nitrogen  (DON).  The  range 
and    average    concentration    in    micromoles    of 
nitrogen  per  liter  were  0.0  to   137  (6.3)  for  am- 
monia, 1.0  to  21  (7.9)  for  nitrate  plus  nitrite,  and 
0.0  to  13.6  (4.0)  for  DON.  DON,  not  usually  mea- 
sured in  rain,  comprised  up  to  62%  of  the  total 
nitrogen  content.  The  annual  amount  of  nitrogen 
contributed  by  rain  to  the  coast  was  about  0.3  g 
N/sq  m.  This  value  is  a  small  fraction  of  the  calcu- 
lated   nitrogen    requirements    of   coastal    plants. 
More  than  half  the  rain  samples  had  pH  values  less 
than  the  C02  equilibrium  pH  of  5.6.  Values  as  low 
as  4.2  were  in  the  range  of  pH  values  reported  for 
acid   rain   in   Europe  and   the  northeastern   U.S. 
Total    titratable    acidity    was    measured    for    12 
summer  rainwater  samples.  The  results  for  7  in- 
dividual storms   showed  a  highly  linear  relation 
between    hydrogen   ion   concentration   and   total 
acidity.  However,  the  slope  of  the  regression  line 
indicated  that  increases  in  acidity  were  not  a  result 
of  addition  of  strong  acid  alone.  (Sims-ISWS) 
W77-05163 


MEASUREMENT  AND  FORMS  OF  NITROGEN 
AND  PHOSPHOROUS, 

Federal  Water  Quality  Administration,  Cincinnati, 
Ohio.  Advanced  Waste  Treatment  Research  Lab 
E.  F.  Barth. 


41 


Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A— Identification  Of  Pollutants 


Nitrogen  Removal  from  Wastewater,  Advanced 
Waste  Treatment  Seminar,  Session  I  October  28- 
29  1970  San  Francisco,  California.  May,  1970,  p 
1-16.  4  fig,  6  tab,  2  ref .  FWQA  17010-05/70. 

Descriptors:  *Waste  water  treatment,  'Pollutant 
identification,  'Analytical  techniques, 

♦Measurement,  Nitrogen,  Nitrates,  Nitrites, 
Phosphorus,  Phosphorus  compounds. 

Nitrogen  and  phosphorus  chemistry  is  discussed 
from  a  treatment  standpoint.  Nitrogen  and 
phosphorus  are  in  the  same  chemical  family. 
Although  their  chemical  reactions  are  similar,  the 
resulting  compounds  vary  significantly.  A  total 
phosphorus  assay  should  be  used  to  judge  actual 
operating  efficiency.  This  approach  is  necessary 
because  many  forms  of  phosphorus  are  found  in 
waste  waters  and  sludges.  The  most  logical  way  to 
report  results  of  phosphorus  analyses  is  as  elemen- 
tal phosphorus.  Nitrogen  also  occurs  in  waste 
waters  in  many  forms,  but  the  analytical 
procedures  for  nitrogen  are  specific  for  each  form. 
The  whole  nitrogen  series  must  be  determined  to 
get  reliable  data.  Since  the  actual  toxicant  is 
nitrite,  the  Drinking  Water  Standards  should  be 
based  on  nitrite  plus  nitrate  rather  than  only  on 
nitrate  nitrogen.  Operators  of  automated  analytical 
instruments  should  be  sufficiently  well  informed 
to  understand  the  limitations  of  the  instruments. 
(See  also  W72-04085)  (Snyder-FIRL) 
W77-05169 


FATE  2,4,5-T  CONTAMINANT,  2,3,7,8- 
TETRACHLORODIBENZO-P-DIOXIN  (TCDD) 
IN  AQUATIC  ENVIRONMENTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Entomology. 
F.  Matsumura. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  187, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Wisconsin  Water  Resources  Center,  Madison, 
Technical  Report,  WIS  WRC  77-01,  1977.  22  p,  3 
fig,  8  tab,  9  ref.  OWRT  A-058-WIS(l),  14-31-000- 
4050.  14-31-000-5050. 

Descriptors:  'Pesticide  residues,  'Pollutant 
identification,  Pollutants,  Water  pollution  sources, 
'Plant  growth  regulators,  Analytical  techniques, 
'Chromatography,  'Lake  sediments.  Lakes, 
'Herbicides,  Organic  compounds,  Organic  acids, 
'Path  of  pollutants. 
Identifiers:  'Lake  water. 

There  has  been  recent  concern  about  the  use  of  the 
herbicide  2,4,5-T  (2,4,5-Trichloro-phenoxyacetic 
acid)  because  of  the  presence  of  small  amounts  of 
its  contaminant,  TCDD  (2,3,7,8- 

tetrachlorodibenzo-p-dioxin).  TCDD  is  an  ex- 
tremely toxic  compound  and  is  also  teratogenic  at 
very  low  levels  (microgram/kilogram).  It  is  about  a 
thousand  times  more  toxic  to  rats  than  parathion 
and  100,000  times  more  toxic  than  DDT.  This 
study  describes  the  fate  of  TCDD  in  lake  water 
and  sediment  by  studying  its  microbial  degrada- 
tion, evaporation  and  adsorption  to  sediment. 
Under  the  experimental  conditions  described  in 
the  study,  the  following  conclusions  can  be  drawn: 
(1)  TCDD  is  mostly  bound  with  the  lake  sediment 
where  it  is  stable  and  not  very  available  for 
microbial  degradation;  (2)  the  binding  of  TCDD  to 
unknown  factors  makes  it  difficult  to  recognize 
metabolic  products;  (3)  the  metabolism  of  TCDD 
that  occurs  in  the  aqueous  phase  is  genuine,  as 
judged  by  the  freeze-drying  technique,  although 
the  extent  of  metabolism  is  very  small;  (4)  the 
metabolites  are  degraded  faster  than  TCDD  since 
metabolite  production  decreased  with  time,  in- 
dicating an  apparent  case  of  intermediary  metabol- 
ism, there  is  an  optimum  time  for  TCDD  degrada- 
tion (probably  about  one  month)  where  the  availa- 
ble TCDD  is  degraded,  leaving  the  non-available 
TCDD  in  the  sediment;  (5)  the  conditions  that 
favored  the  very  limited  degradation  of  TCDD 
were  the  presence  of  sediment,  microbial  activities 
and/or  organic  matter  in  the  aqueous  phase;  (6) 
water-mediated  evaporation  of  TCDD  apparently 
occurred   (Diamantis- Wisconsin) 


W77-05170 

EVALUATION  OF  METALS  IN  WASTEWATER 
SLUDGE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
R.  C.  Stover,  L.  E.  Sommers,  and  D.  J.  Silviera. 
Journal  Water  Pollution  Control  Federation,  Vol. 
48   No.  9,  p  2165-2175,  September,  1976.  9  tab,  17 
ref.  OWRT  B-066-INDO). 

Descriptors:  'Municipal  wastes,  'Sludge,  'Heavy 
metals,  Chemical  properties,  Physical  properties. 
•Lead,  'Copper,  'Zinc,  'Cadmium,  'Nickel, 
Soils,  Soil  amendments,  Sorption,  Separation 
techniques,  Plant  growth.  Ion  exchange.  Chemical 
precipitation,  Chelation,  Chemical  reactions. 
Identifiers:  Extraction  procedures. 

Sequential  extractions  of  lead,  copper,  zinc,  cad- 
mium, and  nickel  from  12  samples  of  sludges  ob- 
tained from  municipal  waste  water  treatment 
plants  revealed  that  sludges  contain  a  wide  variety 
of  sites  capable  of  metal  retention.  Retention 
mechanisms  include  ion  exchange,  sorption, 
chelation,  and  precipitation.  Metal  retention  ap- 
peared to  be  highly  variable,  depending  on  the 
chemical  properties  of  the  sludge  and  on  the  na- 
ture of  the  metal  in  question.  Because  the 
predominant  forms  of  the  above  metals  are  not  the 
same  in  each  sludge,  it  is  expected  that  each  metal 
will  respond  differently  after  incorporation  into 
soil  systems.  Even  though  the  exact  forms  of 
metals  in  sludge  are  not  apparent,  sequential  ex- 
traction results  obtained  for  sorbed  and  exchange- 
able fractions  of  the  metals  may  indicate  which 
metals  can  be  most  readily  used  by  plants  growing 
in  soils  treated  with  waste  water  sludge.  (Kreager- 
FIRL) 
W77-05197 


DETERMINATION   OF  TOTAL   MERCURY   IN 
SOILS  AND  SEDIMENTS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
M.  Floyd,  and  L.  E.  Sommers. 
Journal  of  Environmental  Quality,  Vol.  4,  No.  3, 
1975.  p  323-325,  3  tab,  9  ref.  OWRT  A-023-IND(2). 

Descriptors:  'Mercury,  Soils,  'Sediments,  Pollu- 
tion!, Soil  tests,  'Soil  chemistry,  'Soil  analysis, 
'Pollutant  identification. 
Identifiers:  'Atomic  absorption  analysis. 

A  simple  one-step  digestion  prodcedure  was  evalu- 
ated for  extracting  total  mercury  from  soils  and 
sediments.  The  procedure  evaluated  involves 
digesting  soil  or  sediment  samples  with  concen- 
trated HN03  and  4N  K2Cr207  (2:1,  vol/vol)  for  4 
hours  at  55C  and  analyzing  mercury  in  the  extract 
by  flameless  atomic  absorption.  Recovery  of  total 
mercury  from  diverse  samples  was  comparable  to 
or  exceeded  that  obtained  by  four  alternative  total 
mercury  procedures.  Essentially  quantitative 
recovery  of  mercury  was  obtained  when  samples 
were  amended  with  mercuric  chloride,  methylmer- 
curic  chloride,  phenylmercuric  acetate,  and  mer- 
curic sulfide.  The  procedure  developed  was 
precise  with  coefficients  of  variation  ranging  from 
1  to  3%.  Parameters  affecting  the  quantitative  ex- 
traction of  total  mercury  were  studied. 
(Skogerboe-Colo  St) 
W77-05201 


A  WATER  QUALITY  DATA  REPORT  OF  THE 
COORDINATED  MONITORING  PROGRAM. 
METHODS  AND  DATA  FOR  1974. 

California  State  Resources  Agency,  Sacramento. 

Dept.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05208 


AQUATIC  ALGAE  AS  A  DIFFUSE  SOURCE  OF 
BACTERIAL  CONTAMINATION  IN  NATURAL 
WATERS, 

Montana  State  Univ.,  Bozeman.  Dept.  of 
Microbiology. 


Gordon  A  McFeters,  Sidney  A  Stuart,  Ann 
Camper,  and  Susan  B  Olson 
Available  from  the   National    lect 
tion  Service,  Springfield,  VA  22161  as  PB-2 
Price  codes:  A02  in  paper  copy,  A01  in  mkt 
Montana     University     Joint     Water     Res 
Research  Center,  Bozeman,  Rese;; 
83,  December  1976.  13  p,  4  fig,  17 
092-MONTO).  14-34-0001-6027. 

Descriptors:    'Aquatic   algae,   'Bacteria, 
quality.  Natural  streams,  Ind 

'Bioindicators,  'Chlorella,  CoUforms,  *P. 
identification. 

Surprisingly  high  numbers  of  indicator  I 
were  consistently  found  in  a  pristine  alpin* 
during  mid  and  late  summer  months  Thil 
rence  coincided  with  the  development  of 
community  on  the  rocks  within  this  strea 
dies  using  the  predominant  alga  from  this  i 
nity  (Chlorella)  and  various  coliforms  sugf 
these  indicator  bacteria  may  proliferate 
stream  by  using  extracellular  algal  produc 
finding  suggests  a  situation  where  fee 
tamination  might  falsely  be  assumed  to 
respective  of  humans  or  animals  near  the 
(Stuart-Montana  State) 
W77-05211 


THE  USE  OF  OXYGEN  DEFICIT  ME 
MENTS  AS  AN  INDEX  OF  ELTROPHK 
IN  TEMPERATE  DIMICTIC  LAKES, 

For  primary  bibliographic  entry  see  Field  '. 
W77-05222 

ALLOWANCE  FOR  THE  VARIABILI 
DISCHARGES  IN  COMPUTATIONS  ( 
DILUTION  OF  WASTE  WATERS  IN  RI\ 

For  primary  bibliographic  entry  see  Field ! 
W77-05234 

USING  LINEAR  PROGRAMMING  TO 
OIL  POLLUTION  DETECTION  SCHEDI 

Naval  Underwater  Systems  Center,  Nev 

For  primary  bibliographic  entry  see  Field 
W77-05250 

MAJOR  CARBON  14  ANOMALY  IN 
GIONAL  CARBONATE  AQUIFER.  P< 
EVIDENCE  FOR  MEGASCALE  CHAN! 
SOUTH  CENTRAL  GREAT  BASIN, 

Geological  Survey,  Reston,  Va.  Water  R 

Div. 

For  primary  bibliographic  entry  see  Field 

W77-05261 

GUIDELINES  FOR  COLLECTION  AN 
ANALYSIS  OF  GROUND-WATER  S 
FOR  SELECTED  UNSTABLE  CONSTIT 

Geological  Survey,  Austin,  Tex.  Water  I 

Div. 

For  primary  bibliographic  entry  see  Field 

W77-05262 

WATER  RESOURCES  DATA  FOR  C 
NIA,  WATER  YEAR  1975  -VOL! 
NORTHERN  CENTRAL  VALLEY  BAS 
THE  GREAT  BASIN  FROM  HONE 
BASIN  TO  OREGON  STATE  LINE, 
Geological  Survey,  Menlo  Park,  Calif. 
For  primary  bibliographic  entry  see  Field 
W77-05263 

WATER   RESOURCES   DATA   FOR  C 

NIA,       WATER       YEAR       1975-VOL 

SOUTHERN  CENTRAL  VALLEY  BAS 

THE   GREAT  BASIN   FROM  WALKE 

TO  TRUCKEE  RIVER, 

Geological  Survey,  Menlo  Park.  Water! 

Div. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants— Group  5A 


nary  bibliographic  entry  see  Field  7C 
264 


JD-WATER      DATA      FOR      LEFLORE 
"Y,  MISSISSIPPI, 

cal      Survey,      Jackson,      Miss.      Water 

:es  Div. 

nary  bibliographic  entry  see  Field  7C. 
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ID-WATER    DATA    FOR    HUMPHREYS 
Y,  MISSISSIPPI, 

cal      Survey,      Jackson,      Miss.      Water 

esDiv. 

lary  bibliographic  entry  see  Field  7C 

!66 


D-WATER     DATA     FOR     ISSAQUENA 
Y,  MISSISSIPPI, 

:al     Survey,      Jackson,      Miss.      Water 

esDiv. 

lary  bibliographic  entry  see  Field  7C 

:67 


D-WATER      DATA      FOR      QUITMAN 
Y,  MISSISSIPPI, 

:al     Survey,      Jackson,      Miss.      Water 

esDiv. 

lary  bibliographic  entry  see  Field  7C 

68 


D-WATER     DATA     FOR     COAHOMA 
If,  MISSISSIPPI, 

al      Survey,      Jackson,      Miss.      Water 

:sDiv. 

ary  bibliographic  entry  see  Field  7C 

69 


D-WATER  DATA  FOR  TATE  COUNTY 
IPPI, 

al     Survey,      Jackson,      Miss.      Water 

ssDiv. 

ary  bibliographic  entry  see  Field  7C 

70 


J-WATER  DATA  FOR  TUNICA  COUN- 
S1SSIPPI, 

al     Survey,      Jackson,      Miss.      Water 

:s  Div. 

ary  bibliographic  entry  see  Field  7C. 


OW  CHARACTERISTICS  OF 

IS  IN  THE  INNER  COASTAL  PLAIN  OF 
CAROLINA, 

il     Survey,     Columbia,      S.C.      Water 

sDiv. 

iry  bibliographic  entry  see  Field  2E. 


k'-OFWATER    DATA,    PALM    BEACH 
,  FLORIDA  1970-1975, 

il     Survey,     Tallahassee,     Fla.     Water 

s  Div. 

ler.and  A.  C.  Lietz. 

report  76-784,  1976.  100  p,  3  fig,  12  tab,  1 


?r-   *Water    quality,    'Water    pollution 
'Chemical   analysis,    'Surface    waters, 
rater,  'Florida,  Sampling,  Chemical  pro- 
lysical  properties,  Water  analysis. 
K  Palm  Beach  County(Fla). 

:  most  pressing  problems  of  Palm  Beach 
londa,  is  the  present  and  potential  con- 
i  of  the  surface  and  ground-water 
'he  canals  which  dissect  the  urban  and 
il  areas  are  convenient  receptacles  for 


storm-water  runoff,  sewage  effluent,  and  agricul- 
tural wastes.  Contaminants  in  the  canals  may  enter 
the  shallow  aquifer  as  the  canal  water  infiltrates 
The  quality  of  water  in  the  shallow  aquifer  is 
further  influenced  by  constituents  in  infiltrating 
rainwater,  septic  tank  effluent,  and  many  other 
sources  of  contamination.  The  County  Health  De- 
partment has  stated  that  many  of  the  canals  and 
lakes,  including  Lake  Worth,  an  estuary,  have 
reached  levels  of  contamination  rendering  them 
unfit  for  recreation  (Land  and  others,  1972).  The 
purpose  of  this  report  is  to:  (1)  Compile  the  basic 
water-quality  data  collected  during  1970-75  as  a 
part  of  the  monitoring  program.  (2)  Make  these 
data  available  in  a  usable  form  to  assist  in  urban 
and  regional  planning  of  the  county's  water 
resources.  The  water-quality  programs  include  36 
surface-water  stations  on  canals  and  lakes  and  136 
ground-water  stations  which  have  been  regularly 
sampled.  Both  urban  and  agricultural  areas  are  in- 

?!oleo  '"  the  samP,ing  Programs.  (Woodard- 
USGS) 

W77-05279 


LAKES    OF    OREGON:    VOLUME    4 
CLACKAMAS  COUNTY, 

Geological      Survey,      Portland,      Oreg.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2H 

W77-05283 


GROUND-WATER  POLLUTION  PROBLEMS  IN 
THE  NORTHWESTERN  UNITED  STATES, 

Geraghty  and  Miller,  Inc.,  Port  Washington, 'n.Y. 
For  primary  bibliographic  entry  see  Field  5B 
W77-05307 


THE  CHARACTERIZATION  OF  PHOSPHORUS 
EXCRETION  PRODUCTS  OF  A  NATURAL 
POPULATION  OF  LIMNETIC  ZOOPLANKTON, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5C 
W77-05313 


ALGAL    COMPETITION     IN     AN    EPILITHIC 
RIVER  FLORA, 

Connecticut     Univ.,     Storrs.     Inst,     of     Water 

Resources. 

For  primary  bibliographic  entry  see  Field  5C 

W77-05314 


DEVELOPMENT  OF  MATHEMATICAL 

MODELS  FOR  THE  WATER  QUALITY 
MANAGEMENT  OF  THE  PEARL  RIVER 
JACKSON,  MISSISSIPPI, 

Purdue  Univ.,  Lafayette,  Ind. 

For  primary  bibliographic  entry  see  Field  5D 

W77-05327 


ENGINEERING,  SANITARY  AND  MUNICIPAL 
MODELING,  IDENTIFICATION  AND  CON- 
TROL OF  A  DYNAMIC  AND  STOCHASTIC 
CHEMICAL  BIOLOGICAL  PROCESS, 

Wisconsin  Univ. -Madison. 

For  primary  bibliographic  entry  see  Field  5D 

W77-05330 


ACTIVATED  CARBON  ADSORPTION  IN  MU- 
NICIPAL WASTE  WATER  TREATMENT  AND 
REUSE  SYSTEMS, 

Washington  Univ.,  Seattle. 

For  primary  bibliographic  entry  see  Field  5D 

W77-05332 


GROUND-WATER        CHEMICAL        QUALITY 
MANAGEMENT  BY  ARTIFICIAL  RECHARGE, 

Agricultural    Research    Service,    Fresno,    Calif. 

Western  Region. 

H.  I.  Nightingale,  and  W.  C.  Bianchi. 


Ground  Water,  Vol.  15,  No.  1,  p  15-21,  January- 
February  1977.  6  fig,  5  tab,  17  ref. 

Descriptors:  'Groundwater  recharge,  'Artificial 
recharge,  'Water  quality,  'California,  Monitoring, 
Recharge  ponds,  Pit  recharge,  Groundwater, 
Groundwater  movement,  Chemicals,  Nitrates! 
Salinity,  Salts,  Conductivity,  Specific  conductivi- 
ty, Wells,  Water  wells,  Sampling. 
Identifiers:  'Fresno(Calif),  'Leaky  Acres 
Recharge  Facility(Calif). 

The  effectiveness  of  basin  groundwater  recharge 
at  the  Leaky  Acres  Recharge  Facility  in  Fresno, 
California,  for  improving  the  regional  groundwater 
quality  was  studied  as  65,815,000  cu  m  of  high 
quality  surface  water  was  recharged  from  1971 
through  1975.  Observation  wells  at  the  facility 
showed  some  variability  in  chemical  parameters 
associated  with  each  recharge  period.  The  long- 
term  decreased  in  salinity  could  be  described  by  a 
power  law  decay  curve  fitted  by  regression  analy- 
sis. Without  a  special  network  of  observations 
wells  outside  the  facility,  scientific  evaluation  of 
the  enclave  of  recharged  water  is  not  possible.  A 
practical  evaluation  of  water  quality  changes  is 
possible  from  producing  water  wells  around  the 
facility.  However,  the  pumping  well  discharge 
time  variations,  well  depth,  aquifer  sequence,  and 
prior  use  of  surrounding  land  must  be  considered, 
since  all  of  these  factors  affect  the  pumped-water 
quality  and  its  seasonal  variability.  Recharge  at 
Leaky  Acres  had  noticeably  decreased  the  ground- 
water salnity  for  a  distance  of  up  to  1.6  km  in  the 
direction  of  the  regional  groundwater  movement 
(Sims-ISWS) 
W77-05364 


FIELD  DETECTION  AND  DAMAGE  ASSESS- 
MENT MANUAL  FOR  OIL  AND  HAZARDOUS 
MATERIAL  SPILLS. 

Environmental  Protection  Agency,  Washington, 
D.C.  Div.  of  Oil  and  Hazardous  Materials. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-245  789, 
Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche 
June  1972.  457  p.  68-01-01 13. 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Water 
pollution,  Resources  development,  'Pollutant 
identification,  'Coasts,  Hazards. 
Identifiers:  'Outer  Continental  Shelf,  'Hazardous 
materials,  Manuals,  Environmental  protection, 
Field  handbooks. 

This  manual  is  primarily  for  use  by  Federal  and 
State  officials  with  on-site  responsibility  for  field 
investigation   of   damage   after  a   spill   of  oil  or 
hazardous  polluting  substances.  It  is  directed  to  all 
members  of  the  damage  assessment  team,  and 
especially  to  the  team  leader.  Damage  assessment, 
with  the  notable  exception  of  fish  kills,  has  not 
previously  been  treated  as  a  systematic  subject. 
Federal  and  other  standard  reference  works,  such 
as  those  quoted  here,  provide  for  the  training  and 
guidance  of  field  investigators  of  water  pollution, 
but  there  is  nothing  about  sudden  unpredictable 
spills,  except  in  detailed  reports  of  individual  in- 
cidents. The  manual  consists  of  seven  chapters 
which  deal  with  methods  and  procedures,  and  an 
appendix    which    is   a   compendium    of   data   on 
hazardous  materials.  The  chapters  are:  Survey  - 
Step-by-step  instructions  on  what  to  do,  from  time 
of  arrival  until  a  full  damage  assessment  plan  is  in 
operation;  Chemical  and  physical  equipment  and 
techniques  for  detection  and  identification;  Sam- 
pling, Biological  damage  assessment:  Equipment 
and  techniques;  Damage  assessment  procedures  - 
a  systematic  approach  to  the  application  of  field 
investigations  to  damage  assessment;  Statistics  - 
comment  and  guidelines  on  the  use  of  statistics  in 
the  field,  and  the  requirements  for  a  damage  as- 
sessment report;  and  Reporting  and  Legal  require- 
ments  -   a   checklist  of   rules   for  meeting   legal 
requirements,  and  of  details  to  be  included  in  a 
damage  report.  (Sinha-OEIS) 
W77 -05374 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5 A— Identification  Of  Pollutants 


AQUEOUS  SOLUBILITIES  OF  WEATHERED 
NORTHERN  CRUDE  OILS, 

Toronto  Univ.  (Ontario).  Dcpl.  of  Chemical  En- 
gineering and   Applied  Chemistry;   and    loronto 
Univ.  (Ontario).  Inst,  for  Environmental  Studies 
and  Engineering. 
D.  Mackay,  and  W.  Y.  Shiu. 

Bulletin  of  Environmental  Contamination,  Vol  15, 
No  1 ,  p  101-109,  1976.  3  fig,  3  tab,  9  ref. 

Descriptors:  "Oil  spills,  'Aquatic  life, 
♦Weathering,  'Pollutant  identification,  Water  pol- 
lution, 'Resources  development,  'Baseline  stu- 
dies, 'Environmental  effects,  Toxicity,  Diffusion. 
Identifiers:  'Outer  Continental  Shelf,  Aromatic 
hydrocarbons,  Crude  oils,  Benzene,  Toluene. 

It  is  suggested  that  gas  stripping  is  the  best  method 
of  determining  the  aqueous  solubility  of  the  lighter 
components   of   crude   oils.   These   components, 
especially   benzene   and   toluene,   constitute   the 
bulk  of  the  dissolved  material.  As  weathering  or 
evaporation    proceeds    the    solubility    falls    con- 
siderably as  the  more  volatile  and  soluble  com- 
pounds are  lost.  An  approximate  estimate  of  the 
total  and  component  solubilities  of  crude  oil  in 
water  can  be  made  from  the  oil  analysis  alone.  The 
environmental  implications  are  that  aquatic  biota 
may  be  exposed  to  relatively  high  concentrations 
of  dissolved  aromatic  hydrocarbons  in  the  first 
few  hours  after  a  crude  oil  spill  but  as  the  oil 
weathers,  it  solubility,  and  presumably  the  toxic 
effects,  are  reduced.  A  knowledge  of  the  response 
of  biota  to  concentration  of  dissolved  hydrocar- 
bons, particularly  aromatics,  when  coupled  to  an 
estimate  of  the  solubility  of  a  weathering  oil  and  an 
estimate   of   the   rate   of   diftusion   of  dissolved 
hydrocarbons  from  the  oil  slick  could  lead  to  a 
more  quantitative  estimate  of  the  toxic  effects  of 
crude  oil  spill  on  water.  Only  when  the  three  fac- 
tors; solubility  as  a  function  of  weathering;  diffu- 
sion rates;  and  specific  toxicity  can  be  quantified 
and  combined  can  the  full  environmental  impact  of 
oil  spills  be  assessed.  (Sinha-OEIS) 
W77-05376 


MARINE  POLLUTION  RESEARCH  TITLES. 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England).  Marine  Pollution  Infor- 
mation Centre. 

Marine  Pollution  Research  Titles,  Vol  3,  No  3, 
March  1976.  28  p. 

Descriptors:  'Bibliographies,  'Pollutant  identifi- 
cation, 'Oil  pollution,  Thermal  pollution,  'Water 
pollution  sources,  'Water  pollution  effects,  Moni- 
toring, Pesticides,  Metals,  Radioactivity, 
Domestic  waste,  Pulp  and  paper  industry,  Food 
processing  industry.  Solid  wastes,  Polychlorinated 
biphenyls. 

Identifiers:  'Outer  Continental  Shelf,  'Estuarine 
pollution,  'Marine  pollution. 

This  current  awareness  publication  includes  205 
selected  references  of  the  approximately  2,000 
papers  on  marine  and  estuarine  pollution 
published  each  year.  It  is  divided  into  the  follow- 
ing sections:  General  -  general  discussions  on 
marine  and  estuarine  pollution,  or  papers  where 
several  pollutants  are  disussed;  Detection  -  in- 
cludes remote  sensing,  pollution  indicators,  and 
monitoring  systems.  Detection  of  a  specific  pollu- 
tant is  included  under  that  pollutant;  Analysis  -  in- 
cludes mathematical  models,  experimental 
methods  and  equipment,  and  general  chemical 
analysis.  Analysis  of  a  specific  pollutant  is  in- 
cluded under  that  pollutant;  Oil  -  includes  detec- 
tion, analysis,  levels  in  the  marine  environment, 
effects,  oil  characteristics,  etc.;  Oil  removal  -  in- 
cludes dispersants,  physical  removal,  burning, 
sinking,  absorption,  gelling,  biodegradation,  etc,; 
Metals;  Pesticides;  Radioactivity,  Polychlorinated 
biphenyls;  Other  chemicals;  Domestic  sewage; 
Pulp  and  paper;  Food  processing;  Heat;  and 
Solids.  (Sinha-OEIS) 
W77-05383 


SAMPLING  VARIATION  IN  BANDY  BEACH 
LITTORAL  AND  NEARSHORE  MEIOFAUNA 
AND  MACROFAUNA, 

Stanford   Univ.,   Pacific   Grove,   Calif.   Hopkins 

Marine  Station 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05388 


THE  WEISS  SATUROMETER;  MAGIC  BOX 
SOLVES  GAS  MEASUREMENT  PUZZLE, 

Agency,  Seattle,  Wash. 

EPA  Newsletter  No.  2,  July  1972,  p.  4-7,  3  fig. 

Descriptors:  'Supersaturation,  'Nitrogen,  Dis- 
solved oxygen,  'Methodology,  'Monitoring,  On- 
site  investigation,  On-site  data  collection, 
'Analytical  technique.  Water  quality,  Atmospher- 
ic gases.  Laboratory  equipment,  'Pollutant 
identification. 

Identifiers:  'Weiss  saturometer,  Total  dissolved 
gas  pressures. 

The  Weiss  saturometer  measures  total  dissolved 
gas  pressure  in  water.  Anyone  with  minimal  train- 
ing can  place  the  unit  in  water  and  have  a  reading 
in  12  minutes.  The  saturometer  is  small,  compact, 
and  durable  for  field  work.  (Katz). 
W77-05418 


DEUTERIUM,    TRITIUM    AND    GROSS-BETA- 
ACTIVITY      INVESTIGATIONS     ON      ALPINE 
GLACIERS  (OTZTAL  ALPS), 
Innsbruck  Univ.  (Austria).  Physikahsches  Institut. 
For  primary  bibliographic  entry  see  Field  2C. 
W77-05420 


EFFECT  OF  SURFACTANTS  ON  THE  DETER- 
MINATION OF  FLUORIDE  IN  WATERS, 

Australian  Atomic  Energy  Commission  Research 

Establishment,  Lucas  Heights. 

P.  Pakalns,  and  Y.  J.  Farrar. 

Water  Research,  Vol.   10,  No.   12,  p  1087-1092, 

1976.  1  fig,  3  tab,  8  ref. 

Descriptors:  'Pollutant  identification,  'Fluorides, 
'Surfactants,  'Detergents,  'Chemical  analysis, 
'Analytical  techniques.  Fluorine,  Water  treat- 
ment, Soaps,  Water  pollution  sources, 
Nitrilotriacetic  acid.  Linear  alkylate  sulfonates, 
Cleaning,  Domestic  wastes,  Foaming,  Electrodes, 
Water  quality,  Halides. 

Identifiers:  Specific  ion  electrode,  Spec- 
trophotometric  method,  Sodium  tripoly phosphate. 
Fluoride  electrode. 

Eleven  surfactants  representing  pure  cationic, 
anionic,  and  nonionic  detergents;  four  commercial 
detergents;  sodium  pyrophosphate;  sodium 
tripoly  phosphate;  a  soap;  and  nitrilotriacetic  acid 
were  investigated  for  their  effect  on  the  spec- 
trophotometric  and  specific  ion  electrode  deter- 
minations of  fluoride  in  water.  Cationic,  anionic, 
and  nonionic  detergents  at  concentrations  up  to 
50,  400,  and  1000  mg/1,  respectively,  gave  5%  error 
or  less  in  the  determination  of  fluoride.  Sodium 
tripolyyphosphate  interfered  badly  above  1.5  mg/1, 
and  therefore,  the  interference  by  formulated  de- 
tergents containing  tripolyphosphate  was  large. 
The  fluoride  ion  activity  electrode  method  is  the 
most  suitable  procedure  for  the  determination  of 
fluoride  in  polluted  waters  containing  surfactants. 
(Henley-ISWS) 
W77 -05431 


INSTRUMENTS  FOR  STUDYING  OCEAN  POL- 
LUTION, 

Southern  California  Coastal  Water  Research  Pro- 
ject, El Segundo. 
W.  Bascom. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol. 
103,  No.  EE1,  Proceedings  Paper  12715,  p  1-8, 
February  1977.  4  fig,  1  tab. 


Descriptors  'Pollutant  identificatio 
•Sampling,  "Oceans,  "Instrument* 
Surveying  instruments,  Equipment.  Photof 
Cameras,  Water  pollution.  Trace  element* 
cides,  Chlorinated  hydrocarbon  pel 
Sewage  effluents.  Trawling,  Pollution,  % 
Oceanography. 

Identifiers:    'Ocean   pollution,   Drogues, 
Samplers,   Water  samplers.  Grab  samplei 
derwatcr  television,  Underwater  cameras, 
engineering. 

This   paper  described   a   number  of  miti 
used  to  take  samples  or  to  make  measui 
necessary   for  the   study  of  pollution  in 
coastal    waters.     Extreme    care    in    sam| 
required  when  measurements  of  trace  el 
must  be  made  in  the  range  of  a  few  parts 
lion,  and  also  when  measurements  of  pesti 
a  few  parts  per  trillion  must  be  made  The 
of  uptake  of  pollutants  into  marine  anin 
aerial  fallout  of  lead  and  DDT  on  the  wa 
face,  and  of  the  motion  of  water  masses 
measured     only     if     the     scientist    is    f 
equipped.    Some    of   this    equipment    is 
changing;  the  television  which  was  satis 
only  2  years  ago  has  been  outclassed  by  t 
models.    Even    very    simple-appearing   ph 
equipment,  such  as  grab  samplers,  can  f 
very  different  results.  It  was  concluded 
accent  must  be  on  thoughtfulness  and  on 
work  at  sea.  (Sims-ISWS) 
W77-05448 

A   SPECIFIC   CONDUCTANCE   METHO 
QUALITY  CONTROL  IN  WATER  ANAL' 

Lancaster  Univ.,  Bailrigg  (England;.  Dept 

vironmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2 

W77-05453 


BIODEGRADABILITY     OF     ORGANIC 

POUNDS, 

Connecticut  Univ.,  Storrs. 

For  primary  bibliographic  entry  see  Field  5 

W77-05483 


MEASUREMENT  OF  AND  CALIBRATH 
GAMMA  SPECTROSCOPY  OF  MISS: 
RIVER  WATER, 

Louisiana  State   Univ.,   Baton  Rouge.  1 
Nuclear  Engineering. 
O.  W.  Williams. 

Available  from  the  National  Technical  I 
tion  Service,  Springfield,  VA  22161  as  PB  ■ 
Price  codes:  A03  in  paper  copy,  A01  in  mid 
M  S.  Thesis,  August  1976.  34  p,  9  fig,  5  tal 
OWRT  A-039-LAO).  14-34-0001-6019. 

Descriptors:      'Radioactivity,      Potable  ' 

•Mississippi   River,   Measurement,   *Cal; 

'Louisiana,  'Pollutant  idenu 

'Spectroscopy. 

Identifiers:  Gamma  spectroscopy. 

Natural  sources  and  industrial  operat 
known  to  introduce  radioactive  materials 
Mississippi  River.  Public  health  implic;' 
these  materials  have  prompted  studies  i 
limited  information  on  gross  activities  am  i 
radionuclide  inventories.  An  investigatiot 
dertaken  to  extend  qualitative  and  qu:i 
knowledge  of  specific  radionuclides  in  it 
through  the  application  of  gamma-photon  i 
tion  spectrometery.  Raw  river-water  sam 
lected  from  the  intake  pipe  at  a  Jeffers( 
water  treatment  plant,  were  counted  a  i 
aliquots  in  a  Marinelli  beaker  for  12  hours 
inch  by  4-inch  Nal(Tl)  crystal  housed  1 
grated-steel  shield.  Net  peak  areas  fr 
tichannel  analyzer  data  for  gamma  energ 
terest  were  obtained  by  subtraction  ol« 
background  counts.  A  novel  techn  | 
establishing  counting  yield  as  a  function  < 
was  developed  to  obtain  both  energy  nasi 
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:ative  information  from  sample  gamma 
i.  This  technique  involved  activation  of 
d  target  nuclides  by  Californium-252 
ns,  with  the  product  radionuclides  first 
luantitated  by  point-source  counting,  and 
ssolved  for  counting  as  one-lieter  samples 
rfarinelli  beaker  to  provide  empirical  count- 
Id  data.  Only  naturally-occurring 
iclides  were  detected,  with  Potassium-40 
he  major  contributor;  up  to  90  picocuries 
r  of  this  radionuclide  were  observed.  Sug- 
improvements  in  methodology  include  use 
>e-volume  semiconductor  detectors  and 
counting  times  to  obtain  greater  specificity 
sitivity. 
486 


SE  OF  REMOTE  SENSING  IN  A  STUDY 
BMERGED   AQUATIC   MACROPHYTES 
E  PAMLICO  RIVER  ESTUARY,  N.C., 
arolina  Univ.,  Greenville,  N.C.  Dep't.  of 

irwood. 

>le  from  the  National  Technical  Informa- 
■vice,  Springfield,  VA  22161  as  PB-264  742, 
>des:  A05  in  paper  copy,  A01  in  microfiche! 
hesis,  August  1975.  75  p,  20  fig,  10  tab,  48 
RTA-077-NC(5).  14-31-0001-5033. 

tors:  'Aquatic  plants,  'Remote  sensing, 
c  biomass,  'Aerial  photography.  Aquatic 
on.  Rooted  aquatic  plants,  'Pollutant 
:ation. 

:rs:  'Pamlico  River  Estuary(NC),  Mul- 
al  photography,  Ground  truth  data,  Plant 
'Macrophytes. 

sibility  of  using  serial  photography  from 
inged  aircraft  to  differentiate  species  of 
macrophytes  and  estimate  their  biomass 
estigated.  A  Spectral  Data  Model  10  mul- 
il  camera  with  Kodak  Infrared  Aero- 
2424  film  and  a  hand-held  35  mm  camera 
ichromatic,  color,  and  color-IR  film  were 
ring  four  flights  along  the  shallow  margins 
'amhco  River  estuary  during  the  summer 

1973.  Remote  sensing  flights  were  made 
nction  with  the  acquisition  of  ground  truth 
m  27  transects  randomly  located  in  the 
le-half  of  the  river.  Ground  truth  consisted 
ies  density,   water  depth,   perpendicular 

from  shore,  and  turbidity.  Submerged 
is  were  discernible  with  all  film  types  but 
rable  results  were  obtained  in  the  near-IR 
the  multispectral  photography.  Even 
)iomass  estimates  were  not  possible  wit 
techniques,  two  species,  Vallisneria  amer- 
d  Potamogeton  perfoliatus  var.  bupleu- 
*ere  differentiated  using  color  patterns 
"art  to  differences  in  plant  density  and 
orm.  Twelve  different  combnations  of 
were  observed  during  the  study.  Val- 
mericana  was  the  dominant  species  in  the 
>nd  was  found  in  83%  of  all  quadrats  con- 
egetation  either  as  a  single  species  of  in 
ion  with  one  or  more  species.  (Stewart- 
rohna  State) 
37 


'  ON  THE  DISTRIBUTION  OF  14  C 
ED  PCB  IN  THE  BODY.  II.  THE  DIS- 
ON  IN  GOLD  FISH  (CARRASIUS  AU- 
«N  JAPANESE), 

iiv.,  Tokyo.  Lab.  of  Veterinary  Hygiene, 
iry  bibliographic  entry  see  Field  5C. 


PLANTS,    CHLORINE    AND    ESTUA- 

>ental  Research  Lab.,  Narragansett,  R.I. 
ry  bibliographic  entry  see  Field  5C. 


DETERMINATION  OF  HARMFUL  HEAVY 
METALS  IN  PLATING  WASTE  WATERS 
(MEKKI  HAISUI  CHU  NO  YUGAISEI  KIN- 
ZOKU  NO  TEIRYO), 

Tokyo    Metropolitan    Research    Lab.    of    Public 

Health  (Japan). 

T.  Yoshihara,  C.  Okumoto,  K.  Terajima,  M. 

Nagashima,  and  I.  Toyama. 

Tokyo  Toritsu  Eisei  Kenkyujo  Kenkyu  Nenpo 

Vol.  27,  No.  1,  p  91-95,  1976.  1  fig,  2  tab,  18  ref. 

Descriptors:  Analytical  techniques,  'Heavy 
metals,  'Spectrophotometry,  Poiarographic  analy- 
sis, Waste  water  treatment,  Water  pollution 
sources,  Industrial  wastes,  Cadmium,  Zinc, 
Copper,  Nickel,  Chromium,  Metals,  'Pollutant 
identification. 

Identifiers:  Atomic  absorption  spectrophotog- 
raphy,  Square-wave  polarography,  'Plating  waste 
waters. 

A  method  is  described  for  the  analysis  of  waste 
water  from  the  plating  process.  Metals  determined 
are  chromium  (VI),  copper,  zinc,  cadmium,  and 
nickel.  A  micro  amount  of  chromium  (VI)  was  ex- 
tracted as  diethyldithiocarbamate  complex  by 
methyhsobutylketone  at  pH  5.  Determination' was 
by  atomic  absorption  spectrophotography.  Re- 
peaded  tests  showed  a  recovery  of  93.5%  and  a 
coefficient  of  variation  of  3.8%.  Other  metals  were 
determined  by  square-wave  polarography  simul- 
taneously in  lM-ammoniumchloride-ammonia 
aqueous  solution.  Spiked  sample  analysis  revealed 
recoveries  and  coefficient  of  variations  of  94  6% 
and  1.0%  for  copper;  94.6%  and  1.6%  for  zinc 
95.2%  and  2.6%  for  nickel;  and  94.1%  and  2.1%  for 
cadmium.  (Collins-FIRL) 
W77-05507 


DETERMINATION  OF  PHENOLS  AT 
RESIDUAL  LEVELS  BY  ULTRAVIOLET  ELEC- 
TRONIC SPECTRA  (DETERMINAREA 
FENOLILOR  DIN  APELE  REZIDUALE  CU  AJU- 
TORUL  SPECTRELOR  ELECTRONICE  IN  UL- 
TRAVIOLET), 

N.  Mosescu,  G.  Kalmutchi,  and  V.  I.  Pop. 
Revista  de  Chimie,  Vol.  27,  No.   10    p  897-899 
1976.  3  fig,  4  tab,  2  ref. 

Descriptors:  'Waste  water  treatment,  'Oil  indus- 
try, 'Phenols,  Separation  techniques.  Distillation, 
Ultraviolet  radiation,  Analysis,  Treatment,  En- 
vironmental control.  Water  pollution  sources 
'Pollutant  identification. 

The  determination  of  phenols  in  refinery  waste 
waters  was  investigated.  A  new  method  employing 
electronic  spectra  (bands  from  222  nm  and  269  nm) 
was  tested  on  water  samples  with  sulfides  and 
non-volatile  phenols  removed  by  distillation. 
Statistical  analysis  proved  the  method  comparable 
with  the  limits  of  other  spectral  methods.  Surface 
waters  may  be  analyzed  with  this  method  of  inter- 
ferences and  the  absorption  coefficient  of  the 
water  has  been  determined.  (Collins-FIRL) 
W77-05510 


ON  THE  DETERMINATION  OF  COD  BOD 
AND  TOC  IN  THE  FILTRATE  OF  SUSPEN- 
SIONS FROM  PULP,  PAPER,  AND  WASTE 
PAPER  (UBER  DIE  BESTIMMUNG  VON  CSB 
BSB  UND  TOC  AM  FILTRAT  VON  SUSPEN- 
SIONEN  AUS  HALBSTOFF,  PAPIER  UND  ALT- 
PAPIER), 

L.  Goettsching,  H.  L.  Dalpke,  and  H.  von  der 
Heyde. 

Das  Papier,  Vol.  31,  No.  1,  p  l-ll,  1977   4  fig   4 
tab,  6  ref. 

Descriptors:  'Filtration,  Pulp  and  paper  industry, 
Waste  treatment,  Industrial  wastes,  Suspended 
solids,  'Carbon,  'Organic  matter,  Effluents, 
'Waste  water  treatment,  Analysis,  'Pollutant 
identification,  'Pulp  wastes,  'Chemical  oxygen 
demand,  'Biochemical  oxygen  demand 
Identifiers:  'Total  organic  carbon. 


A  test  procedure  for  determining  COD,  BOD,  and 
TOC  was  presented.  It  was  suggested  that  waste 
water  analysis  be  extended  to  determine  salt  con- 
tent as  well  as  the  parameters  mentioned  above. 
The  procedure  described  dissolving  organic  matter 
with  the  aid  of  pulp,  paper,  and  waste  paper 
suspension  filtrates.  Accumulated  parameters 
were  indicated  by  g  02/kg  of  solid  matter  and/or  g 
C/kg  of  solid  matter.  COD  values  were  given  for 
pulp,  wood  pulp,  wood-containing  and  wood-free 
papers,  and  waste  paper.  (Collins-FIRL) 
W77-05517 


THE  EFFECTS  OF  ORGANIC  AND  NUTRIENT 
ENRICHMENT  ON  THE  BENTHIC  MACROIN- 
VERTEBRATE  COMMUNITY  OF  MOGGILL 
CREEK,  QUEENSLAND  (AUSTRALIA), 

Environment    Science    and    Services,    Brisbane 

(Australia). 

For  primary  bibliographic  entry  see  Field  5C 

W77-05529 


OIL  POLLUTION  COMPLIANCE  MONITOR, 

Exxon   Research   and  Engineering  Co.,   Linden. 
(Assignee). 
J.  O.  Moreau. 

U.S.  Patent  No.  3,985,020,  9  p,  10  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol951,No2,p  507,  October  12,  1976. 

Descriptors:  'Patents,         'Oil         pollution, 

'Monitoring,    'Measurement,    'Water    pollution, 
'Water  pollution  sources,  Oily  water,  Oil  wastes, 
'Pollutant  identification. 
Identifiers:  Tankers,  Lipophilic  belt. 

Proposed  international  regulations  in  the  oil  pollu- 
tion area  contemplate  limiting  both  the  total  oil  and 
rate  of  oil  which  can  be  discharged  by  a  tanker  into 
the  ocean.  It  is  likely  that  these  regulations  may 
further  require  that  the  tanker  be  able  to  prove  that 
it  has  not  discharged  oil  in  the  ocean  above  the 
prescribed   limits.    An   oil   pollution   compliance 
monitor  which   satisfies  these   needs  provides  a 
system  which  makes  it  possible  to  measure  not 
only  low  oil  concentrations,  but  also  to  determine 
rate  of  oil  discharged  and/or  total  volume  of  oil 
discharged  during  a  tanker's  voyage.  The  monitor 
comprises  a  sample  manifold  for  contacting  an  oil 
absorbing    tape    with    a    sample    from    the    oil 
discharge  stream,  such  that  oil  concentration,  the 
rate  of  oil  discharged  and  the  total  volume  of  oil 
discharged  can  be  directly  determined  from  analy- 
sis of  the  tape.  A  belt  of  lipophilic  tape  is  pulled 
from  a  supply  reel  at  a  constant  speed  through  or 
beneath  a  manifold  which  holds  an  oil  water  sam- 
ple and  dispenses  the  sample  into  contact  with  the 
tape  as  it  passes  below.  The  tape  is  collected  and 
stored  on  a  suitable  takeup  reel  which  may  be  pro- 
perty stored  to  minimize  deleterious  effects  of 
vaporization,  oxidation  and  biodegradation  of  the 
oil  (Sinha-OEIS) 
W77-05600 
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ICE  GROWTH   IN   DULUTH-SUPERIOR   HAR- 
BOR, 

Minnesota  Univ.,  Duluth.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  2C 
W77-05129 


ATMOSPHERIC  DISPERSION  CHARAC- 
TERISTICS IN  THE  LOUISIANA  COASTAL 
ZONE, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5A 

W77-05132 
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MISSISSIPPI     SOUND    SALINITY     DISTRIBU- 
TION AND  INDICATED  FLOW  PATTERNS, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  Miss. 

Physical  Oceanography  Section. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05135 


HYDROCARBONS  IN  THE  OCEAN, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  Colo.  Marine  Ecosystems  Analysis 
Program  Office. 

E.  P.  Myers,  and  C.  G.  Gunnerson. 
Special  Report,  April  1976.  46  p,  29  fig,  60  ref,  7 
microfiche. 

Descriptors:  Water  pollution  sources,  *Oil  spills, 
♦Baseline  studies,  'Organic  compounds,  Oceans, 
Resources  development,  *Path  of  pollutants,  "Oil 
pollution. 

Identifiers:  'Petroleum  hydrocarbons,  Marine  en- 
vironment, Biogenic  hydrocarbons. 

Available  information  is  summarized  on  baseline 
levels  of  hydrocarbons  in  ocean  waters.  The  data 
indicate   that,   although  hydrocarbon  concentra- 
tions vary  over  several  orders  of  magnitude,  the 
majority   of   surface  and   near-surface   measure- 
ments are  in  the  range  of  about  1  to  10  parts  per 
billion.  Compositional  information  indicates  that 
cycloparaffins   are  the  predominat  hydrocarbon 
type,  followed  by  iso-paraffins  and  aromatics.  The 
measurements  of  hydrocarbons  in  deeper  ocean 
waters  generally  indicate  levels  less  than  measured 
in  surface  and  near  surface  waters,  with  many 
values  less  than  1  ppb.  In  general,  coastal  waters, 
for    which     there     are     greater     potentials     for 
hydrocarbon  inputs,  exhibit  slightly  higher  levels 
than  are  detected  in  open  ocean  waters.  Open 
ocean  waters  that  are  frequented  by  tanker  traffic 
also  exhibit  slightly  higher  levels  than  are  mea- 
sured for  less  frequently  traveled  ocean  waters. 
The  hydrocarbon  measurements  on  ocean  waters 
indicate  a  pervasive  distribution  of  both  petroleum 
and  biogenic  hydrocarbons;  however,  the  relative 
presence  of  biogenic  hydrocarbons  is  more  ap- 
parent in  open  ocean  waters.  (NOAA) 
W77-05139 


CARIBBEAN-ATLANTIC  WATER  EXCHANGE 
THROUGH  THE  ANEGADA-JUNGFERN 
PASSAGE, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  2L. 
W77-05153 


REMARKS  ON  THE  SHORT  TERM  VARIA- 
BILITY OF  THE  PARAMETERS  RELATING  TO 
THE  NUTRIENT  AND  OXYGEN  BALANCE 
DURING  THE  SYNOPTIC  INVESTIGATION  OF 
SHALLOW  INLETS  DURING  1972,  (IN  GER- 
MAN), 

Rostock  Univ.  (East  Germany).  Dept.  of  Marine 
and  Fishery  Biology. 

For  primary  bibliographic  entry  see  Field  5  A. 
W77-05159 

FATE  2,4,5-T  CONTAMINANT,  2,3,7,8- 
TETRACHLORODIBENZO-P-DIOXIN  (TCDD) 
IN  AQUATIC  ENVIRONMENTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  5A. 
W77-05170 

DISTRIBUTIONS  OF  WATER  AND  HERBICIDE 
IN  LAKELAND  SAND  DURING  INITIAL 
STAGES  OF  INFILTRATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
A  Elzeftawy,  R.  S.  Mansell,  and  H.  M.  Selim. 
Soil    Science,     Vol.     122,     No.     5,    p    297-307, 
Novemoer  1976.  9  fig,  4  tab,  14  ref.  OWRT  A -026- 
FLA(ll). 


Descriptors:  *Path  of  pollutants,  *  Infiltration, 
•Soil  water  movement,  'Herbicides,  Model  stu- 
dies, Mathematical  models,  Laboratory  tests. 
Solutes,  Aqueous  solutions,  '2,4-D,  Imgation, 
Soil  water,  Florida,  Tracers,  Moisture  content. 
Sands,  Soils,  Soil  physical  properties.  Soil 
science. 
Identifiers:  Solute  transport,  Lakeland  sands(Ha). 

Penetration  depths  and  concentration  distributions 
were  determined  in  columns  of  Lakeland  sand  for 
surface-applied  2,4-D  herbicide  during  initial 
stages  of  steady  water  infilration.  Water  was  ap- 
plied, with  application  rates,  R,  of  2  and  4  cm/hr, 
to  soil  with  initial  water  contents,  theta  sub  i,  of 
0.20,  0.11,  and  0.01  cu  cm/cu  cm.  Increasing  R 
resulted  in  faster  rates  of  advance  for  both  the 
water  wetting  fronts  and  the  depths  of  2,4-D 
peaks.  Larger  values  of  theta  sub  i,  however,  in- 
creased the  rate  of  advance  for  the  wetting  front 
but  did  not  affect  the  location  for  2,4-D  peaks. 
Penetration  of  2,4-D  peaks  per  unit  of  water  ap- 
plied to  the  soil  was  observed  to  be  independent  of 
both  R  and  theta  sub  i  during  initial  stages  of  water 
infiltration.  Distributions  of  2,4-D  concentration, 
as  calculated  from  water  and  solute  transport 
equations,  were  observed  to  lag  slightly  behind  ex- 
perimentally measured  distributions.  (Sime-ISWS) 
W77-05180 


THE  CHEMISTRY  OF  LEAD  AND  CADMIUM 
IN  SOIL:  SOLnD  PHASE  FORMATION, 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science 

and  Micrometeorology. 

J.  Santillan-Medrano,  and  J.  J.  Jurinak. 

Soil  Science  Society  of  America  Proceedings,  Vol. 

39    No   5    p  851-856,  September-October  1975.  8 

fig,  2  tab,  17  ref.  OWRT  A-014-UTAH(2). 

Descriptors:   'Lead,  'Cadmium,  'Soil  investiga- 
tions, 'Soil  chemistry,  Chemical  reactions,  Path  of 
pollutants.  Water  pollution  sources,  Soil  analysis. 
Identifiers:  'Equilibrium  solubility  diagram. 

Equilibrium  batch  studies  were  conducted  to  ob- 
tain solubility  data  of  Pb  and  Cd  in  soils.  The  data 
were  plotted  on  equilibrium  solubility  diagrams 
using  pH  as  the  master  variable.  In  the  construc- 
tion of  the  diagram  the  hydroxide,  carbonate,  and 
phosphate  compounds  of  Pb  and  Cd  were  given 
particular  attention.  Both  Pb  and  Cd  solubility 
decreased  in  the  soils  as  pH  increased.  The  lowest 
values  were  obtained  in  the  calcareous  soils. 
Under  a  given  set  of  conditions,  however,  Cd  ac- 
tivity in  solution  was  always  notably  greater  than 
that  of  Pb.  (Skogeroe-Colo  St) 
W77-05202 

DIQUAT  AND  ENDOTHALL:  THEIR  FATES  IN 
THE  ENVIRONMENT, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Center. 

G.  V.  Simsiman,  G.  Chesters,  and  T.  C.  Daniel. 

Residue  Reviews,  Vol.  62,  p.  131-174,  1976.  1  fig., 

7  tab.,  166  ref.  OWRT  B-016-WISO9).  14-01-001- 

1567. 

Descriptors:  'Herbicides,  'Diquat,  'Path  of  pollu- 
tants, Aquatic  weed  control.  Mode  of  action, 
Soils,  Sorption,  Clay  minerals,  Degrada- 
tion(Decomposition),  Pesticide  residues,  Water, 
Persistence,  Bottom  sediments,  Translocation, 
Toxicity,  Rates  of  application. 
Identifiers:  'Endothall. 

The  adsorption  and  movement,  degradation,  per- 
sistence and  absorption  of  two  herbicides  in  soils, 
plants,  animals,  and  aquatic  systems  is  delineated 
as  well  as  their  toxicty  to  mammals,  fish,  and  in- 
vertebrates. Methodologies  of  extracting  and 
identifying  residues  in  various  materials  are  in- 
cluded, although  inadequate  methods  of  determin- 
ing low  levels  of  endothall  in  soils  and  sediments 
limit  investigations  regarding  its  ecological  fate. 
Preferential  adsorption  of  diquat  by  clay  minerals, 
particularly  montmorillonite,  significantly  reduce 


the  microbial  and  photochemical  degl 
processes  in  soils  and  water;  it  is  also  res 
sorbed  by  organic  matter.  Diquat  residue* 
dergo  rapid  photodegradation  on  exposun 
light  after  appliation.  It  is  rapidly  dissipat 
water  and  is  probably  bound  in  bottom  set 
It  is  not  accumulated  in  harvested  cropi 
mammals.  Endothall,  subject  to  leaching 
is  rapidly  microdegraded  to  nontoxic  pro 
soils  and  water  It  is  metabolized  by  plants 
but  mammals  excrete  it  largely  as  the  bom 
A  recommended  application  rates  of  endo 
chronic  or  toxic  effects  have  been  ob» 
mammals,  fish,  and  sesveral  species  c 
tebrates.  Diquat  is  effective  against  a 
spectrum  of  aquatic  weeds  than  endoth 
herbicides  have  high  margins  of  si 
prescribed  applications  and  precautions 
kylamine  derivatives  of  endothall  are  hig 
to  aquatic  fauna  thus  limiting  their  user  f 
weed  control.  (Auen-Wisconsin) 
W77 -05204 

SEDIMENTATION  IN  THE  LAKE  OF  1 
LAGOON  STRONGLY  INFLUENCED  B 

Duke  Univ.,  Durham,  N.C.  Dept.  of  Geol 
W.  Harbridge,  O.  H.  Pilkey,  P.  Whaling,  a 
S  wetland. 

Environmental  Geology,  Vol  1,  No  4,  p 
1976.  9  fig,  2  tab,  28  ref.  OWRT  B-071-NC 

Descriptors:  'Sedimentation,  'Bottom  s< 
•Lagoons,  'Sediment  control,  'Water  i 
Sediments,  Calcareous  soils,  Lakes,  I 
water,  Eutrophication,  Water  pollutioi 
Waste  waterfPollution),  Drainage  water, 
practices.  Effluents,  Arid  lands, 
tion(Atmospheric),  Evaporation,  Sewag< 
Algae. 
Identifiers:  *Tunisia(Lake  of  Turns). 

An  investigation  was  conducted  to  dete 
parameters  of  sedimentation  and  the  nat 
sediment  of  the  Lake  of  Tunis  lagoon  sy 
climate  in  the  region  is  arid,  and  potentia 
tion  exceeds  average  precipitation.  Tl 
system  studied  is  highly  polluted,  part 
result  of  man's  activities  in  the  area  oi 
period  of  time.  The  principle  sources  of 
are  sewage  sludge  and  fill,  calcareous  t 
ganisms,  including  abundant  worm  reefs 
intermittent  streams.  More  than  100  gra 
were  taken  from  the  lagoon  bottom  and  I 
tests  conducted  on  the  samples.  Surfact 
ture  and  salinity  in  the  lagoon  were  mea 
ing  summer  and  winter.  The  results  are  | 
Water  characteristics  of  the  lagoon  ; 
reefs  are  also  discussed.  The  sediments  c 
in  the  samples  taken  are  divided  into  n 
size  sediments,  CaC03,  and  heavy  n 
discussed  in  detail.  Solutions  proposed 
ing  pollution  of  the  lake  include  improv 
treatment,  harvesting  algae,  widening 
building  stabilization  ponds  to  digest  si 
the  building  of  a  pumping  station  an< 
carry  effluent  to  the  sea.  (Jamail-Arizoni 
W77-05206 


CONTROL  OF  SALT-WATER  INTRl 
RECHARGE  WELLS, 

North  Carolina  State  Univ.,  Raleigh.  De 

Engineering. 

For  primary  bibliographic  entry  see  Fiel< 

W77-05207 


AQUATIC  ALGAE  AS  A  DIFFUSE  SO 
BACTERIAL  CONTAMINATION  IN  1 
WATERS, 

Montana     State     Univ.,     Bozeman. 

Microbiology. 

For  primary  bibliographic  entry  see  Fiel 

W77-05211 
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GES  IN  THE  QUALITY  OF  SOIL  WATER 
HREE  YEARS  FOLLOWING  BURNING, 

na  Univ.,  Missoula.  School  of  Forestry, 
imary  bibliographic  entry  see  Field  4C 
5212 


AL  BENTHIC  BIOMASS  DISTRIBUTION 
HIGH-MOUNTAIN  LAKE  (VORDERER 
ERTALER  SEE,  TYROL,  AUSTRIA), 

mary  bibliographic  entry  see  Field  5C 

S223 


ERIAL  DISTRIBUTIONS  IN  LAKE  ERIE 

1970), 

i  Centre    for   Inland    Waters,    Burlington 

o). 

nary  bibliographic  entry  see  Field  5C 

227 


ISTRIBUTION  AND  RELATION  OF  PAR- 
ATE  ORGANIC   MATERIAL   AND   PRI- 
PRODUdTVITY    IN    THE    GEORGIA 
,  1973-1974, 

i  Univ.,  Sapelo  Island.  Marine  Inst, 
nary  bibliographic  entry  see  Field  5C 
232 


UNCE  FOR  THE  VARIABILITY  OF 
IRGES  IN  COMPUTATIONS  OF  THE 
ON  OF  WASTE  WATERS  IN  RIVERS 

istova.  ' 

lydrology:  Selected  Papers,  No.  3,  p.  179- 
'4.  5  ref.  Translated  from  Trudy  Gossu- 
mogo  Gidrologicheskogo  Instituta,  No 
51-154,  1974. 

ors:  'Waste  dilution,  'Streamflow, 
ement,  Rivers,  Equations,  Probability' 
ic  properties,  Water  pollution,  Path  of  pol- 
Methodology. 

d  is  proposed  of  using  discharge  probabili- 
a  to  analyze  the  effect  of  the  rivers's 
jcal  characteristics  on  the  rate  of  pollu- 

method  incorporates  an  average  duration 
nstructed  on  the  basis  of  tables  of  daily 
:s  for  each  year  and  of  subsequent 
8  of  the  ordinates  of  equal  duration  for  all 
he  method  estimates  dilution  of  waste 
a  rivers  by  primarily  incorporating  the 
ual  variations  of  river  discharges.  In  com- 
lution,  allowances  are  made  for  variations 
f  all  the  elements  of  flow,  i.e.,  discharge 
elocity,  depth,  etc.  When  hydraulic  flow 
vary  relatively  smoothly,  their  real 
Steal  curves  can  be  replaced  by  stepped 
ssuming  that  flow  is  steady  within  each 
rval  and  the  changes  are  jump-like  from 
o  interval.  Thus,  dilution  can  be  com- 

individual  intervals  by  the  method  used 
te  a  steady-state  process,  and  it  is  possi- 
ermine  how  concentration  of  a  pollutant 

changes  from  interval  to  interval  with 
'  for  a  constant  waste  water  discharge 
y-state  dilution,  the  final  effects  of  the 
the  pollutant  for  i-th  time  interval  can  be 

from  the  average  pollutant  concentra- 
e  flow  downstream  of  the  wastewater 
site  in  a  cross  section  of  sufficient  mix- 
tions illustrate  this  methodology.  (Auen- 

t 


ECONOMIC    TRADE-OFFS    TO    LIMIT    NON- 

lutK°URCES  OF  agricultural  POL- 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  5G. 


ro  evaluate  feedlot  runoff 

L  SYSTEMS, 

"e  Univ.,  Manhattan.  Dept.  of  Civil  En- 

7  bibliographic  entry  see  Field  5G. 


WATER-QUALITY      CHARACTERISTICS      OF 
SIX  SMALL  LAKES  IN  MISSOURI 

Geological  Survey,  Rolla,  Mo.  Water  Resources 

Div. 

J.  H.  Barks. 

Missouri  Department  of  Natural  Resources   Rolla 

„  <?2&c!l!1Su,72'-  Water  Resources  Report  No 
33,  1976.  42p,  25  fig,  5  tab,  28  ref. 

Descriptors:  *Water  quality,  "Lakes,  'Reservoirs 
Missouri,  Limnology,  Eutrophication,  Trophic 
level,  Chemical  properties,  Physical  properties 
Nutrients,  Sedimentation,  Geology,  Land  use' 
Water  temperature,  Turnovers,  Thermal  stratifica- 
tion, Lake  ice. 

A  study  of  six  small  lakes,  representative  of  those 
in  the  major  physiographic  regions  of  Missour 
shows  variation  in  physical,  chemical  and  biologi- 
cal characteristics  related  to  their  location  in  the 
State.  For  example,  because  of  climatic  dif- 
ferences, ice  cover  and  winter  stratification  are 
more  prevalent  in  northern  Missouri.  Summer 
stratification  lasts  about  one  month  longer  in  the 
southern  than  in  the  northern  part  of  the  State 
Because  of  the  difference  in  geology,  lake  water  in 
the  Plains  area  is  more  mineralized  than  in  the 
Ozarks.  Different  geology  and  land  use  generaUy 
account  for  more  sedimentation  of  Plains  lakes. 
Lakes  in  the  Plains  area  usually  receive  enough 
nutrients  to  be  classified  as  mesotrophic  or 
eutrophic  while  those  in  the  Ozarks  receive  less 
nutrients  from  natural  sources  and  are  oligotrophic 
or  mesotrophic.  However,  as  seen  from  one  of  the 
study  lakes,  an  oligotrophic  lake  can  be  made  quite 
productive  through  the  application  of  commercial 
fertilzers  within  the  lake.  (Woodard-USGS) 
W77-05259 


PROGRESS  REPORT  ON  GEOLOGY  OF  THE 

EDWARDS  AQUIFER,  SAN  ANTONIO  AREA 

TEXAS,  AND  PRELIMINARY  INTERPRETA^ 

TION  OF  BOREHOLE  GEOPHYSICAL  AND 

LABORATORY   DATA   ON   CARBONATE 

KOCKS, 

Geological    Survey,    San    Antonio,    Tex.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F 

W77-05277 


QUALITY-OF-WATER    DATA,    PALM    BEACH 
COUNTY,  FLORIDA  1970-1975, 

Geological     Survey,     Tallahassee,     Fla.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5A 

W77-05279 


AGRICULTURAL  WATER   POLLUTION  CON- 
I  ROL), 

Midwest  Research  Inst.,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  5G 
W77-05305 


A  PRACTICAL  METHODOLOGY  FOR  RIVER 
QUALITY  SIMULATION  THROUGH  THE 
FUNCTIONSE  GENERATION  OF  TRANSITION 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Systems  Engineering 
i-or  primary  bibliographic  entry  see  Field  5G 

W77-05257 


UPPER  JAMES  RIVER  BASIN  WATER  QUALI- 
TY MANAGEMENT  PLAN. 

Wiley  and  Wilson,  Inc.,  Lynchburg,  Va. 
For  primary  bibliographic  entry  see  Field  5G 
W77-05294 


AGRICULTURE        AND        CLEAN        WATER 
(PROCEEDINGS     OF     A     CONFERENCE     ON 


GROUND-WATER  POLLUTION  PROBLEMS  IN 
THE  NORTHWESTERN  UNITED  STATES 

Geraghty  and  Miller,  Inc.,  Port  Washington  N  Y 
F.  van  der  Leeden,  L.  A.  Cerrillo,  and  D  w' 
Miller. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-242  860 
Price  codes:  A17  in  paper  copy,  A01  in  microfiche' 
Report  EPA-660/3-75-018,  (1975).  361  p,  60  fig  48 
tab,  459  ref,  3  append. 

Descriptors:         'Groundwater,         'Groundwater 
resources.  Pollution,  'Water  quality,  Water  quali- 
ty control,  Colorado,   Idaho,   Montana,  Oregon 
Washington,  Wyoming,  Return  flow,  Water  pollu- 
tion, 'Pacific  Northwest  U.S. 

An  evaluation  of  ground-water  pollution  problems 
has  been  earned  out  in  six  states  in  the  northwest- 
Colorado,  Idaho,  Montana,  Oregon,  Washington 
and  Wyoming.  Findings  indicate  that,  with  the  ex- 
ception of  radioactive  waste  disposal,  few  cases  of 
ground-water  pollution  have  been  investigated  in 
detail.  There  is  a  need  for  baseline  water-quality 
data  and  systematic  evaluation  of  overall  ground- 
water conditions,  especially  in  urban  zones,   in 
areas  of  petroleum  exploration  and  development, 
and  at  locations  of  mining  and  industrial  activity! 
The  most  common  natural  ground-water  quality 
problems,  other  than  high  salinity,  are  excessive 
hardness,  iron,  manganese,  and  fluoride.  Principal 
sources    of    man-caused    ground-water    quality 
problems  in  the  approximate  order  of  severity  are- 
discharge  of  effluent  from  septic  tank  and  sewage 
treatment  plants,  irrigation  return  flow,  dryland 
farming,   abandoned   oil  wells,   shallow   disposal 
wells,     unlined     surface     impoundments,     mine 
tailings  and  mine  drainage,  municipal  and  industri- 
al landfills,  and  radioactive  waste  disposal.  Other 
sources  that  appear  to  be  of  less  importance  but 
still  must  be  considered  include:  spills  and  leaks 
application  of  fertilizers  and  pesticides,  feedlots 
and  salt-water  intrusion.  (Skogerboe-Colo  St) 
W77-05307 


USE      OF      GEOTHERMAL       WATER       FOR 
AGRICULTURE, 

Utah  State  Univ.,  Logan. 

For  primary  bibliographic  entry  see  Field  3C 

W77-05309 


ON  THE  RUN-OFF  CHARACTERISTICS  IN 
THE  NIGORI  RIVER  AND  OHORA  RIVER 
BASINS  CONSIDERED  BY  THE  SURFACE 
RUN-OFF  (HYOMER  RYUSHUTSU  O  KAN- 
GAETA  NIGORI  GAWA  OYOBI  OHORA  GAWA 
RYUIKI    NI    OKERU    SHUSUI    TOKUSEI     NI 

For  primary  bibliographic  entry  see  Field  2E 
W77 -05320 


AN  EXPERIMENTAL  AND  SIMULATION 
STUDY  OF  WASTE  EFFLUENT  FILTRATION 
THROUGH  SOIL, 

Massachusetts  Univ.,  Amherst 
K.  V.  Lo. 

Available  from  University  Microfilms,  Inc.,  Ann 
Arbor,  Michigan,  Order  No.  76-5283  Ph  D  Thes- 
is, 1975, 186  p. 

Descriptors:  Waste  water  treatment,  'Filtration 
Soil  water  movement,  Model  studies,  Phosphorus' 
Nitrogen,  Soil  types,  Denitrification,  'Path  of  pol- 
lutants, Water  pollution  sources,  Simulation  anal- 
ysis. 

The  effects  of  waste  water  effluent  application 
rates  and  frequencies  on  waste  water  renovation 
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through  soil  media  was  studied  with  soil  columns. 
Chemical  analyses  were  made  of  soil,  waste  water 
and  filtrate  samples,  and  bench  tests  were  con- 
ducted to  determine  nutrients  adsorption  proper- 
ties of  various  soils.  Mathematical  models  were 
made  of  waste  water  movement  in  soil  columns  for 
infiltration  and  redistribution  and  moisture 
profiles  were  determined.  Tests  revealed  that  all 
columns  achieved  a  99%  or  better  phosphorus 
removal.  Phosphorus  from  applied  secondary  ef- 
fluent accumulated  in  the  top  1 .0-2.5  inches  of  the 
columns,  depending  on  loading.  At  the  end  of  the 
study,  nitrogen  levels  were  below  the  recom- 
mended limit  of  10  ppm  for  drinking  water. 
Denitrification  was  significant  in  nitrogen 
removal.  (Collins-FIRL) 
W77-05321 


LANGUAGE  FOR  MODELING 

HYDROBIOLOGICAL  PROCESSES,  (IN  RUS- 
SIAN), 

Akademiya     Nauk     SSSR,     Leningrad.     Institut 
Evolyutsionnoi  Fiziologii  i  Biokhimii. 
V.  V.Menshutkin. 
Gidrobiol  Zh  1 1(6),  p  11-17,  1975. 

Descriptors:  'Bacteria,  *Model  studies, 
Phytoplankton,  Protozoa,  Ecosystems,  Al- 
gorithms, Digital  computer.  Computer  programs. 

A  language  was  developed  for  the  description  of 
modeling  algorithms  of  hydrological  system 
models.  The  language  is  based  on  the  energy 
balance  and  materials  cycle  in  the  water 
ecosystem  (protozoa,  phytoplankton  and  bacteria 
are  mentioned).  The  computer  ,Dnepr-21'  was 
used  though,  in  principle,  any  average  digital  com- 
puter may  be  substituted.-Copyright  1976,  Biolog- 
ical Abstracts,  Inc. 
W77-05329 


ENGINEERING,  SANITARY  AND  MUNICIPAL 
MODELING,  IDENTIFICATION  AND  CON- 
TROL OF  A  DYNAMIC  AND  STOCHASTIC 
CHEMICAL  BIOLOGICAL  PROCESS, 

Wisconsin  Univ. -Madison. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05330 


TREATMENT  OF  LEACHATES  FROM  SANITA- 
RY LANDFILLS, 

Washington  Univ.,  Seattle. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05331 


BIOCHEMICAL  REACTOR  ANALYSIS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Coll.  of  Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05334 


STAGE,  DISCHARGE  AND  QUALITY 
CHANGES  IN  A  WATER  TABLE  AQUIFER  RE- 
LATED TO  URBANIZATION, 

Toledo  Univ.,  Ohio.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  4C. 

W77-05335 

DISPERSION  OF  WATER  POLLUTANTS  IN  A 
TURBULENT  SHEAR  FLOW, 

Stone  and  Webster  Engineering  Corp.,  Boston, 

Mass. 

G-T.  Yeh.and  Y-J.Tsai. 

Water  Resources  Research,  Vol.  12,  No.  6,  p  1265- 

1270,  December  1976.  4  fig,  14  ref. 

Descriptors:  'Dispersion,  'Pollutants,  'Turbulent 
flow.  'Model  studies,  Mathematical  models. 
Water  quality,  Rivers,  Streams,  Velocity,  Dif- 
fusivity.  Flow,  Streamflow,  Analytical 
techniques.  Water  pollution  sources,  'Path  of  pol- 
lutants. 
Identifiers:  'Turbulent  shear  flow. 


A  steady  state,  two  dimensional  turbulent  diffu- 
sion equation  describing  the  concentration  dis- 
tribution of  a  substance  from  a  line  source  in  a 
shear  flow  field  was  solved  analytically.  A  similar 
formulation  may  be  developed  for  any  other  kinds 
of  sources.  In  the  study,  the  velocity  and  eddy  dif- 
fusivity  were  assumed  to  be  variables  given  by  the 
power  law  approximations,  and  the  depth  of  the 
water  body  was  assumed  finite,  with  no-flux  boun- 
dary conditions  applied  at  the  water  surface  and 
bottom.  This  represents  a  first  step  toward  analyti- 
cal water  quality  modeling,  which  realistically  in- 
cludes the  effects  of  both  the  finitcness  in  water 
depth  and  the  nonhomogeneity  in  velocity  and  dif- 
fusivity.  Results  from  the  present  model  were 
compared  with  those  obtained  from  the  finite 
depth  constant  coefficient  model  and  from  the  in- 
finite depth  constant  coefficient  model.  They 
showed  significant  and  realistic  differences  in  the 
prediction  of  concentration  patterns.  The  effects 
of  nonhomogeneous  velocity  and  diffusivity  are 
cancelled  out  by  the  effect  of  boundary  reflection 
far  away  from  the  source.  (Sims-ISWS) 
W77-05346 

AN  X-Z  HYDRAULIC/THERMAL  MODEL  FOR 
ESTUARIES, 

General  Electric  Co.,  Philadelphia,  Pa.  Re-entry 

and  Environmental  Systems  Div. 

R.  R.  Boericke,  and  J.  M.  Hogan. 

Journal   of   the    Hydraulics    Division,    American 

Society  of  Civil  Engineers,  Vol.  103,  No.  HY1, 

Proceedings  Paper  12669,  p  19-37,  January  1977. 

11  fig,  25  ref,  2  append. 

Descriptors:  'Estuaries,  'Thermal  pollution, 
'Model  studies,  'Hudson  River,  Mathematical 
models,  Density,  Salinity,  Temperature,  Water 
temperature,  Tides,  Tidal  waters,  Powerplants, 
Dispersion,  Rivers,  Hydraulics,  Circulation, 
Water  circulation,  Water  pollution  sources,  Path 
of  pollutants,  'New  York. 

A  two-dimensional,  time-dependent  numerical 
model  for  partially  stratified  estuaries  was 
described.  The  model  was  based  on  a  coupled 
solution  to  the  continuity,  momentum,  and  salinity 
equations  in  the  longitudinal  (x)  and  vertical  (z) 
directions.  The  hydrostatic  approximation  was 
used,  and  the  vertical  exchange  of  momentum, 
mass,  and  energy  was  modeled  with  an  eddy 
viscosity  by  using  empirical  modifications  for  sta- 
ble and  unstable  stratification.  The  numerical 
method  was  a  time  and  space  staggered  scheme, 
with  the  vertical  direction  treated  implicitly.  Con- 
vection terms  in  the  transport  equations  were 
treated  with  upwind  differencing.  The  model 
results  showed  good  agreement  with  observed 
tidal  phase  lag,  current,  and  salinity  data.  At  low 
freshwater  flows,  the  model  predicts  a  large  densi- 
ty-induced circulation  (DIC),  which  strongly  in- 
fluences the  dilution  of  thermal  discharges.  An  im- 
portant result  was  that  the  DIC  is  not  monotonic, 
being  much  larger  in  the  deep  sections  of  the  river 
due  to  recirculation.  (Sims-ISWS) 
W77  -05358 


Descriptors:     'Storm     water,     'Runoff, 
quality,  'Urban  drainage,  "Colorado,  *Ul 
noff.    Water   pollution   sources.   Pollution 
merit ,  Snowmelt 
Identifiers:  'BouldcrfColoj. 

This  research  was  an  initial  study  on  urbai 
water  runoff  in  Boulder,  Colo  I  he  ob 
were  to  measure  the  pollutional  character 
stormwater  drainage,  and  to  study  its  in 
the  receiving  water  quality.  Both  snow-mei 
and  rainfall  discharges  were  analyzed  to 
terize  the  stormwater  with  respect  to  phyi 
chemical  parameters.  The  study  provided  I 
for  developing  a  more  complete  pictun 
need  for  stormwater  pollution  abate! 
Boulder  (See  also  W77-05370) 
W77-05369 


THE  LYCOMING  COUNTY,  PENNSYLVANIA, 
SANITARY  LANDFILL:  STATE-OF-THE-ART 
IN  GROUND-WATER  PROTECTION, 

Giddings   (Todd)  and   Associates,   State  College, 

Pa. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-05363 

A  CHARACTERIZATION  OF  URBAN  STORM- 
WATER RUNOFF  IN  BOULDER,  COLORADO, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  and  En- 
vironmental Engineering. 

V.  Nilsgard,  E.  R.  Bennett,  and  K.  D.  Linstedt. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  710, 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
M  S.  Thesis,  1976.  170  p.  OWRT  A-028-COLO(1), 
14-34-0001-6006. 


POLLUTIONAL         CHARACTERISTIC 
URBAN  SNOWMELT  RUNOFF, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil 
vironmental  Engineering. 
G.  M.  Battaglia. 

Available  from  the  National  Technical 
tion  Service,  Springfield,  VA  22161  as  PB 
Price  codes:  A07  in  paper  copy,  A01  in  mi 
M  S  Thesis,  December  1976.  120  p,  25  fi| 
57  ref,  append.  OWRT  A-028-COLO(2 
0001-6006. 

Descriptors:  'Storm  water,  Runoff,  *Wa 
ty,  'Urban  drainage,  'Snowmelt,  'Urba 
'Colorado,  Water  pollution  sources.  Se\ 
banization,  Cities. 
Identifiers:  'BouldertColo). 

This  research  was  the  second  of  a  two  p 
on  urban  stormwater  runoff  in  Boulder,  < 
The  objectives  were  to  give  a  representat 
concentrations  and  loadings  of  selected  i 
from  snowmelt  runoff,  and  their  irnpac 
receiving  stream,  Boulder  Creek.  A  183 
sidential  area  served  by  a  separate  storm 
tary  sewer  system  was  selected.  The  sto 
system  discharges  into  Boulder  C« 
recorded  snowfalls  and  subsequent  nil 
been  investigated  for  the  fall  and  wintei 
76.  Concentrations  of  urban  stormwatt 
pollutant  variations  in  Boulder  Cr< 
loadings  from  the  storm  sewer  were  also 
during  this  period.  Concentrations  of  th 
chemical  parameters  in  snowmelt  run 
highly  variable,  similar  to  rain  runoff.  T 
centrations  peaked  during  the  middle  ol 
corresponding  with  periods  of  maximu 
Pollutant  concentrations  in  the  storm  se 
usually  below  those  found  for  rain  runof 
to  lower  flows  in  the  creek  during  i 
months,  the  detrimental  effects  from 
were  as  significant  as  those  found  in  th< 
rain  runoff  study.  The  impact  of  urb 
upon  receiving  waters  is  brought  into  pi 
when  comparing  the  storm  sewer 
loadings  with  those  of  the  municipal  seu 
ment  plant  effluent.  While  adding  only 
cent  of  the  total  flow  to  the  creek,  the  sti 
contributes  almost  50%  of  the  total  solid: 
and  over  75%  of  the  suspended  solids. 
W77-05369) 
W77-05370 


RECYCLING  OF  SEWAGE  EFFLUEK 
RIGATION:  A  FIELD  STUDY  ON  OAH 
PROGRESS  REPORT  FOR  AUGUST 
JUNE  1975. 

Hawaii      Univ.,      Honolulu.      Water 

Research  Center. 

For  primary  bibliographic  entry  see  Fieli 

W77-05372 

CHARACTERIZATION  OF  SANITAB 
FILL  LEACHATES, 

Norsk  Institutt  for  Vannforskning,  Blint 
O.  J.  Johansen,  and  D.  A.  Carlson. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Sources  Of  Pollution— Group  5B 


Research,  Vol.   10,  No.   12,  p  1129-1134 
fig,  4  tab,  8  ref. 

Jtors:  "Landfills,  *Waste  disposal, 
ate,  "Washington,  'Disposal,  "Water  pol- 
sources,  Sewage  treatment,  Analytical 
lies,  Leaching,  Organic  compounds, 
posing  organic  matter,  Water  pollution, 
quality.  Chemical  analysis.  Environmental 
on.  Biochemical  oxygen  demand.  Chemical 
demand,  Garbage  dumps, 
ers:  'Disposal  fields,  'Norway,  Total  or- 
irbon,  Trace  metals,  Nitrogen  content. 

ed  herein  was  composition  of  leachates 
me  sanitary  landfills  in  Norway  and  in  the 
The  wide  range  of  compositions  found  was 
sd  mainly  to  the  efficiency  of  the  various 
s  used  to  prevent  water  from  entering  the 
«anic  acids  were  found  to  contribute  al- 
%  of  the  total  organics  in  the  high  strength 
:s.  The  ratio  of  carbonaceous  BOD  to  COD 
:d  significantly  with  the  concentrations  of 
i.  Thus  a  better  biological  treatability  is  ex- 
:or  the  high  strength  leachates.  High  con- 
Mis  of  nitrogen,  manly  as  ammonia, 
d  in  all  the  samples,  while  the  concentra- 
l  phosphorus  were  low.  Of  the  heavy 
iron  was  high  in  all  the  leachates,  and  zinc 
ad  to  be  the  mext  highest.  The  concentra- 
chromium,  nickel,  copper,  cadmium,  and 
elow.(Henley-ISWS) 
132 


i  OF  OCEAN  DUMPING  RESEARCH  IN 
)RK  BIGHT, 

New  York  Bight  Project  Office,   Stony 

anson. 

)f  the  Waterway,  Port,  Coastal  and  Ocean 
.American  Society  of  Civil  Engineers 
No.  WW1,  Proceedings  Paper  12722,  p  9- 
jary  1977.  7  fig,  2  tab,  34  ref,  append. 

»rs:    'Oceanography,     'Oceans,     'New 
>Jew  Jersey,  Pollutants,  Pollution  abate- 
search  and  development,  Waste,  Sewage 
bacteria,     Sewage     disposal,     Sewers' 
ffluents. 

s:  'Long  Island,  'Ocean  dumping,  'New 
ght,  Bight  Apex,  Sewer  outfalls  At- 
c  fallout,  Vessel  wastes,  Spills. 

Vork  Bight  extends  seaward  from  Long 
d  New  Jersey  to  the  edge  of  the  continen- 

Wastes  from  approximately  20,000  000 
e  discharged  to  the  Bight  Apex.  These 
nve  by  a  variety  of  routes:  ocean  dump- 
er outfalls,  atmoshperic  fallout,  river 
s.  land  runoff,  thermal  discharges  vessel 
nd  occasional  spills.  Biotic  aberrations  in 

are  more  prevalent  than  in  comparable 
ivironments.  Locally,  ocean  disposal  of 
ludge  and  dredge  material  could  have 
'ciated  with  these  impacts.  Comparable 

existing  ocean  dumping  practices  and  of 
alternate  ocean  disposal  sites  nearly  65 
lies  (120  km)  out  on  the  continental  shelf 

"sws)d  and  reported  in  this  studv- 

3 


Identifiers: 
dispersion. 


Anti-knock     compounds,     Pollutant 


Factors  influencing  the  impact  of  highway  lead  on 
the  quality  of  water  resources  were  discussed,  and 
the  available  information  on  each  factor  was  eval- 
uated critically.  Hence,  the  sources  of  lead  input 
to  the  highway  environment  were  described  and 
the  subsequent  airborne  and  waterborne  dispersal 
to  the  receiving  waters  was  discussed  in  detail  It 
appears  that  the  impact  on  surface  waters  is  con- 
fined to  the  lead  contained  in  surface  runoff  as 
the  lead  dispersed  to  roadside  soils  is  effectively 
immobilized  in  the  top  10  cm  of  soil.  The  concen- 
tration of  lead  in  highway  runoff  can  reach  levels 
far  in  excess  of  those  normally  encountered  in  sur- 
face waters.  However,  when  evaluating  the  impact 
on  the  receiving  waters,  the  importance  of  con- 
sidering both  the  lead  mass  discharge  from  the 
highway  and  the  subsequent  dilution  by  the  receiv- 
ing water  was  stressed.  Finally,  the  p-esent  in- 
adequate understanding  of  the  physiochemical 
torms  of  lead  in  polluted  and  natural  waters  was 
highlighted.  (Henley-ISWS) 
W77-05452 


WVAY  AS  A  SOURCE  OF  WATER 
£?*.^l  APPRAISAL  WITH  THE 
IETAL  LEAD, 

Univ.,  Bailrigg  (England).  Dept.  of  En- 
al  Sciences. 

sxen,  and  R.  M.  Harrison. 
*arch,  Vol.  11,  No.  1,  p  l-H,  1977.  4 

».  1  *L,ffd'      Pollu'ants,      'Highways, 

etals,  Water  pollution.  Water  quality 

Air  pollution,  Public  health,  Toxicity 

ution  sources,  Roads,  Chemistry,  En- 

a.hofCp,0liuta°n,tsCOntaminati0n-Meta,S- 


DISSOLVED    NITROGEN    AS    A    TRACER    OF 
FISH  MOVEMENTS, 

British  Columbia  Univ.,  Vancouver 

H.  H.  Harvey. 

Verhandlungen     Internationale     Vereinigung    fur 

^^^i50116   und  Angewandte   Limnologie,   No 
15,  (1964),  p  947-951,  14  fig. 

Descriptors:  Salmon,  'Sockeye  salmon  'Fish 
migration,  Juvenile  fish,  Fish  diseases,  On-site  in- 
vestigations, 'Hydrostatic  pressure,  Nitrogen 
'Supersaturation,  Equilibrium,  Thermocline! 
Fish  physiology,  Water  temperature. 
Identifiers:  Cultus  Lake,  'Swimbladder  'Sockeye 
salmon  smolts,  Outmigration,  'Embolism,  'Gas 
bubble  disease. 

Sockeye  smolts  migrating  out  of  Cultus  Lake  after 
the  lake  has  stratified  thermally,  show  a  marked 
propensity   to   gas   embolisms   following   sudden 
pressure  reduction  below  atmospheric  conditions 
This  state  of  the  fish  is  associated  with  some 
period  of  residence  in  the  lake  at  the  depth  of  the 
thermocline  or  greater.  Individual  fish  change  tem- 
perature more  rapidly  than  they  equilibrate  with 
the  nitrogen  of  their  environment.  In  late-migrat- 
ing smolts,  moving  upward  rapidly  from  the  ther- 
mocline to  the  lake  surface,  the  nitrogen  content 
of  the  fish  would  approach  130  percent  of  air  satu- 
ration. Nitrogen  equilibration  between  fish  and  en- 
vironment is  too  rapid  for  dissolved  nitrogen  to  ac- 
count for  the   slowly  disappearing  lethal  factor 
shown  by  the  late-migrating  smolts.  Bladderless 
fish  and  smolts  with  catheterized  swimbladders 
are   less   prone   to   such   embolisms  on  pressure 
reduction.  No  difference  was  found  in  the  case  of 
passage  of  gas  through  the  pneumatic  duct  for  sur- 
face and  depth-held  fish.  No  change  in  the  swim- 
bladder   was   observed    such    as    to   explain    the 
seasonal  change  in  mortality.  (Katz) 
W77-05461 


BIOCHEMICAL,  MORPHOLOGICAL,  AND 
PHYSIOLOGICAL  STUDIES  ON  THE 
METHANE  OXIDIZING  BACTERIUM 

METHYLOSINUS  TRICHOSPORIUM,  WITH 
EMPHASIS  ON  STRUCTURE,  FUNCTION  AND 
COMPOSITION  OF  THE  INTRA- 

CYTOPLASMIC  MEMBRANES, 
Ohio  State  Univ.,  Columbus.  Dept.  of  Microbiolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5C 
W77-05482 


THE   GAS-BUBBLE   DISEASE   OF   FISH     THE 

CAUSES,     ATTENDANT     PHENOMENA     AND 

CURE,     (DIE    GASBLASENKRANKHEIT    DER 

FISCHE,  URSACHEN,  BEGLEITERSCHEINUN- 

GEN  UND  ABHILFE), 

Zagreb      Univ.     (Yugoslavia).      Morphologische- 

Biologische  Institut. 

For  primary  bibliographic  entry  see  Field  5C 

W77-05474 


THE  GAS  BUBBLE  DISEASE  OF  FISH  AND  ITS 
CAUSE, 

Brown  Univ.,  Providence,  R.I.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C 
W77-05479 


BIODEGRADABILITY     OF     ORGANIC     COM- 

Connecticut  Univ.,  Storrs 
R.  G.  Bedard. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  707 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche' 
Master  of  Science  Thesis,  1976.  84  p,  37  fig  3  tab 
32  ref.  OWRT  A-030-CONN  (10).  14-31-0001-3007.' 

Descriptors:  'Biodegradation,  'Organic  com- 
pounds, 'Organic  wastes,  'Refractivity 
Biochemical  oxygen  demand,  Sewage  effluents 
Pollutant  identification. 

Identifiers.  'Refractory  index,  'Biological  inter- 
ference value,  'Warburg  respirometer  test, 
'Biological  oxidation,  Acetic  acid.  Starch 
Ethylene  glycol,  Carbaryl  sevin,  DDT,  Bipyridine.' 

The   quantitative   measure  used   to  describe   the 
degradability  of  compounds  was  the  Refractory 
Index     (R.I.),     interpreted     as     the     degree     of 
biodegradation  of  the  compound.  An  R.I.  of  1 .0  in- 
dicated total  degradation  to  natural  aerobic  end 
products  of  C02,  and  H20  and  N03;  and  R.  I.  of 
zero  indicated  no  biodegradation.  The  index  used 
to  describe  a  biointerference  response   was  the 
Biological  Interference  Value  (B.I.V.),  interpreted 
as  an  apparent  reduction  in  BOD  exerted  by  the 
background  sewage  resulting  from  the  prescence 
of  the  test  compound  in  the  sewage.  A  B.I.V.  of  1  0 
showed  complete  interference;  a  B.I.V.  of  zero  in- 
dicated no  interference.  Many  compounds  were 
not  completely  degraded  in  the  near  optimal  aero- 
bic    environment    of    the     long-term     Warburg 
Respirometer  Test.  Carbaryl  sevin  and  ethylene 
glycol  showed  high  removal  through  biological  ox- 
idation, while  some  naturally  found  compounds 
like  starch  and  acetic  acid,  generally  expected  to 
undergo  high  biological  oxidation,  are  reported  as 
showing    resistance    and    only    60%    degradation 
(R.I.  =  6).  Other  naturally  and  industrially  occur- 
ring compounds   such   as   humics,   gasoline   and 
adenine  underwent  almost  no  degradation  at  all.  In 
some  cases,  interference  was  shown  to  the  biologi- 
cal   process    reducing    the    degradation    of    the 
background     sewage     by     as     much     as     50% 
(B.I.V.  =  5).   Such   inhibitory  responses  were  ex- 
hibited by  compounds  like  DDT,  bipyridine  and 
cyanunc  acid,  (de  Lara-Conn) 
W77-05483 


DISTRIBUTION  OF  BENTHIC  MACROINVER- 

™RATES  IN  AN  ARTIFICIALLY 

DESTRATIFIED  RESERVOIR, 

Oklahoma  State  Univ.,  Stillwater.  Dept  of  Zoolo- 
gy- 

C.  J.  Ferraris,  Jr. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  714 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche' 
M.S.  Thesis,  May  1976.  51  p,  1  fig,  19  tab  38  ref 
append.  OWRT  A-059-OKLA(2). 

Descriptors:  'Oklahoma,  Reservoirs 

Distribution,  'Benthos,  Invertebrates  Ther- 
mocline, 'Destratification,  Aeration,  Profundal 
zone,  Diptera,  Data  collections,  Sampling  Water 
quality  control. 

Identifiers:  'Ham's  Lake(Okla),  Species  diversity 
Siahs  sp,  'Artifical  destratification. 

A  total  of  76  species  of  benthic  macroinver- 
tebrates  was  collected.  The  composition  and  den- 
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sity  of  the  benthic  assemblage  was  similar  to  that 
of  other  Oklahoma  reservoirs.  The  number  of  spe- 
cies and  density  of  macroinvertebrates  decreased 
from  March  to  the  end  of  July  1975.  Species  diver- 
sity   probability  of  interspecific  encounter,  and 
biomass  did  not  change  significantly  with  time. 
Number  of  species,  species  diversity,  and  proba- 
bility of  interspecific  encounter  decreased  with 
depth  on  all  sampling  times.  The  most  pronounced 
changes   occurred   between   4   and    5    m   during 
periods  of  thermal  stratification  and  hypohmnion 
anoxia.  Density  and  biomass  of  the  assemblage 
decreased  with  depth,  but  the  decrease  could  not 
be  directly  related  to  the  physicochemical  condi- 
tions    of     the     lake.     Artificial     destratification 
removed  the  thermocline  from  Ham's  Lake  within 
2   weeks.   Destratification   and   aeration   enabled 
species  of  chironomids  and  Sialis  to  recolonize  the 
prof  undal  zone,  thus  increasing  the  number  of  spe- 
cies, density,  and  species  diversity  of  the  profun- 
dal  benthos.  Since  increased  species  diversity  has 
been  associated  with  healthier  environments,  it 
was  concluded  that  artificial  destratification  in- 
creased the  quality  of  the  profundal  zone  of  Ham's 
Lake. 
W77-05485 

COMPONENT  COMPOSITION  AND  TRANS- 
FORMATION AND  WATERSOLUBLE  OR- 
GANIC SUBSTANCE  IN  BOTTOM  SOILS  OF 
THE  KREMENCHUG  RESERVOIR,  (IN  RUS- 
SIAN), 

Akademiya  Nauk  URSR,  Kiev.  Instytut 
Hidrobiologii. 

I.  K.  Palamarchuk,  Ya.  I.  Bass,  and  B.  I. 
Nabivanets. 
GidrobiolZh  12(2),  p  13-21,  1976. 

Descriptors:     "Organic     compounds,     "Proteins, 
"Organic  acids,  Reservoirs,  "Bottom  sediments, 
"Amino  acids.  Water  pollution  sources. 
Identifiers:       Russian-Sfsr,       USSR,       "Sugar, 
"Kremenchug  Reservoir(USSR). 

Compared  with  short-term  recurrent  flooding  con- 
dition, (in  the  Russian  SFSR,  USSR)  underwater 
conditions  and  constant  flood  favor  the  accumula- 
tion of  biochemically  unstable  watersoluble  or- 
ganic compounds  from  a  group  of  bound  and  free 
sugars,  proteins,  volatile  organic  acids  and  amino 
acids  (to  4.6  plus  or  minus  1.0%  on  the  average 
against  2.4  plus  or  minus  1.2%  for  readily 
hydrolyzable  fractions).  (Briefly  mentions  role  of 
microflora  in  using  certain  compounds  as  energy 
source. )-Copyright  1976,  Biological  Abstracts, 
Inc. 
W77-05492 


W77-05495 

FIELD  STUDIES  ON  THE  SURVIVAL  OF 
COLIFORMS  AND  E.  COLI  IN  SEAWATER, 

South  Australia  Engineering  and  Water  Supply 
Dept.,  Salisbury.  Water  and  Water  Pollution  Con- 
trol Lab. 
R.  P.  Waters. 

Water  (Journal  of  the  Australian  Water  and  Waste- 
water Association)  Vol.  3,  No.  4,  p.  22-26, 
December  1976.  8  fig,  2  tab,  14  ref. 

Descriptors:     "Sewage     bacteria,     "Sea     water, 

"Mortality,    "Sewage   disposal,    "Conforms,    *E. 

coli,  Waste  dilution,  Seasonal,  Water  temperature, 

Australia. 

Identifiers:  Mount  Gambier(S.A.),  Port  McDon- 

nelKS.A.). 

Untreated  sewage  from  Mount  Gambier,  South 
Australia,  is  discharged  into  the  sea  near  Port  Mc- 
Donnell. As  part  of  studies  relating  to  a  proposed 
upgrading  of  the  discharge  system,  the  time  for  90 
per  cent  disappearance  of  initial  numbers  of  in- 
dicator bacteria  (T90)  was  determined  for  various 
dilutions  of  sewage  in  seawater  in  a  simulated 
marine  environment.  The  T90  times  varied  widely 
with  seasonal  temperature,  being  shortest  in 
summer.  For  E.  coli,  the  summer  T90  times  ranged 
from  1 .9  for  a  l-in-500  sewage-seawater  dilution  to 
approximately  8  hr  for  a  l-in-20  dilution.  The 
equivalent  winter  range  was  5.5  to  45.5  hr.  A 
similar  pattern  was  recorded  for  'total  coliforms'. 
The  significance  of  the  results  is  discussed;  their 
application  to  a  theoretical  outfall  model  would  de- 
pend on  other  factors  affecting  the  distribution  of 
the  sewage  in  the  marine  environment.  (CSIRO) 
W77-05530 


DISAPPEARANCE  AND  MIGRATION  OF 
PROPANIL  AND  ITS  METABOLITE  3,4- 
DICHLORANILINE  IN  AN  IRRIGATED  LAND- 
SCAPE, (IN  RUSSIAN), 

Akademiya    Nauk    SSSR,    Pushchino.    Inst,    of 

Agiochemistry  and  Soil  Sciences. 

M.  S.  Sokolov,  L.  L.  Knyr,  M.  I.  Nevzorov,  B.  A. 

Kryzhko.  and  A.  P.  Chubenko. 

Izv  Akad  Nauk  Sssr  Ser  Biol  2,  p  171-181 ,  1976. 

Descriptors:     "Organic     compounds,     "Irrigated 
land,  "Path  of  pollutants,  "Herbicides,  Migration, 
"Rice,  "Enzymes,  "Soil  microorganisms.  Microbi- 
al degradation. 
Identifiers:  "Dichloraniline,  "Propaml. 

The  disappearance  rate  and  migration  of  the  herbi- 
cide propanil  and  3,4-dichloraniline  (3,4-DCA) 
were  studied  under  the  conditions  of  rice  irrigated 
systems  (lower  reaches  of  the  Kuban  river 
(USSR)).  The  destruction  of  the  compounds  was 
largely  due  to  soil  microorganisms  and  enzymes 
and  to  insolation  and  the  action  of  the  rice  plants. 
Only  1%  of  the  total  amount  of  the  compounds 
was  leached  into  the  drainage.  The  toxicants  were 
detected  in  drainage  and  soil  water  at  an  accepta- 
ble concentration  level  or  lower  in  the  course  of 
the  entire  rice  growing  season  -Copyright  1976, 
Biological  Abstracts,  Inc. 


5C.  Effects  Of  Pollution 

THE  EFFECT  OF  WATER  TEMPERATURE  ON 
ECOLOGICAL  PROCESSES  IN  A  RESERVOIR 
RECEIVING  HEATED  WATER, 

Missouri  Univ.-Columbia.  School  of  Forestry, 
Fisheries  and  Wildlife. 

A.  Witt,  Jr.,  R.  S.  Campbell,  G.  P.  Busacker,  T.  H. 
Chen,  and  C.  W.  Esterby. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  191 , 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Missouri  Water  Resources  Research  Center, 
Columbia,  Completion  Report,  January  27,  1977.  9 
p,  7  ref.  OWRT  B-039-MO(8).  USDI-OWRR-14- 
31-0001-3296. 

Descriptors:  "Thermal  pollution,  Reservoir, 
Reservoir  fisheries,  Age,  Growth  rates,  Lar- 
gemouth  bass,  Sunfishes,  Channel  catfish, 
Mayflies,  Limnology.  Primary  productivity, 
Phytoplankton,  Periphyton,  Zooplankton, 
Benthos,  Standing  crops,  Biomass,  Fish  farming. 
Water  temperature.  Heated  water,  Ecology, 
Water  pollution  effects. 

Six  studies  were  conducted  on  a  4,500-acre  reser- 
voir that  receives  heated  water  from  a  475,000  kw 
power  plant.  The  limnological  and  periphyton 
study  indicated  that  the  reservoir  was  light  limited 
and  of  low  productivity.  The  effect  of  the  thermal 
effluent  on  zooplankton  and  benthos  was  negligi- 
ble. Growth  rates  of  largemouth  bass  and  white 
crappie  were  apparently  influenced  more  by  tur- 
bidity and  available  forage  fishes  than  by  the  ther- 
mal effluent.  The  effluent  did  attract  and  concen- 
trate fishes  during  winter.  Channel  catfish  were 
successfully  cultured  in  floating  cages  in  the 
heated  water.  The  water  was  too  cool  for  good 
growth  during  winter.  The  effluent  had  a  sublethal 
effect  on  the  fat  composition  of  tissues  and  normal 
development  of  the  gonads  in  the  white  crappie. 
These  studies  indicate  that  the  thermal  effluent 
had  a  minimal  impact  on  the  ecological  processes 
within  the  reservoir. 
W77-05108 


AI.GOLOGICAI.  OBSERVATIONS  IN  Tl 
UKIJORD  AND  THE  ADJACENT  | 
AREAS,  S.K.  NORWAY,  (IN  NOKWEGIAP 

Oslo  Univ  (Norway).  Inst  of  Marine  Bioloj 
T  E   Lein,  J.  Rueness.andO   Wiik. 
Blyttia32(3),p  155-168,  1974 

Descriptors:    "Algae,    "Aquatic    plants.    * 
"Toxicity,  Pulp  wastes,  Industrial  wastel 
mentation.  Water  pollution  effects. 
Identifiers:     Ascophyllum-nodosum,     Cer 
strictum,  Fucus-vesiculosus,  "Norwayddd 

The  benthic  vegetation  of  the  Iddef  jord  : 

adjacent  coastal  area  outside  the  fjord 

vestigated  from  May  1972-Sept.  1973.  Iddt 

a  threshold-fjord  which  is  heavily  polluted, 

due  to  organic  wastes  from  a  paper  and  pul 

Halden.  The  discharge  of  fresh  water,  mail 

the  river  Tista  at  Halden,  produces  a  bracl 

face  layer,  characterized  by  high  turbidity 

salinities.  The  deeper  water  layers  inside 

are  usually  anoxic,  and  H2S  containing  wa 

rise  to  the  surface.  There  is  a  marked  dec 

the  number  of  species  from  the  outermof 

ties  inwards,  with  minimum  near  Halden  v 

autotrophic  algae  were  recorded.  There  is 

a  decrease  in  the  lower  limit  of  algal  ve 

towards  the  inner  parts  of  the  fjord.  Tl 

boundaries  of  fucoids  are  discussed  acco 

gradients  in  environmental  factors.  Speci 

Fucus    vesiculosus    and    Ascophyllum   I 

were  transplanted  to  various  places  insi 

present  inner  boundaries,  and  growth  and  j 

ment  were  compared  with  that  of  planl 

original  population.  Pollution  effects  rat 

reduced  salinity  control  the  inner  boundar 

coids  and  possibly  other  species  in  the  fjoi 

rates  of  sedimentation  of  particular  subsU 

parently  exert  a  highly  unfavorable  effei 

benthic  algae.  A  toxic  effect  of  dissolv 

pounds  in  the  water  near  Halden  was  sugf 

growth  experiments  using  the  red  alga  C 

strictum. 

W77-05196 


DIQUAT  AND  ENDOTHALL:  THEIR  F 
THE  ENVIRONMENT, 

Wisconsin    Univ.,    Madison.    Water    B 

Center. 

For  primary  bibliographic  entry  see  Field 

W77 -05204 

THE   USE   OF  OXYGEN   DEFICIT   Ml 
MENTS  AS  AN  INDEX  OF  EUTROPH1 
IN  TEMPERATE  DIMICTIC  LAKES, 
W.  R.  Eberly. 

Verhandlungen  Internationale  Vereimgi 
nologie,  Vol.19,  p.  439-441,  1975.  1  tab.,  3 

Descriptors:  "Estimating,  "Eutrophicati 
surement,  "Dissolved  oxygen,  Hypohm 
ygen  sag,  Lakes,  Water  pollution,  ' 
identification. 

As  part  of  an  effort  to  devise  a  simple 
means  for  identifying  eutrophic  lakes  tl 
singled  out  for  more-detailed  studies,  a  ] 
is  demonstrated  for  calculating  the  hyi 
oxygen  deficit  to  aid  in  preliminary  sere 
large  number  of  lakes.  Crude  oxygen  def 
in  excess  of  100  g/sq  m  or  areal  cruc 
deficit  values  in  excess  of  50  g/sq  « 
severe  eutrophic  conditions.  The  concej; 
on  the  premise  that  oxygen  consumpti 
decomposition  of  excess  organic  matter 
one  of  the  consequences  of  eutrophicati 
fore  oxygen  deficit  measurements,  in  c< 
to  most  other  indices,  are  more  likely  t 
when  eutrophication  has  become  a  pro 
to  tell  something  about  the  degree  of  tha 
A  crucial  point  is  the  initial  saturation  le' 
determine  the  degree  of  oxygen  depletio 
solute  oxygen  deficit  is  based  on  the  ox 
ration  at  4C  at  the  spring  overturn.  M 
remain  homotherma!  for  a  period,  nsinjj 
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the  beginning  of  stratification;  therefore 
olute  oxygen  deficit  would  be  too  high.  The 
:  oxygen  deficit  is  based  on  oxygen  satura- 
te actual  observed  temperature  following 
circultion-the  highest  homothermal  tem- 
e  observed.  The  possibility  that  significant 
ies  of  allochthonous  organic  matter  is  en- 
:he  hypolimnion  or  that  there  is  any  inor- 
hemical  oxygen  demand  should  be  taken 
nsideration  during  measurements.  (Auen- 
sin). 
222 
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iL  benthic  biomass  distribution 

HIGH-MOUNTAIN  LAKE  (VORDERER 
:R TALER  SEE,  TYROL,  AUSTRIA), 

ichko. 

ilungen   Internationale   Vereinigung  Lim- 
Vol.  19,  Part  II,  p.  1279-1285,  1975.  5  fig., 

tors:  'Foods,  *Productivity,  'Benthos, 
ss,  *  Distribution,  Benthic  fauna,  Foreign 
i,  Seasonal,  Nematodes,  Oligochaetes 
Microorganisms,  Lakes,  Limnology 
rates.  6J 

srs:  *AUochthonous  material,  *Vorderer 
JerSee(Austria). 

ly  of  Vorderer  Finstertaler  See(Austria),  a 
,  15.76  hectare  lake  with  a  maximum  depth 
neters  and  a  mean  depth  of  14.8  meters,  it 
nd  that  allochthonous  material  together 
:roflora  is  most  likely  thefood  source  for 
los  and  therefore  the  regulating  factor  in 

benthic  biomass  distribution.  Al- 
ous  material  enters  the  lake  in  late  June 

August.  It  serves  first  as  a  substrate  for 

and  fungal  growth.  Through  their  activi- 
uc  matter  is  transformed  into  a  digestible 
r  zoobenthos.   As   this   process   is   slow 

of  temperature  and  low  nitrogen  and 
rus  concentrations,  the  gap  of  two  of 
nths  between  energy  output  and  reaction 
nthos  may  be  explained.  Zoobenthos  con- 
i  investigated  at  the  lake  included  various 
of  nematoda,  oligochaeta  and 
udae.  Crustaceans  and  testaceans  were 
ugated.  The  lake  basin  is  simply  shaped 
*>  slopes  and  a  relatively  large  and  flat 
a.  The  slope  is  dominated  by  chironomids 
aceans  and  the  flat  depth  by  oligochaeta 
itodes.  (Harris-Wisconsin) 


rY  OF  THE  OXYGEN   STRATIFICA- 
A  EUTROPHIC  LAKE, 
fan,  B.  J.  G.  Flik,  and  J.  Ringelberg. 
ungen   Internationale   Vereinigung  Lim- 
'ol.  19.  Part  II.p.  1193-1201,  1975.  7  fig., 


«:  Oxygen,  "Diurnal  distribution 
ition,  'Dissolved  oxygen,  Lakes,  Lim- 
epth.  Time,  Foreign  research,  Monitor- 
urement,  Fluctuations,  Equilibrium. 

'Barlosche        Kolk(Netherlands) 
•tratification.  Oxygen  concentration. 

>r  study  of  Barlosche  Kolk,  a  eutrophic 
-  eastern  Netherlands  with  a  maximum 
oout  six  meters  and  a  surface  area  of  3.5 
.ocused  on  changes  in  oxygen  concen- 
n  depth  and  time-using  24-hour  periods 
amenta!  units  of  study  in  which  various 
:hemlca|  and  blological  da(a  W£re  co, 

M  model  54  oxygen  monitor,  compen- 
temperature  and  hydrostatic  pressure 
or  in  situ  measurements.  Every  hour  the 
lowered  from  a  raft  to  different  depths 
■OS.  25  meters  at  intervals  of  0.5  me- 

if0MlUVx0ns  Were  drawn  from  analysis 
w.  (I)  During  late  spring  and  early 
«  period  of  formation  of  the  summer 
)n-oygen  stratification  is  highly  stable 
■«  to   external   distrubances,    and    re- 


establishment  occurs  within  serveral  hours-  (2) 
although  the  presence  of  a  steep  oxygen  gradient 
usually  coincides  with  a  well-defined  thermocline 
the  latter  being  the  origin  of  a  stable  situation  this 
was  not  demonstrated  in  the  present  investigation- 
and  (3)  in  the  late  summer  and  early  autumn  the 
period  of  destruction  of  the  summer  oxygen 
stratification,  the  stratification  is  unstable  and  re- 
establishment  takes  several  days  when  it  occurs  at 
all.  (Hams-Wisconsin) 
W77-05224 


increase  in  Chlorococcophycaceae,  Euglenophyta 
and  Volvocophycaceae  and  a  decrease  in  diatoms 
An  insignificant  amount  of  blue-green  algae  was 
also  found.  A  total  of  192  spp.  were  common  to 
polluted  and  unpolluted  water.  A  study  of  the 
water  of  urban  purification  plants  showed  that  it 
contained  42  spp.  not  found  in  the  unpolluted 
water  but  isolated  from  the  water  below  the  city. 
Data  on  the  chemical  composition  of  water  from 
the  Teterev  river  are  also  given.-Copyright  1976 
Biological  Abstracts,  Inc. 
W77-05226 


SrX^w  ?F   ^TR'ENT    LIMITATIONS    IN 
SIX  SMALL  LAKES, 

G.  Chiaudani,  and  M.  Vighi. 

Verhandlungen   Internationale   Vereinigung  Lim- 
nology, Vol.  19,  Part  II,  p.  1319-1324,  1975  2  fig 
2  tab.,  13  ref.  6'' 

Descriptors:  'Nutrients,  'Algal  control,  'Limiting 
factors,  'Bioassay,  Analytical  techniques.  Chemi- 
cal analysis,  Regression  analysis,  Statistical 
methods,  Eutrophication,  Phosphorus  com- 
pounds, Nitrogen  compounds,  Lakes,  Limnology 
roreign  research. 

Identifiers:   'Brianza  Lakes(Italy),   'Selenastrum 
capricornutum,  Nitrogen/phosphorus  ratio. 

Laboratory  bioassays  of  samples  which  utilized 
Selenastrum  capricornutum  (Prinz)  as  the  test  or- 
ganism, were  carried  out  monthly  in  1972-73  on  six 
small    subalpine    lakes    (the    Brianza    Lakes)    in 
northern   Italy  near  the   southern  part  of  Lake 
Como.  The  bioassays  were  aimed  at  establishing 
experimentally  which  of  the  essential  mineral  ele- 
ments must  be  removed  to  restrain  or  cut  down  ex- 
cessive algal  growth  in  lake  waters.  Measurements 
were  made  of  orthophosphate  phosphorus,  total 
soluble  phosphorus,  ammonia  nitrogen,  total  inor- 
ganic   carbon    (computed    from    total    alkalinity 
acidity    and    temperature)    and    three    measured 
nitrogen  oxidation  forms.  Morphological  charac- 
teristics were  examined  in  the  lakes,  and  a  step- 
wise multiple  regression  analysis  was  run  to  evalu- 
ate the  statistical  relationship  between  S.  capricor- 
nutum growth  as  a  dependent  variable  and  dif- 
ferent chemical  parameters  as  independent  varia- 
bles.  Three   conclusions   were   drawn   from   this 
analysis:   (1)  The  molybdenum   blue  method    as 
confirmed    by    biological    assays,    measures    the 
phosphorus     available     for     algal     growth;     (2) 
orthophosphate  phosphorus  appears  to  be  the  key 
factor  for  phytoplankton  growth  in  all  six  lakes 
followed   by   nitrogen  as   the   factor  of   second- 
ranked  importance  and  as  verified  by  the  stepwise 
multiple  regression  analysis;  (3)  the  evaluation  of 
the  nitrogen/phosphorus  ratio  in  lake  waters  dur- 
ing    winter     overturn     can     reasonably     permit 
forecasts  of  the  dynamics  of  nutrient  limitation  all 
through  the  year.  (Harris-Wisconsin) 
W77-05225 


BACTERIAL  DISTRIBUTIONS  IN  LAKE  ERIE 
(1967,  1970), 

Canada    Centre    for    Inland    Waters,    Burlington 

(Ontario). 

S.  S.  Rao,  and  B.  K.  Burnison. 

Journal  Fisheries  Research  Board  of  Canada   Vol 

33,  p.  574-580,  1976.  9  fig.,  18  ref. 

Descriptors:  'Lake  Erie,  'Bacteria,  'Distribution 
'Cohforms,  Aerobic  bacteria,  Mapping,  Great 
Lakes,  Path  of  pollutants. 

Identifiers:  Heterotrophic  bacteria,  Membrane  fil- 
tration counts. 

Standard   plate   counts  and   membrane   filtration 
counts   were   the   procedures   used   to  determine 
densities   of  aerobic   heterotrophic   bacteria   and 
cohforms  in  Lake  Erie  in  1967  and  1970  as  the 
basis  for  mapping  bacteria  density  and  distribu- 
tion.    Epihmnetic     aerobic     heterotrophs     were 
mapped  by  number/ml  for  June  2-9    Augus  21-31 
October  23-30  of  1967  and  for  May  6-10,  August 
25-30  and  November  25-30,  1970  and  hypolimnetic 
densities  for  August  25-30,  1970.  Cohforms  were 
mapped  by  number/100  ml,  for  the  epilimnion  in 
July  28-August  2,  and  the  hypolimnion  for  July  28- 
August  2,  1970.  Concentrations  of  cohforms  and 
aerobic  heterotrophs  were  highest  in  the  western 
basin  and   nearshore  areas.   In  particular,   areas 
near  the  Detroit  River,  Grand  River  (Ontario)   and 
Cuyahoga  River  (Cleveland,  Ohio)  showed  high 
counts  as  did  the  area  near  Erie,  Pennsylvania 
(Auen-Wisconsin) 
W77-05227 


CHARACTERISTICS  OF  ALGOFLORA  OF  DIF- 
FERENT SECTIONS  OF  THE  TETEREV 
RIVER,  (IN  UKRANIAN), 

Kharkov   State    Univ.   (USSR).   Dept.   of   Lower 

Plants. 

T.  V.  Dohadina. 

UkrBotZh  32(1),  p  19-23,  1975. 

Descriptors:  'Algae,  'Cyanophyta,  Chlorophyta, 
Chrysophyta,  Euglenophyta,  Pyrrophyta,  Rivers 
Xanthophyta,  Water  pollution  effects. 
Identifiers:  Bacillariophyta,  Chlorococ- 

cophycaceae, 'Teterev  River(USSR),  Ukarainan- 
J>sr,  USSR,  Volvocophycaceae. 

Icl  T?e£crSV  "Ver  above  Zhitomir  (Ukarianian 
i>5K,  USSR)  is  characterized  by  algoflora  typical 
for  small  nvers  in  Polesye;  some  parts  of  the  river 
are  ohgosaprobic  and  others,  B-mesosaprobic.  A 
total  of  323  spp.  were  found  including  386  varieties 
and  forms  of  the  divisions;  Chyrsophyta,  Pyr- 
rophyta, Euglenophyta,  Chlorophyta, 
Xanthopyta,  Bacillariophyta  and  Cyanophyta  Pol- 
luted water  below  the  city  was  characterized  by  an 


NITROGEN  AND  PHOSPHORUS  UTILIZATION 
BY  SPARTINA  ALTERNIFLORA  IN  A  SALT 
MARSH  IN  BARATARIA  BAY,  LOUISIANA, 

Louisiana    State    Univ.,    Baton   Rouge.    Lab     of 

Flooded  Soils  and  Sediments. 

W.  H.  Patrick,  and  R.  D.  Delaune. 

Estuarine  and  Coastal  Marine  Science   Vol  4   No 

3523159"64'  1976'  2  f'8"  2  tab "  ' '  rCf'  N°AA  S'G"2" 

Descriptors:       'Marsh      plants,       'Productivity 
'Nitrogen,      'Phosphorus,      'Absorption,      Salt 
marshes,  'Louisiana,  Nutrients. 
Identifiers:    Cord    grass.    'Spartina    alterniflora 
'Barataria  Bay(La). 

To  determine  if  nitrogen  and  phosphorus  become 
limiting  in  a  coastal  marsh,  field  experiments  were 
conducted     in     which     inorganic     nitrogen     and 
phosphorus  were  added  to  dense  stands  of  S.  alter- 
niflora  to  determine   yield  and  uptake  of  these 
nutrients.  Added  nitrogen  increased  both  produc- 
tivity and  plant  nitrogen  content.  The  first  sam- 
pling indicated  that  nitrogen  content  was  1.4%  in 
the  fertilized  plots  compared  to  0.9%  in  the  un- 
treated plots,  consequently  increasing  the  nutri- 
tional value  of  the  cord  grass  considerably    and 
also   improving  the   quality  and  quantity  of  the 
grass.  None  of  the  fertilizer  was  available  to  the 
crop  the  following  spring  even  though  only  29%  of 
the  added  nitrogen  had  been  removed  by  the  plant 
material    the    previous    fall.    Experiments    with 
nitrogen  mineralization  showed  that  the  marsh  soil 
was  capable  of  supplying  approximately  12  micro- 
grams nitrogen  per  g  of  soil  (dry  weight)  per  week 
or  that  for  a  50  cm  depth  of  sediment  17  kg/ha  of 
nitrogen  per  week  was  released;  however  that  was 
insufficient  for  maximum  yield.  The  addition  of 
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phosphate  had  no  effect  on  productiv.ty  as  the 
sediment     contained     a     sufficient     amount     of 
phosphorus  for  plant  growth.  ( Auen-Wisconsin). 
W77-05228 

THE  FISH  COMMUNITY  IN  LAKE  ERIE, 

Lake  Erie  Fisheries  Research  Station,  Wheatley 

(Ontario). 

J.H.Leach.andS.J.Nepszy.  .,,,,„ 

Journal  Fisheries  Board  of  Canada,   Vol.   33,   p. 

622-638,  1976.  8  fig.,  2  tab.,  57  ref. 

Descriptors:  'Fish  populations,  'Lake  Erie, 
♦Commercial  fish.  Fish  parasites,  Water  pollution 
effects,  Fisheries,  Great  Lakes. 

Lake  Erie  has  1 14  species  of  24  families  of  fish  and 
is  dominated  by  mesodermal  and  warmwater  spe- 
cies.  Although  commercial  fish  production  has 
been  fairly  consistent  (average  annual  yield  of 
23  000  metric  tons  since  1915)  there  has  been  a 
dramatic   change   in   species   composition.   Lake 
sturgeon,  lake  trout,  lake  herring,  lake  whitefish, 
sauger,  and  blue  pike  have  virtually  disappeared. 
Commercial  production  of  medium-pnced  species 
such  as  yellow  perch  and  white  bass  has  increased 
and  lower-valued  species  such  as  rainbow  smelt, 
alewife    and  freshwater  drum  have  become  more 
dominant    in    the    fishery.    The    anthropogenic 
stresses    deemed    largely    responsible    for   these 
changes  are,  in  approximate  order  of  effect,  an  in- 
tensive commercial  fishery,  nutrient  loading,  the 
introduction    of    exotic    species,    tributary    and 
shoreline  restructuring,  erosion  and  siltation,  and 
introduction   of   toxic   materials.  The  effects  of 
these  stresses  on  the  lake  environment  and  species 
composition    is    discussed.    Efforts    to    improve 
water  quality  and  to  control  and  reduce  nutrient 
loading  should  lead  to  an  improvement  in  the  near 
future.  Lake  Erie  is  well  suited  for  the  production 
of  valuable  period  species  but  unless  a  strong  ef- 
fort is  made  to  regulate  exploitation  the  future  of 
the  commercial  fishery  is  precarious.  Restoration 
of   water   quality   levels   conducive   to   salmomd 
production   may   be   an  unrealistic  goal.   (Auen- 
Wisconsin) 
W77-05229 

ULTRASTRUCTURAL      LOCALIZATION      OF 

LEAD         IN         STIGEOCLONIUM         TENUE 

(CHLOROPHYCEA,        ULOTRICHALES)        AS 

DEMONSTRATED   BY   CYTOCHEMICAL   AND 

X-RAY  MICROANALYSIS, 

Canada   Centre    For   Inland   Waters,   Burlington 

(Ontario). 

B.  A.  Silverberg. 

Phycologia,  Vol.   14,  p.  265-274,   1975.   12  fig.,   1 

tab.,  32  ref. 

Descriptors:  *Chlorophyta,  *Lead,  'Cytological 
studies  *Resistance,  Absorption,  Algae,  Adapta- 
tion, Heavy  metals,  Toxins,  Water  pollution 
sources. 

Identifiers.  Stigeoclonium  tenue,  Lead  detoxifica- 
tion, *Metal  ions. 


The  ability  of  some  alga  to  tolerate  high  levels  of 
metal  ions  suggests  that  specially-developed 
biological  mechanisms  remove  excess  metal  ions 
so  as  not  to  affect  the  general  metabolism  or 
damage  the  sensitive  cell  membranes  and  or- 
ganelles Results  of  studies,  including  TEM-X-ray 
microanalysis  of  Stigeoclonium  tenue  experimen- 
tally exposed  to  increasing  concentrations  of  lead 
nitrate  demonstrate  that  metal  tolerance  exhibited 
by  this  algae  results  from  partial  exclusion  of  the 
metal  ions  by  the  cell  wall.  A  fine-structural  ex- 
amination of  the  cells  revealed  that  detectable 
amounts  of  lead  had  entered  the  cytoplasm  and 
could  be  recognized  most  easily  as  electrondense 
precipitates  localized  on  the  cell  wall  and  within 
the  two  large  peripheral  vacuoles.  Dense  deposits 
were  never  observed  in  mitochondria,  plastids  or 
nuclei  Pinocytotic  vacuoles  containing  lead  sphre- 
roids  arc  removed  endocytotically  to  the 
cytoplasmic    vacuoles,    rendering    the    lead    in- 


nocuous. The  evidence  suggests  that  the  cell  wall 
and  vacuoles  are  important  structures  in  maintain- 
ing relatively  low  cytoplasmic  lead  concentrations, 
thereby  reducing  the  toxic  effects  of  lead  ions  on 
sensitive  cellular  functions  At  concentrations 
ranging  from  0.1 5  to  0.5  mg  Pb/1 ,  noticeable  altera- 
tions in  the  fine  structure  of  the  chloroplast  were 
evident.  A  method  is  described  for  the  visualiza- 
tion of  lead  deposits  in  fresh,  chemically-fixed  and 
plastic-embedded  material  using  a  saturated  solu- 
tion of  sodium  rhodizonate.  (Auen-Wisconsin) 
W77-05230 

SEDIMENT  STUDY,  LAKE  GEORGE,  NEW 
YORK:  TRACE  METALS  (FE,  MN,  CU,  (,'R,  ZN) 
ORGANIC  CARBON,  MANS  ACTIVITIES, 

Giessen  Univ.  (West  Germany).  Dept.  of  Geology. 
M  Schoettle,  and  G.M.Friedman. 
Rensselaer  Polytechnic  Institute  Report  FWI  74-4, 
1976  10  p.  6  fig.,  1  tab.,  14  ref.  (Extract  from  the 
publications  of  the  9th  International  Congress  of 
Sedimentology,  Nice  1975,  p.  119-124). 

Descriptors:    'Lake    sediments,    'Metals,    Iron, 
Manganese,  Copper,  Chromium,   Zinc,   Carbon, 
Clays,  Organic  matter,  'New  York,  Human  popu- 
lation, Social  aspects.  Lakes. 
Identifiers:  *Lake  George(NY). 

Effects  of  man's  activities  in  stirring  up  accumu- 
lated iron,  manganese,  dopper,  chromium  and  zinc 
in  the  bottom  sediments  of  Lake  George  (New 
York)  was  measured  by  comparing  the  southern 
mesotrophic  lake  basin,  which  is  subject  to  pollu- 
tion   from    a   higher   population   density,    to    the 
northern  oligotrophic  basin  containing  a  sparse  or 
negligible  population.  Both  cores  were  taken  in 
deep  trenches  which  had  shown  traces  of  element 
enrichment  in  the   surface  sediments.  The  core 
from   the    northern   basin   penetrated   the   entire 
thickness  of  modern  organically  rich  sediment  and 
terminated   in   relict  glacial  clays;  the   southern 
basin  core  did  not  reach  the  glacial  sediments, 
reflecting  the   higher  sedimentation   rate   in  the 
southern  basin.  Concentrations  of  iron,  copper, 
chromium     and      zinc     were     almost     constant 
throughout  the   northern  basin  core  despite   in- 
creasing amounts  of  organic  carbon  whereas  in  the 
southern  basin  all  trace  metals  were  concentrated 
near  the  top  of  the  core.  The  inference  is  that 
man's  activities  in  the  southern  basin  watershed 
are  responsible  for  the  metals  enrichment.  En- 
richment does  not  depend  on  the  amounts  of  or- 
ganic carbon.  The  total  enriched  contents  of  the 
southern  and  northern  basin  cores  were,  respec- 
tively   10.8  and  9.8  for  iron,  0.21  and  0.33  man- 
ganese, 79  and  70  for  copper,  67  and  88  chromium 
and  400  and  250  zinc  in  ppm.  (Auen-Wisconsin) 
W77-05231 

THE  DISTRIBUTION  AND  RELATION  OF  PAR- 
TICULATE ORGANIC  MATERIAL  AND  PRI- 
MARY PRODUCTIVITY  IN  THE  GEORGIA 
BIGHT,  1973-1974, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

E.  B.  Haines,  and  W.  M.  Dunstan. 

Estuarine  and  Coastal  Marine  Science,  Vol.  3,  No. 

4,  p.  431-441 ,  1975.  3  fig.,  3  tab.,  34  ref.  NSF  GA- 

28742,  GA-33261. 


Descriptors:  'Organic  matter,  'Primary  produc- 
tivity 'Continental  shelf,  'Georgia,  Atlantic 
Ocean  Chlorophyll,  Carbon,  Nitrogen,  Shallow 
water.  Deep  water,  Southeast  U.S.,  Seasonal, 
'Distribution. 
Identifiers:  'Georgia  BighKAtlantic  Ocean). 

The  distribution  and  relation  of  particulate  organic 
carbon,  particulate  nitrogen,  Chlorophyll-a  and 
primary  productivity  in  the  continental  shelf 
waters  off  the  Georgia  coast  was  that  chlorophyll- 
a  concentrations  were  generally  greater  than  0.5 
mg  cu  m  in  water  shallower  than  20  m  between  0.1 
and  0.5  mg  cu  m  in  deeper  waters.  Annual 
phytoplankton  productivity  estimated  from 
seasonal  data  was  285  g  of  C/sq  m/yr  for  waters  of 


0  to  20  m  depth,  I  32  g  of  C/sq  m/yr  for  waU 
to  200  m  depth,  and  an  average  of  171  g 
m/yr  for  the  entire  shelf  High  chloropM 
centrations  and  primary  production  ral 
gested  a  shelf-wide  bloom  in  December.  1 
carbon  to  nitrogen  and  carbon  to  ehlon 
together  with  carbon  isotopic  ratios,  indie; 
the  most  nearshorc  particulate  organic 
originated  from  in  situ  phytoplankton  pr 
rather  than  from  the  discharge  of  detritus 
jacent  carbon-nch  estuaries  Distnbutioi 
game  carbon  and  particulate  nitrogen  w« 
constant  with  time  in  the  Bight; 
chlorophyll-a  and  primary  production  rat 
greatly  by  month  and  showed  no  constant 
ship  to  concentrations  of  particulate  org 
bon.  (Auen-Wisconsin) 
W77-05232 

SEASONAL  DISTRIBUTION  AND  ABU] 

OF  CRUSTACEAN  ZOOPLANKTON   I 

ERIE,  1970. 

Canada   Centre    for    Inland    Waters,    B 

(Ontario). 

N.  H.  F.  Watson. 

Journal  Fisheries  Research  Board  of  Cat 

33,  p.  612-621 ,  1976.  7  fig.,  19  ref. 

Descriptors:  'Zooplankton,  *Cn 
•Invertebrates,  'Distribution,  *Lal 
Seasonal,  Varieties,  Copepods, 
Daphnia,  Dominant  organisms,  Great  La 
Identifiers:  Cyclopoids,  Cladocerans,  ( 
Bosminids,  Diacyclops  bicuspidatus  thoi 

In   Lake   Erie   over   much   of    1970,   < 

dominated  by  Diacyclops   bicuspidatu 

were   most  numerous  with  offshore  < 

abundance.  Several  species  of  cladocer 

with  short  peaks  of  occurrence,  were  n 

dant  during  summer  in  the  western  basil 

associated  with  south  shore  population 

the  central  basin.  Calanoids  were  frequt 

less  abundant  than  either  of  the  two  gro 

habited  the  same  areas  as  the  cladocei 

species   were   short-lived   but   contain 

reproductive  potential.  For  some  spei 

cially  among  the  cyclopoids,  a  seasonal 

lated  to  life-history  events  could  be 

Abundance   of  the   cladocerans  and 

calapoids  with  short  generation  times  c 

garded   as   responses   to   environment 

especially  temperature  and  detrital  foe 

Several  life-cycle  patterns  were  eviden 

species  with  spring-fall  maxima  and  tt 

single  peak.  Timing  of  peak  abundance 

species  and  groups  varied  from  west  to 

same  fashion  as  temperature  differen 

rise    to    east-west    abundance    gradie 

changed   with  season.  Cladoceran  an 

groups  showed  similarities  in  distribut 

related  to  particulate  organic  material 

algal  abundance,  resulting  north-soutl 

(Auen-Wisconsin) 

W77-05233 

RELATIONSHIPS  OF  PHYTOP 
BIOMASS  WITH  SOLUBLE  NUTRII 
MARY  PRODUCTION,  AND  CHLOR 
IN  LAKE  ERIE,  1970, 

Canada    Centre    for    Inland   Waters, 

(Ontario). 

M.  Munawar,  and  N.  M.  Bums. 

Journal  Fisheries   Board  of  Canada, 

601-611,  1976.  4  fig,  7  tab.,  13  ref. 

Descriptors:    'Phytoplankton,   *Prinu 
tivity,    'Nutrients,    'Chlorophyll, 
Biomass.      Distribution     patterns,     1 
Nitrogen,  Nitrates,  Nitrites,  Ammonii 
methods,  Great  Lakes. 
Identifiers:  Factor  analysis. 


Comparison  of  the  annual  distributor 
phytoplankton  biomass,  chlorophyll 
production,  soluble  reactive  phosphor 
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nd  ammonia  concentrations  revealed  that 
variables  had  very  similar  distributions  in 
le  during  1970.  However,  statistical  analy- 
:  data  only  revealed  a  few  consistent  rela- 
;  between  these  variables.  Phytoplankton 
was  correlated  with  chlorophyll-a  only  in 
ner  and  fall,  as  was  primary  production 
trophy U-a  and  biomass;  there  was  no  cor- 
Detween  these  three  variables  during  the 
lso,  there  was  no  consistent  relationship 
biomass  and  soluble  nutrients.  The  prima- 
ction  and  activity  coefficient  (mg  C  as- 
/mg   phytoplankton    biomass/day)    were 
be  unrelated  to  temperature.  Factor  anal- 
'ed  that  in  the  spring,  primary  production 
1    with    the    soluble    phosphorus    and 
only,  whereas  during  summer,  primary 
n  correlated  with  biomass,  chlorophyll- 
major    plankton    groups    (Cyanophyta, 
yta,  Chrysomonadinae,  and  Diatomeae) 
hosphorus  nutrients.  In  the  fall,  produc- 
jositively  correlated  with  phytoplankton 
ind  with  the  Chlorophyta  in  particular, 
f  chlorophyll-a  and  temperature  as  varia- 
le  equation  to  estimate  phytoplankton 
'as   found   to   be   questionable.   (Auen- 

5 


AND  SEASONAL  VARIATIONS  IN 
IONS  OF  THE  LEECH  ERPOBDELLA 
LATA  (L)  IN  A  POLLUTED  RIVER 
» BY  CONDENSER  EFFLUENTS, 

lectncity  Generating  Board,  Raicliffe- 

:ngland).  Freshwater  Biology  Unit 

»,  and  D.J.  A.  Brown. 

ogia.  Vol.  47,  No.  2-3,  p.  347-366,  1975 

>..llref. 

s:  "Water  pollution  effects,  "Life  cy- 
:lids.  Thermal  pollution,  Sewage  ef- 
:production,  Foreign  countries.  Heated 
Jbificids,     Food     chains,     'Seasonal, 

"Leeches,    *Erpobdella    octoculata 
nt(Great  Britain). 

in  life  cycles  and  local  differences  in 
described  for  the  leech  E.  octoculata 
the  R.ver  trent  (Great  Britain)  and  sub- 
different    levels    of    pollution-mainly 
=wage-and  to  heated  water  from  local 
ons.  The  mean  weight  of  the  leeches  in- 
the  sewage-polluted  leaches;  this  in- 
ld  have  been  produced  by  a  greater 
of  tubificid  worms  generally  found  in 
luted  waters,  which  would  have  pro- 
>d  food  supply  for  the  leeches.  Young 
ergine  up  to  a  month  earlier  at  some 
oints   was   probably   due   to   separate 
'bined  effects  of  increased  tempera- 
wer  station  effluents  and  by  the  more 
h,  earlier  maturity  and  larger  siZe  of 
at  the  upstream  sewage-polluted  reach 
:le  was  completed  in  about  a  year  but 
ircumstantial  evidence  to  suggest  that 
es  were  extended  to  two  years  at  the 
:d  sampling  points.  In  spite  of  varia- 
o  a  month  in  the  timing  of  sexual  matu- 
■°n  laying  and  emergence  of  newly- 
des,   the  basic   seasonal  pattern  of 
"and  growth  was  similar  at  all  sam- 
(Auen-Wisconsin) 


Descriptors:  "Water  quality,  Effects,  "Streams 
"Evaluation,  "Rivers,  Urban  hydrology 
Methodology,  Biochemical  oxygen  demand    Di": 

S?reWl°Xy8^n'     Runoff'     watersheds(Basins), 
Streamflow     Oxygen    sag.    Simulation    analysis 
Mathematical  models.  Systems  analysis 
Identifiers:  Frequency  distribution. 

Application  of  the  1972  Federal  Water  Pollution 
Control  Act  Amendments  to  small  urban  streams 
presents  complex  managerial  problems  due  to  the 
dual  role  which  these  streams  play  in  an  urban 
water  resources  system.  Each  stream  could  pro- 
vide a  limited  yet  valuable,  set  of  intrinsic  benefi- 
cial uses.  Both  collectively  and  individually,  small 
streams  influence  the  water  quality  of  larger  urban 
nvers.  Before  the  intrinsic  water  quality  demands 
ot   a   small   stream  are  evaluated,   water  quality 

f«  w •'£  F2F£.  maj°r  r'Ver  quality  must  be 
established.  Within  any  reach  of  a  major  river  dif- 
ferences in  upstream  and  downstream  water  q'uali- 
l\tln  ^  att[ibuted  to:  <»  «>e  tributary  streams 
which  enter  the  major  river  within  the  reach;  and 
(2)  effluents  which  enter  the  river  directly  The 
analysis  herein  determines  what  portion  of  major 
river  degradation  is  due  to  the  water  quality  condi- 
tions of  the  small  streams.  Discussed  is  the  En- 
vironmental Protection  Agency's  steady-state  ox- 
ygen sag  model  for  the  Pittsburg  area  The 
methodology  presented  herein  is  illustrated  with  a 
case  study  of  the  region  of  Allegheny  County 
Pennsylvania  and  concludes  that  for  this  region 
little  improvement  in  major  river  quality  can  be  ex- 
pected from  upgrading  the  water  quality  of  small 
streams.  (Bell-Cornell) 
W77-05249 


VrJ»?    QUALITY    IMPACTS 
STREAMS    ON    MAJOR    URBAN 

e.  Inc.,  Westwood   N  J 

ind  W.  p.  Darby. 

je  Boston  Society  of  Civil  Engineers 

2  n Tn>  ,°,C!e,y   °f   Civil   Engineers, 
2.  P  101-122.  July  1976.  1 1  fig.  3  tab 
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WATER-QUALITY      CHARACTERISTICS 
SIX  SMALL  LAKES  IN  MISSOURI 

Geological  Survey,  Rolla,  Mo.  Water  Resources 

For  primary  bibliographic  entry  see  Field  5B 
W77-05259 


UPPER  JAMES  RIVER  BASIN  WATER  OUALI- 
TY  MANAGEMENT  PLAN. 

Wiley  and  Wilson,  Inc.,  Lynchburg,  Va 
For  primary  bibliographic  entry  seeField  5G 
W77-05294 


CHARACTERISTICS  OF  THE  PELAGIC  EN- 
VIRONMENT OF  THE  BRACKISH-WATER 
J^£?°NS  °F  BAGES-SIGEAN  AND  SALSES- 
(IN  FRENCH)URING   ™E  SUMMER   OF   197". 

Arago  Lab.,  Banyuls-sur-Mer  (France) 

G.  Jacques,  G.  Cahet,  M.  Fiala,  J.  Neveux,  and  M 

Panouse. 

Vie  Milieu  Ser  A  Biol  Mar  25(1),  p  1-18,  1975. 


Effects  Of  Pollution— Group  5C 


between  3-11.  The  02  content  of  the  lagoons  is 
nigh  and  the  saturation  never  drops  below  75% 
1  he  high  mineral  element  level  allows  considera- 
ble development  of  phytoplankton.  North  of 
Bages-Sigean,  the  chlorophyll  content  exceeds  12 
mg.m-3.  At  stations  under  marine  influence  the 
amount  of  chlorophyll  varies  between  0.4  and  0  3 
mg.m-3.  The  composition  of  the  phytoplankton  of 
the  2  lagoons  is  very  similar.  The 
microphytoplankton  is  composed  of  diatoms  and 
dinoflagellates.  Among  the  dominant  ones  are  the 
diatoms:  Chaetoceros  socialis,  C.  compressus  C 
costatus,  Cosinodiscus  granii,  Leptocylindrus 
minimus,  Nitzschia  closterium,  N.  delicatissima 
and  the  pendmans  Prorocentrum  micans,  Peridini- 
um  nudum  and  Gymnodinium  nelsoni  The 
nanoplankton  is  mainly  represented  by  euglenoids 
and  Cryptophycease.  The  activity  of 
chemohthotrophic  and  chemo-organotrophic 
micro-organisms  is  high  in  the  less  productive 
lagoon  of  Salses-Leucate 
W77-05304 


Descriptors:  "Brackish  water,  "Salinity, 
Chlorophyll,  Environment,  Lagoons,  Microorgan- 
'/i™.5'     Productiv>ty.     Water     pollution     effects 

Phytoplankton,  Nitrogen,  Phosphorus,  Diatoms 
Identifiers:  Chaetoceros-compressus 

Chaetoceros-costatus,  Chaetoceros-socialis 

Coscinodiscus-granii,  Cryptophyceae,  Euglenoid,' 

Prance,  Gymnodinium-nelsoni,  Leptocylindrus- 
minimus,  Nitzschia-closterium,  Nitzschia- 
dehcatissima,  "Pelagic  environment,  Peridinium- 
nudum,  Prorocentrum-micans. 

The  brackish  water  lagoons  of  Bages-Sigean  and 
Salses-Leucate  (France)  are  influenced  by  similar 
climate  conditions  of  the  Mediterranean  type 
strong  isolation,  heavy  and  irregular  rains  and 
strong  NW  winds.  The  2  lagoons  have  a  very  dif- 
ferent haline  regime.  In  the  Bages-Sigean  lagoon, 
salinity  decreases  from  S  to  N.  In  Salses-Leucate 
the  salinities  in  summer  are  almost  equal  to  marine 
salinities.  The  waters  of  Bages-Sigean  are  rich  in 
nutrients,  mainly  P-P04.  The  N/P  ratio  varies 
between  1-4.5.  The  waters  of  Salses-Leucate  are 
less  rich  in  nutrients,  especially  P-P04,  because  of 
a  more  marked  marine  influence,  the  N/P  ratio  is 


THE  ROLE  OF  ZOOPLANKTON  IN  THE  IN- 
TRABIOCOENOTIC  PHOSPHORUS  CYCLE 
AND  FACTORS  AFFECTING  PHOSPHORUS 
EXCRETION  IN  A  LAKE,  lS 

New  Hampshire  Univ.,  Durham.  Dept.  of  Zoolo- 
gy. 

J.  G.  Ferrante. 

Hydrobiologia,  Vol.  49,  No.  3,  p  203  -  214  1976 
OOoiI832279tab'  ?  ^  °WRT  A-029-NH<4>-'l4-31- 

Descriptors:  Zooplankton,  "Phosphorus,  Seston 
Cycling      nutrients,       Lakes,      Ponds,       "New 
Hampshire,  Absorption. 

Identifiers:  "Zooplankton  excretion(Phosphorus) 
Seston  utilization,  Stonehouse  Pond(NH). 

The    temporal    and    spatial    excretion    rates    of 
specific  size  groups  of  limnetic  zooplankton  were 
studied  by  measuring  changes  in  soluble  reactive 
phosphorus  following  incubation.   Animals  were 
collectd   in   the   epilimnion   and   hypolimnion   of 
Stonehouse  Pond,  New  Hampshire  from  August 
1972,  to  July,  1973  and  separated  into  >  0.308  and 
<   0.308  (mm)  size  groups.  Temporal  excretion 
rates  varied  considerably  within  groups,  however 
similar  patterns  were  observed  in  both  strata  Peak 
excretion  rates  were  observed  in  the  spring  and 
fall   with  a  low   m  winter  months.   In  addition 
smaller  animals  excreted  at  higher  rates  and  excre- 
tion rates  of  both  size  groups  in  the  epilimnion  ex- 
ceeded those  in  the  hypolimnion.  The  phosphorus 
uptake  of  natural  seston  relative  to  the  amount 
released  by  zooplankton  is  considered  using  mass 
balance  equations  and  kinetic  analyses.  During  the 
spring  of  1973  excretion  rates  increased,  however 
this  increase  was  offset  by  an  even  greater  rise  in 
the  rate  of  phosphorus  uptake  by  the  seston   This 
suggests  that  during  this  period  the  phosphorus 
excretions  of  zooplankton  were  not  sufficient  to 
meet  the  amount  of  phosphoins  being  removed  bv 
the  seston. 
W77-05312 


THE  CHARACTERIZATION  OF  PHOSPHORUS 
EXCRETION  PRODUCTS  OF  A  NATURAL 
POPULATION  OF  LIMNETIC  ZOOPLANKTON 

New  Hampshire  Univ.,  Durham.  Dept.  of  Zoolo- 
gy. 

J.  G.  Ferrante. 

Hydrobiologia,  Vol.  50,  No.  1,  p.  H-15  1976  2  fie 
3229b'   "  rCf'  °WRT  A"029-NH(3>-   14-31-0001- 

Descriptors:  Zooplankton,  Inorganic  compounds 
Seston,   "Phosphorus,   "New  Hampshire,  Ponds' 
Spectroscopy,  Pollutant  identification.  Lakes 
Identifiers:  "Zooplankton  excretion(Phosphorus) 
Stonehouse  Pond(NH). 

The  characteristics  of  phosphorus  excretions  of 
zooplankton  collected  in  spring  1974  from 
Stonehouse  Pond,  New  Hampshire  were  studied 
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Group  5C— Effects  Of  Pollution 

with  gel  filtration,  ultraviolet  spectroscopy  and 
seston  incorporation.  The  soluble  phosphours 
component  released  from  a  natural  population  has 
a  molecular  weight  the  same  as  orthophosphate 
and  behaves  similar  to  orthophosphate  in  seston 
incorporation  studies.  Approximately  15  percent 
of  the  total  phosphorus  released  was  organic,  but 
could  not  be  identified  by  ultraviolet  spectrosco- 
py No  evidence  of  nucleic  acid  excretion  of  any 
hydrolytic  degradation  product  was  detected  in  the 
ultraviolet  spectrum. 
W77-05313 


developed,  changes  in  the  4  ecological  groups 
(saprobic,  oligotrophic,  eutrophic  and  indifferent 
organisms)  were  estimated  and  are  shown,  the 
total  semiquantitative  change  (all  ecological 
groups  together)  in  1971-1972  is  shown.  Most  of 
the  saprobic  organisms  were  replaced  by  eutrophic 
and  indifferent  organisms.  Downstream  from  the 
treatment  plant  the  improvement  was  about  10- 
25%.~Copyright  1975,  Biological  Abstracts,  Inc. 
W77 -05339 


ALGAL    COMPETITION    IN    AN    EPILITHIC 
RIVER  FLORA, 

Connecticut     Univ.,     Storrs.     Inst,     of     Water 

Resources. 

R.  L.  Klotz,  J.  R.  Cain,  and  F.  R.  Trainor. 

Journal  of  Phycology,  Vol.  12,  No.  4,  P-363-368 

197'  2  fig,  2  tab,  30  ref .  OWRT  A-052-CONN(15). 

14-3i-0001-3507. 

Descriptors:  'Bioassay,  'Algae,  'Competition, 
'Chlorella,  Effluents,  "Sewage  treatment.  Treat- 
ment facilities.  Waste  water  treatment,  Connec- 
ticut, Water  pollution  effects.  Pollutant  identifica- 
tion. 

Identifiers:  'Algal  assay,  'Algal  competition, 
'Achnanthes,  'Epilithic  algae,  'Pollution  index, 
'Pollution  zones,  Substrate,  Shetucket 
River(Conn). 

Field  and  laboratory  procedures  demonstrate  that 
the  effluent  from  the  Willimantic,  Connecticut 
sewage  treatment  plant  changes  the  numerical 
composition  of  the  dominant  epilithic  algae  in  the 
Shetucket  River.  This  effect  is  due  to  the  effluent 
altering  the  competitive  balance  between  Chlorella 
sp.  and  Achnanthes  deflexa  Reim.  The  Chlorella 
completely  dominates  highly  polluted  stretches  of 
the  river,  and  shares  dominance  with  A.  deflexa  in 
other  areas.  The  degree  of  river  pollution  can  be 
estimated  by  enumerating  the  natural  standing 
crops  of  these  2  algae.  A  2-membered  assay  utiliz- 
ing these  organisms  is  a  sensitive  laboratory  pollu- 
tion monitor  and  a  useful  predictive  tool.  Domi- 
nant stands  of  these  epilithic  species  develop  in 
polluted  and  unpolluted  zones  in  this  river  due  to 
competition  for  the  limited  area  on  the  cobbles,  (de 
Lara-Conn) 
W77-05314 

LANGUAGE  FOR  MOBRUNG 

HYDROBIOLOGICAL    PROCESSES,    (IN    RUS- 
SIAN), .  ,     ...   , 
Akademiya     Nauk     SSSR,     Leningrad.     Institut 
Evolyutsionnoi  Fiziologii  i  Biokhimn. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-05329 

YBBARPSAN-A  SMALL  RECEPTACLE  FOR  A 
LARGE  INDUSTRY:  LIMNOLOGICAL  STUDY 
OF  THE  YBBARPSAN  RIVER,  (IN  SWEDISH), 

Lund  Univ.  (Sweden).  Limnological  Inst. 
B.  Berzins,  and  I.  Lundqvist. 
Vatten.  29(4),  p  429-443,  1973. 

Descriptors:      'Limnology,      Rivers,      Ecology, 
Periphyton,  Biochemical  oxygen  demand,  Chemi- 
cal oxygen  demand,  'Eutrophication,  Industrial 
wastes.  Waste  water  treatment. 
Identifiers:  'Ybbarpsan  River(Sweden). 

The  limnology  of  the  Ybbarpsan  River  (Sweden) 
was  studied  during  1971-1972.  Perstorp  AB,  a  firm 
manufacturing  chemicals  and  plastics,  used  the 
river  as  a  receiving  body  for  waste  water  until  the 
factory  began  treating  its  effluents  in  1971.  Infor- 
mation about  the  physical,  chemical  and  biological 
changes  after  the  effluent  treatment  started  is 
presented,  changes  in  COD  (chemical  oxygen  de- 
mand) KMn04-oxidation)  and  BOD7  (biological 
oxygen  demand),  in  dissolved  oxygen  and  in  ionic 
constituents  were  studied.  A  semiquantitative 
method  to  evaluate  the  periphyton  population  was 


A  CHEMICAL  INVESTIGATION  OF 

PHOSPHORUS  REMOVAL  IN  LAKES  BY  ALU- 
MINUM HYDROXIDE, 

Wisconsin  Univ.-Madison.  Water  Chemistry  Lab. 
For  primary  bibliographic  entry  see  Field  5G. 

W77 -05367 


ENVIRONMENTAL  ASSESSMENT, 
Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  6G. 
W77-05381 

MARINE  POLLUTION  RESEARCH  TITLES 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England).  Marine  PoUution  Infor- 
mation Centre. 

For  primary  bibliographic  entry  see  Field  5A. 
W77-05383 

EFFECTS  OF  DREDGING  AND  DISPOSAL  ON 
SOME  BENTHOS  AT  MONTEREY  BAY, 
CALIFORNIA, 

Moss  Landing  Marine  Labs.,  Calif. 
J.  S.  Oliver,  and  P.  N.  Slattery. 
Army  Coastal  Engineering  Research  Center,  Ft. 
Belvoir   VA.,  Technical  Paper  No.  TP-76-15,  Oc- 
tober 1976.  81  p,  15  fig,  10  tab,  97  ref,  2  append. 
DACW72-73-C-0010. 

Descriptors:  'Baseline  studies,  'Dredging,  'Waste 
disposal,  'Environmental  effects,  Resources 
development,  'Water  pollution  effects, 
•California,  Benthos,  Sedimentation,  Harbors. 
Identifiers:  'Outer  Continental  Shelf,  'Monterey 
Bay(Calif). 


Descriptors      'Oxygen,     'Phosphates,     « 
•Trophic  level,  Water  pollution  effects 
Identifiers:      'Coregonids,     Coregonus* 
Coregonus-fera,  Coregonus-macrophtl 

Coregonus-wartmanni,  Erga 

Protocephalus-longiccilis ,  Triaenophorun 
•West  GermanytLake  of  Sternberg) 

Studies  from  Dec.  1970-May  1972  showed 

metalimnic  minimum  was  6.3  mg  02/1  i 

depth    the  lowest  02  value  recorded  wai 

mg  02/1  in  No v  1 97 1  and  02  saturation  wa 

April  1971  and  78%  in  May  1972  before  th< 

the    summer   stagnation    period.   The   pt 

level    has    increased    significantly    sine 

Coregonus   wartmanni,   C.    macrophthal 

fera  and  C.  acronius  were  studied;  1%  of  tl 

lation  consisted  of  damaged  specimens. 

gasilus  sieboldii  and  Pyocephalus  longic 

vae  and  adults  were  found  and  there 

Triaenophorus  crassus.  Spawning  began  i 

1/2  of  Dec.  It  was  conditionally  depend 

water  temperature  of  7C  and  occurred  in  : 

and  open  water  zones.  The  sex  ratio 

100  000   eggs/1   were   counted   and   hate 

tended  from  231-386  days.  Fishery  yiel 

between  0.87  kg/ha  in  1927-12.72  kg/ha 

The  average  corpulence  factor  was  0.85 

old  slow-growing  specimens  weighed  or 

much  as  fast-growing  specimens  of  the  s 

These  data  were  compared  with  those  co 

other  German  lakes   -Copyright  1975,  I 

Abstracts,  Inc. 

W77-05414 


SUMMARY     REPORT,     NITROGEN 
SATURATION      IN      THE      COLUMB1 
SNAKE  RIVERS, 

Environmental  Protection  Agency,  Seatt 
Technical  Report  No.  TS-09-70-208-016, 
Up,  1  fig- 
Descriptors:  Salmon,  Rainbow  trout,  • 
River,  'Supersaturation,  Dissolved 
Nitrogen,  'Mortality,  'Fish  migration 
fish,  Anadromous  fish,  'Hydroelectr 
Chinook  salmon.  Dams,  Dam  sites,  'Spil 
Identifiers:  'Gas  bubble  disease,  Steelh 
'Snake  River,  'Nitrogen  supersaturat 
reduction  program. 


The  effects  of  dredging  and  disposal  on  some 
benthos  are  documented.  The  natural  benthic  as- 
semblages differed  with  changes  in  the  amount  of 
sediment  movement  or  substrate  stability.  Many 
animals  characterized  the  relatively  stable  sub- 
marine ridges  but  few  inhabited  the  unstable  ter- 
race slopes  of  the  submarine  canyon  in  Monterey 
Bay  California.  Dredging  in  the  channel  areas 
removed  60%  of  the  original  population  of  bottom 
animals.  After  1.5  years,  the  number  of  individuals 
was  low  but  the  species  diversity  and  evenness  in- 
dexes were  higher  than  before  dredging.  Disposal 
of  dredged  material  near  the  Monterey  Canyon 
head  at  Moss  Landing,  California,  removed  60% 
of  the  individuals.  Organisms  adapted  to  unstable 
bottom  conditions  survive  burial  better  than 
others.  The  ultimate  recovery  of  a  disturbed  area 
depends  upon  the  timing  of  the  action  in  relation  to 
the  reproductive  cycles  and  distributive  abilities  of 
the  benthic  organisms  in  the  area.  In  Monterey 
Bay  spring  and  fall  are  the  most  active  spawning 
seasons  and  dredging  or  dumping  should  be 
avoided  during  these  seasons.  Underwater 
disposal  of  dredged  material  should  be  made  in  un- 
stable bottom  areas  if  possible.  (Sinha-OEIS) 
W77-05387 

THE  LAKE  OF  STARNBERG  AND  THE 
MANAGEMENT  OF  ITS  COREGONID  POPU- 
LATION WITH  RESPECT  TO  ITS  TROPHIC 
STATE,  (IN  GERMAN), 

Bayerische  Landesanstalt  fuer  Fischerei,  Starn- 
berg (West  Germany). 
A.  Koelbing. 

Veroeff  Zool  Staatssamml  Muench.  17(1-103),  p  1- 
108a, 1974. 


Future  of  salmon  and  steelhead  in  the 
and  Snake  Rivers  is  seriously  jeopardiz 
levels  of  nitrogen  supersaturation  dur 
fish  migration  periods.  Toxic  concent 
dissolved  nitrogen  persist  from  most 
dams  to  the  mouth  of  the  Columbia  Ri 
periods  of  spill.  High  nitrogen  contents 
at  the  mainstream  hydroelectric  dams  ' 
flow  is  passed  over  the  spring  flood  peri 
W77-05415 


EXPLORATORY  STUDIES  OF  THE  1 
TIONS  OF  GAS  SUPERSATURAT 
TEMPERATURE  ON  MORTALITY 
VENILE  SALMONH9S, 

Battelle-Pacific      Northwest     Labs., 

Wash. 

C.C.Coutant. 

September  28,  1970.  23  p.  1  tab.,  5  fig,  9 

Descriptors:  Salmon,  'Fish  passages 
fish,  Anadromous  fish,  Columbia  Rivei 
•Mortality,  Warm  water.  Water  te 
♦Supersaturation,  Nitrogen,  Chinook  si 
diseases,  Water  pollution  effects,  Meth 
Identifiers:  *Juvenile  chinook  salmoi 
plume,  Hanford  works. 

Experiments  were  conducted  to  del 
levels  of  gas  supersaturation  and  t 
change  required  to  produce  identifiable 
effects  on  mortality  of  juvenile  sa 
specific  question  was  the  effect 
through  the  Hanford  thermal  plume: 
would  require  about  6  hours  of  resid 
warmed  waters.  (Katz) 


54 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Effects  Of  Pollution— Group  5C 


416 


SATURATION...CRISIS  ON  THE 

IBIA  AND  SNAKE  RIVERS, 

imental  Protection  Agency,  Seattle  Wash 
iwsletter  No.  2,  July,  1972,  p.  1-4. 

tors:  *Fish  diseases,  Water  quality,  Water 
]  effects,  'Columbia  River,  Salmon,  Rain- 
trout,        'Supersaturation,        Mortality 
:n.  Dissolved  oxygen,  *Dams,  Dam  sites' 
s,  'Lethal  limit. 

rs:  'Water  quality,  stanards,  'Gas  Bubble 
Nitrogen  supersaturation,  'Snake  River. 

grating  salmon  and  steelhead  can  accom- 
o  supersaturation  levels  up  to  105  percent, 
i  of  about  110  percent  symptoms  begin  to 
.  At  120  percent  or  higher  lethal  effects  are 
ited.  Supersaturation  at  this  level  will  kill 
:cies  of  fish  found  in  the  Columbia  and 
vers.  (Katz). 
17 


EISS    SATUROMETER;    MAGIC    BOX 
GAS  MEASUREMENT  PUZZLE 

Seattle,  Wash. 

iry  bibliographic  entry  see  Field  5A 

18 


IARY  OF  THE  1969  AND  1970  OUT- 
ION  OF  JUVENILE  CHINOOK  SAL- 
<D  STEELHEAD  TROUT  FROM  THE 
EIVER, 

Marine  Fisheries  Service,  Seattle,  Wash 

1  Lab. 

pond. 

970,  19  p.,  2  tab.,  4  fig. 

rs:  Salmon,  'Rainbow  trout,  Dams,  Dam 
Fish  migration,  Juvenile  fish 
lous  fish,  'Mortality,  'Fish  passage,  Su- 
tton, Fish  behavior,  Fish  populations, 
salmon,    On-site    investigations,    Fish 

J:  Snake  River,  Little  Goose  Dams 
lonumental  Dams,  'Steelhead  trout,' 
molts,  'Nitrogen  supersaturation,  'Fish 
immigration,  'Outmigration  delay. 

completed  Little  Goose  and  Lower 
tal  Dams  in  the  Snake  River  have  seri- 
aired  the  1970  outmigration  of  juvenile 
ilmon  and  steelhead  trout.  A  delay  of  10 
observed.  The  survival  of  smolts 
ibruptly.  The  survival  of  smolts  after 
i  of  the  two  new  dams  was  30%  High 
were  presumed  to  be  due  to  nitrogen 
ation  on  the  Snake  River.  (Ktaz) 


amoeba  and  ciliated  protozoa,  and  the  daphnia 
??£"%•  .ma.croscopic  invertebrates-Copyright 
1976,  Biological  Abstracts,  Inc.  vvvai 


? U„PDE5?ATURATION  OF  LAKE  WATER  WITH 
A  PRECAUTION  TO  HATCHERY  USAGE 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology   ' 
H.  H.  Harvey. 

vTSfJiSS  °f  **  Amencan  Fisheries  Society 
Vol.  96(1967),  p.  194-201 ,  6  fig.,  20  ref . 

Descriptors:  Water  temperature,  'Dissolved  ox- 
ygen,      'Nitrogen,       Water      quality,       Lakes 
Supersaturation,  Thermocline,   'Fish  hatchery' 
Hydrostatic  pressure,  Photosynthesis,  Seasonal. 

,.nnn    *MS;   CUUUS   Lake>   *°*ysen  supersatura- 
tion,     Nitrogen    supersaturation,    Fish    culture 
Oxygen  saturation  curves,  'Nitrogen  saturation 
curves. 

Water  temperature  and  dissolved  oxygen  content 
were  measured  vertically  in  Cultus  Lake  on  20  oc- 
^',OI^uand  d,,ssoIved  nitrogen  eight  times  during 
lu  \J  re?U,tS  showed  the  water  in  the  region  of 
the  thermocline  became  supersaturated  markedly 
as  a  consequence  of  warming  during  the  spring  and 
summer.  The  excess  gas  was  below  the  extent  of 
surface  mixing  and  was  held  in  solution  by  the 
hydrostatic  pressure.  In  mid-July  at  a  depth  of  30 
feet,  oxygen  was  126%  and  nitrogen  116%  of  air 
saturation.  By  mid-September  at  a  depth  of  50 
HSw  °?ygen  saturation  was  94%  and  nitrogen 
110%  of  atr  saturation.  Oxygen  was  liberated  by 
photosynthesis  in  the  epilimnion  and  upper  portion 
of  the  thermocline,  and  consumed  in  the  lower 
part  of  the  thermocline  and  the  upper  hypolim- 
mon.  Thus  nitrogen  supersaturation  could  not  be 
diagnosed  by  measurement  of  dissolved  oxygen 
alone.  Nitrogen  supersaturation  is  discussed  in 
relation  to  the  use  of  lake  water  for  hatchery  cul- 
ture of  fish.  (Katz) 
W77-05455 


For  the  Washington  State  Department  of  Fishe- 
tract  NoSV*  *'  *  ^  '2  *~  '2  "*  Con" 

Descriptors:        'Columbia       River,        'Salmon, 
Mortalities,  Fish  kills,  'Bacteria,  Fungi    'Fish 
diseases.    Adult    fish,    Juvenile    fish,     'Animal 
pathology,     Fish     hatcheries,     Supersaturation 
Nitrogen    dams,     Dam    sites,     'Fish    parasites, 
Chinook  salmon. 
Identifiers:  'Bacterial  diseases,  'Fungal  diseases, 
Columnans,  'Dermocystidium,  Histopatholoey 
Histologic  descriptors,  Gas  bubble  disease. 

A  serious  outbreak  of  adult  salmon  mortalities  was 
observed  among  adult  salmon  being  held  in  the 
spawning  channel  at  Priest  Rapids  Dam.  Tissue 
samples  and  bacterial  cultures  from  normal  and 
diseased  fish  indicated  a  high  incidence  of  Colum- 
nans disease.  Gas  bubble  disease  did  not  appear  to 
be  a  problem  among  adults  but  was  present  in  fin- 
gerlings held  in  the  Rocky  Reach  aquaria 
Histopathology  studies  of  the  gas  bubble  disease 
was  made.  The  fish  were  also  infested  with 
Dermocystidium,  a  previously  unreported  fungal 
parasite  of  salmon  which  contributed  to  the  mor- 
tality. (Katz) 
W77  -05457 


aAtT™  ^ICITY  IN  AQUATIC  IN- 

ATES  (IN  ROMANIAN), 

e  Medicina  si  Farmacie,  Iasi  (Rumania). 

t  Biol  27(4),  p  345-351,  1975. 

'••  'Toxicity,  'Protozoa,  Aquatic  in- 
erb.cides  Invertebrates,  Industrial 
Tae,  Daphnia,  Nematodes. 

Aedes-sp,  Amoeba-sp,  Bodo-sp, 
»gna,  'Ethanolamine,  Paramecium- 
rianorbis-sp,  VorticeUa-sp. 

ction  of  the  ethanolamines  (used  in  in- 
U  herbicides)  for  aquatic  invertebrates 
Amoeba  sp.,  Paramecium  caudatum 
■P_.  Bodo  sp),  Vermes  (nematodes), 
(Planorbus  sp.),  (Daphnia  magna)  and 
■oes  sp.  larvae))  was  determined.  The 
ir,n  C  P°llutants  beginning  with  ap- 
iw    mg/|    concentrations    and    the 

0|nnvL<Lm8/1  were  recorded.  Among 
invertebrates  the  most  sensitive  are 


HISTOPATHOLOGY    OF    GAS    BUBBLE    DIS- 
EASE IN  SALMON  FINGERLINGS 

Battelle-Pacific     Northwest     Labs.,      Richland, 

Wash. 

G.  B.  Pauley,  and  R.  E.  Nakatani. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  24(4),  1967,  p  867-871. 

Descriptors:  'Fish  diseases,  'Animal  pathology 
Environmental  effects,  Salmon,  Columbia  River 
Juvenile  fish,  Freshwater  fish,  Nitrogen  Super- 
saturation,  Water  pollution  effects,  'Fishkills 
Nitrogen,  'Chinook  salmon. 

Identifiers:  'Chinook  salmon  fingerlings,  'Gas 
bubble  disease,  Nitrogen  supersaturation,  Gills 
Liver,  Spleen,  Heart,  Kidney,  Intestine,  Stomach' 
Roof  of  the  mouth,  Skin,  Muscle,  'Pathological 

Chinook  salmon  fingerlings  were  diagnosed  as 
having  'gas-bubble'  disease.  Gross  symptoms 
were  similar  to  those  described  by  other  investiga- 
tors. The  histopathology  associated  with  this  dis- 
ease has  not  been  previously  reported.  The  follow- 
ing 10  tissues  and  organs  were  examined:  gills 
liver,  spleen,  heart,  kidney,  intestine,  stomach' 
roof  of  the  mouth,  skin,  and  muscle.  All  exhibited 
histopathological  changes  with  the  exception  of 
the  hearts  and  stomachs,  which  did  not  differ  from 
the  control  fish.  The  most  striking  pathological 
changes  occurred  in  the  roof  the  mouth  of  all  fish 
examined.  (Katz) 
W77-05456 


FINAL  REPORT  ON  AN  EXPLORATORY 
STUDY  OF  INTERACTION  OF  INCREASED 
TEMPERATURE  AND  NITROGEN  SUPER- 
SATURATION  OF  ADULT  SALMONIDS 

Battelle-Pacific      Northwest      Labs.,      Richland, 

Wash. 

C.  C.  Coutant,  and  R.  G.  Genoway. 

For  the  U.S.  Bureau  of  Commercial  Fisheries 

Seattle,  Washington,  November  28,  1968   28  d     3 

tab.,  8  fig.,  20  ref. 

Descriptors:    'Salmon,    Adult    fish,    Freshwater 

tish,    Water  temperature,  Water  pollution  effects 

'Nitrogen,  'Supersaturation,  Bioassay,  Mortality' 

Fish    disease,    'Fish    physiology,    Methodology' 

Laboratory  tests. 

Identifiers:  Acclimation,  'Nitrogen  supersatura- 
tion, 24-hr-Lethal  levels,  Gas  acclimation,  Exter- 
nal gas  bubble  symptoms,  'Chronic  high  gas  satu- 
ration. 

Water  temperature  of  about  22C  is  lethal  to  adult 
Chinook   salmon   within   24  hours  when  accom- 
panied by  nitrogen  saturation  values  exceeding 
about  115%.  This  contrasts  with  a  24-hour  lethal 
level  in  the  literature  of  above  25C  for  temperature 
alone,  and  significantly  longer  survival  in  these  ex- 
periments when  temperature  was  acting  alone  Gas 
acclimation  condition  has  little  practical  bearing 
on   survival  at  22C  under  high  gas   saturations 
although  accumulated  chronic  effects  of  high  gas 
acclimation   cause   these   fish   to  die   somewhat 
faster  than  low  gas  acclimated  fish.  Evident  dis- 
tress of  all  fish  and  rapid  mortality  of  some  in- 
dividuals results  when  fish  acclimated  to  high  gas 
saturations  increase  in  temperature  by  about  50C 
while  entering  water  of  lower  saturation  value  Ex- 
ternal gas  bubble  symptoms  that  are  evident  on 
fish  exposed  to  chronic  high  gas  saturation  disap- 
pear rapidly  following  death,  nearly  all  being  lost 
within  24  hours.  (Katz) 
W77-05458 


SALMON  PRESPAWNING  MORTALITY  STU- 
DIES AT  ROCKY  REACH  DAM  AND  PRIEST 
RAPIDS  DAM,  WASHINGTON  FROM  SEP- 
TEMBER TO  NOVEMBER,  1965, 

Battelle-Pacific     Northwest     Labs.,      Richland, 

Wash. 

G.  B.  Pauley,  M.  P.  Fujihara,  and  R.  E.  Nakatani. 


EXPERIMENTS  OF  NITROGEN  GAS  DISEASE 
WITH         RAINBOW        TROUT         FRY  (IN 

JAPANESE),  '        u* 

Freshwater    Fisheries     Research     Lab       Nikko 

(Japan). 

S.  Shirahata. 

?,U!'e,tin,^f  the  Freshwater  Fisheries  Laboratory, 
Vol.  15  (2),  p.  197-21 1  (1966),  4  tab.,  6  fig.,  18  ref. 

Descriptors:  'Fish  diseases,  Rainbow  trout 
Freshwater  fish,  Animal  pathology  *Fish 
physiology,  'Fish  eggs,  'Fish  fry.  Mortality 
F,ash°ha,tT'  tes's-  Ni'rogen,  'Supersaturation,' 
Fish  hatcheries,  Fish  establishment.  Behavior. 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 


Identifiers:  'Gas  bubble  disease,  *  Nitrogen super- 
saturation,  'Rainbow  trout  fry,  Japan,  'Disease 
symptoms,  *Yolk-sac  fry. 

Observations  were  made  of  experimentally  caused 
eas  bubble  disease  of  rainbow  trout  fry.  It  was 
found  that  the  tolerance  of  trout  fry  to  the  excess 
of  nitrogen  gas  was  high  and  the  tolerance 
developed  with  the  development  of  fish.  Various 
types  of  symptoms  were  observed  as  the  fish 
developed.  The  symptoms  observed  were  gas  bub- 
bles adhering  to  the  surface  of  fish,  gas  bubbles 
formation  in  circulatory  systems  and  symptoms 
which  combined  both  types  of  pathology.  It  was 
proved  that  severely  affected  fry  could  recover  if 
transferred   to   water   with   a   normal   gas   level. 

(Katz) 

W77-05459 

PHYSICAL  AND  BIOLOGICAL  ASPECTS  OF 
GAS-BUBBLE  DISEASE  IN  IMPOUNDED 
ADULT  CHINOOK  SALMON  AT  MC  NARY 
SPAWNING  CHANNEL, 

Washington    State    Dept.    of    Fisheries,    Seattle. 

Hatchery  Pathology  Lab. 

R.  L.  Westgard. 

Transactions  of  the  American  Fisheries  Society, 

Vol.  93,  p  306-309,  1964.  2  fig.,  3  ref. 

Descriptors:  'Columbia  River,  Freshwater  fish, 
Fish  disease.  Nitrogen,  *Supersaturation,  *Adult 
fish  'Salmon,  Water  supply,  Fish  physiology. 
Fish  behavior,  Mortalities,  'Fish  kills,  Reproduc- 
tion, Fish  hatcheries,  Dams,  Dam  sites,  Ground- 
water, Forebay,  Spillway,  Fish  pathology. 
Identifiers:  'Spawning  channel,  McNary  Dam, 
Cascading  water.  Plunge  basin,  'Gas  bubble  dis- 
ease, 'Nitrogen  supersaturation,  Water  intake, 
'McNary  spawning  channels. 

In  1962,  damage  to  adult  chinook  salmon  at  the 
McNary  spawning  channel  was  serious  and  neces- 
sitated changes  in  the  water  supply  system.  The 
paper  describes  the  causes,  results  and  possible 
solutions  for  gas  bubble  disease  in  adult  chinook 
salmon  caused  by  nitrogen  supersaturated  water 
supplies.  (Katz) 
W77-05460 


Zeitschnft   fur   Wisserschaflliche    /.oologic,    Vol. 
163  (1960),  p.  37-64,  1  fig,  107  ref. 


GAS-BUBBLE  MORTALITY  OF  FISHES  IN 
GALVESTON  BAY,  TEXAS, 

Bureau  of  Commercial  Fisheries,  Galveston,  lex. 

Biological  Lab. 

W.C.Renfro. 

Transactions  of  the  American  Fisheries  Society, 

Vol.  92,  1963,  p.  320-322,  1  fig.,  5  ref. 

Descriptors:  'Fishkill,  Mortality, 

'Supersaturation,  Photosynthesis,  'Fish  disease, 
Animal  pathology.  Dissolved  oxygen,  Texas, 
'Phytoplankton,  Fish  physiology,  On-site  in- 
vestigations, Texas. 

Identifiers:  'Gas  bubble  disease,  'Oxygen  super- 
saturation,  'Gas  bubbles,  Galveston  Bay(Tex), 
Houston  Ship  Canal,  'Spotted  sea  trout,  Lar- 
gescale  menhaden.  Bay  anchovies,  Atlantic 
croakers,  Eels,  Longnose  gar. 

A  kill  of  mostly  spotted  sea  trout  was  observed  in 
upper  Galveston  Bay.  Other  dead  fish  observed 
were  largescale  menhaden,  bay  anchovies  Atlan- 
tic croakers,  small  eels  and  long  nose  gar.  Unusual 
features  of  the  dead  sea  trout  were  excessive 
mucus  in  the  body,  bright  red  gills,  distended  swim 
bladders  and  blisters  containing  gas  in  various 
parts  of  the  body.  Dissolved  oxygen  saturation  in 
the  water  reached  near  250  percent  saturation 
throughout  the  day.  It  was  believed  that  surplus 
gas  came  out  of  solution  in  the  body  of  the  fish  and 
obstructed  circulation.  (Katz) 
W77-05462 

THE  EFFECT  OF  GAS  CONTENT  OF  WATER 
ON  LARVAL  AND  YOUNG  FISH, 

Dove  Marine  Lab.,  Cullcrcoats  (England). 
H.M.  Bishal. 


Descriptors:  Oxygen,  Nitrogen,  Laboratory 
techniques,  Laboratory  analysis,  Methodology, 
Marine  fish,  Bioassay,  'Water  quality  require- 
ments 'Hydrostatic  pressure,  Juvenile  fish,  At- 
lantic '  salmon,  Brown  trout,  Review,  'fish 
physiology.  Demersal  fish,  'Supersaturation. 
Identifiers:  'Air  bubble  disease,  'Gas  embolism. 
Herring,  Lump  sucker,  Plaice. 

A  review  of  the  effect  of  gas  content  of  water 
(oxygen  and  nitrogen)  on  fish  is  given.  An  ap- 
paratus is  used  which  gives  a  continuous  flow  of 
water  of   a   known   gas   content.   A   comparison 
between  the  method  used  in  the  present  investiga- 
tion and  those  previously  known  is  made.  Herring, 
lump-sucker,    plaice,    and    salmonid    larval    and 
young  stages  are  used.  The  resistance  to  water  of 
low  oxygen-content  decreased   with  increase  of 
age  This  is  explained  as  due  to:  mode  of  respira- 
tion   in    which   exchange    of   gases    takes    place 
through  the  body  wall  and  the  blood  vessels  sur- 
rounding   the    yolk    sac;    carbohydrate    content- 
which  acts  as  a  depolarizer-which  decreases  as  the 
fish  ages;  and  to  the  increased  activity  of  the  grow- 
ing larvae.  All  fish  used  at  all  stages  live  at  high  ox- 
ygen concentrations  (300%  saturation)  without  any 
apparent  ill  effects  provided  that  the  total  gas  pres- 
sure does  not  exceed  the  hydraulic  pressure.  The 
presence  of  air  bubbles  either  attached  to  or  inside 
the  intestine  of  herring  larvae  was  not  observed  In 
all  cases  the  water  was  either  saturated  or  nearly 
so  but  never  supersaturated.  Although  hernng  lar- 
vae were  kept  in  aerated  tanks  swallowing  air  bub- 
bles was  not  observed.  A  brief  discussion  of  the 
'gas  disease'  in  herring  larvae  is  given.  (Katz) 
W77 -05463 


THE  EFFECT  OF  PRESSURE  ON  THE  SUR- 
VIVAL AND  DISTRIBUTION  OF  LARVAL  AND 
YOUNG  FISH, 

Khartoum  Univ.  (Sudan).  Dept.  of  Zoology. 
H.M.  Bishai. 

Journal  du  Conseil,  Vol.  26(1961),  p  292-31 1 ,  1  fig., 
2  tab,  82  ref. 

Descriptors:  'Hydrostatic  pressure,  Marine  fish, 
•Juvenile  fish,  'Fish  eggs,  Methodology,  Labora- 
tory investigations,  'Fish  diseases,  'Animal 
physiology,  Herrings,  Atlantic  salmon,  Brown 
trout,  'Mortality,  Bioassays,  Atmospheric  gas. 
Reviews,  Demersal  fish,  'Supersaturation. 
Identifiers:  'Sea  trout,  Plaice,  Clupea  harengus. 
Decompression,  'Gas  bubble  disease. 


A  review  of  the  effect  of  pressure  on  larval  and 
young  fish  is  given.  Apparatus  and  methods  are 
described  to  study  the  effects  of  pressure  changes 
on    young   fish.    Newly    hatched   hernng   larvae 
(Clupea  harengus)  could  live  at  a  pressure  of  4  at- 
mospheres. Young  plaice  (Pleuronectes  platessa 
L  )  are  not  affected  by  compression  or  decompres- 
sion of  at  least  2  atmospheres.  The  effect  of  pres- 
sure and  decompression  on  salmonids  (Salmo  salar 
L     Salmo  trutta  L,  and  Salmo  trutta  f.  fano)  de- 
pends on  the  age  of  the  fish.  Until  the  absorption 
of  the  yolk-sac,  alevins  can  live  under  pressures  as 
high  as  5  atmospheres.  They  are  neither  affected 
by  compression  nor  by  decompression.  The  death 
of  young  salmonids  due  to  decompression  is  at- 
tributed to  the  supersaturation  of  the  experimental 
water  with  gas.  On  decompression,  gas  bubbles 
are  separated  from  the  water  and  attach  them- 
selves to  the  fish.  In  addition  the  fish  may  swallow 
gas  bubbles  which  block  their  mouths  and  the  fish 
die  from  asphyxia.  Death  of  fish  may  be  due  to 
decompression   sickness   where   gas   bubbles   are 
separated  from  the  blood  and  tissues  of  the  young 
fish  on  decompression.  The  ability  of  the  blood  to 
be  supersaturated  with  gas  under  pressure  may  be 
a   character   of   young   fish   with   swimbladders. 
(Katz) 
W77-05464 


ORIGIN  AMI  IREAIMEM  OY  A  SI  PER' 

RATED  RIVER  WATER, 

International   Pacific  Salmon   lis!,' 

sion.  New  Westminster  (British  Col 

H    H    Harvey,  and  A.  C   Cooper 

Progress  Report  No.  9,  1962,  19  p.,  7  fig.,  29 

Descriptors:  Dissolved  oxygen,  Nil 
•Supersaturation,  'Water  supply,  S 
'Reviews,  'Hydrostatic  pressure.  Fish  ha 
Water  quality,  Water  analysis,  On-site  ini 
lions,  Fish  disease.  Solubility,  'Fish  pby« 
Animal  pathology,  Juvenile  fish,  'Socke 
mon,  Photosynthesis,  Water  treatment. 
Identifiers:  'Oxygen-Nitrogen  ratio  Ab, 
oxygen  supersaturation.  Biogenic  oxygent 
saturation,  Gas  bubble  disease,  Sockeye  .-, 
Sockcye  fry. 

A  small  stream.  Corbold  Creek,  has  b 
vestigated  as  to  the  cause  of  supersaturatio 
water.  Oxygen  and  nitrogen  varied  betweei 
120  per  cent  of  air  saturation,  saturation  iw 
with  increasing  discharge.  The  excess  g 
found  to  enter  solution  in  the  plunge  basinl 
bases  of  the  falls.  Two  methods  of  treatme- 
tested  in  order  to  render  the  water  sui« 
hatchery  use.  The  effects  of  supersaturatici 
on  young  salmon  are  described.  A  review 
rather  considerable  European  literature 
eluded.  (Katz) 
W77-05465 

THE  GAS  DISEASE  OF  FISH  DUE  TO  I 

OF  NITROGEN,  (IN  JAPANESE), 

Hiroshima  Univ.,  (Japan).  Dept.  of  Fishen 

S.Egusa. 

Journal  of  the  Faculty  of  Fisheries  and 

Husbandry,  Hiroshima  University,  Vol.  '. 

p.  157-183,  4  tab.,  6  fig.,  13  ref. 

Descriptors:  'Fish  disease,  'Fish  ph> 
Animal  pathology,  Nitrogen,  Freshwai 
'Supersaturation,  Bioassay,  Mortality,  Ca 
nows,  Eels,  Juvenile  fish,  *La 
techniques,  'Methodology,  Water  tem( 
Oxygen. 

Identifiers:  'Gas  bubble  disease,  *Nitrog< 
saturation,  'Detrimental  nitrogen  limit, 
carp,  Bitterling,  Killefish. 

In  order  to  clarify  the  relations  between 

ease'  of  fish  and  the  degree  of  supersatu 

dissolved  nitrogen  in  the  medium  water, 

cies  of  fresh-water  fish  were  exposed  to 

water  containing  relatively  constant  higl 

trations  of  nitrogen,  and  the  time  taken 

initial  exposure  until  visible  signs  of  tn 

appeared  on  the  fish  body  and  the  surv 

were   recorded   for  individual  fish.   Ex) 

were  performed  at  about  20  degrees  C. 

certain  critical  nitrogen  level,  symptom 

teristic  of  gas  disease  develop  over  the  5 

the  fish  body,  though  being  not  neces' 

lowed  by  fatal  lesions.  This  critical  level 

here  the  'detrimental  nitrogen  limit.   Wi 

increase    in    nitrogen    concentration,   a 

reached  where  the  fish  can  no  longer  esc 

from  gas  disease.  This  level  is  termed 

nitrogen  limit.'  These  two  limits  were  a 

determining  two  nitrogen  levels:  the  leve 

just  50%  of  the  fish  developed  sympto 

disease  during  the  experimental  peno 

weeks,  and  the  level  which  just  failec 

50%  mortality  within  the  same  time  penc 

W77-05466 


ABIOGENIC     GAS     SUPERSATURA1 
RIVER  WATER, 

Bergeforsens  Hydroelectric  Co.  (Swedt, 

A.  Lindroth. 

Archive  fur  Hydrobiologie,  Vol.  53(4),  i 

597,  2  tab,  3  fig.,  13  ref. 

Descriptors:    'Dams,    Dam    sites.   AJ 
gases,      'Hydrostatic     pressure,     Hy 
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;,    Rivers,    River   flows,    *Supersaturation, 
tical  techniques,  *Spillway,  Water  supply 
>logy.  On-site  investigation.  Oxygen, 
fiers:      *Abiogenic     gas      supersaturation, 
jived  gases,  Bergefonsen's  Power  Station. 

a  theoretical  point  of  view,  a  gas  supersatu- 
through  contact  between  air  bubbles  and 
at  some  depth  is  postulated.  Investigations 
Swedish  river  Indalsalven  have  shown  that 
1  waterfalls  as  well  as  water  taken  past 
stations  through  spillways  are  inclined  to 
up  a  gas  supersaturation,  a  finding  which 
ms  earlier  investigations  and  has,  probably, 
eneral  application.  The  problem  of  gas  su- 
lfation in  rivers  and  other  waters  may,  how- 
>e  more  complex.  The  effects  of  gas  super- 
Lion  in  natural  waters  and  in  fish  rearing  sta- 
ave  also  been  touched  upon.  (Katz) 
5467 


ITROGEN-GAS  CONTENTS  DISSOLVED 
OWING  WATER  OF  ARTESIAN  WELLS 
IPRINGS  (RELATING  TO  HIGH  SUPER- 
tATION  INDUCING  THE  SO-CALLED 
HSEASE'  UPON  FISHES, 
sue,  S.  Egusa,  and  A.  Saeki. 
n  of  the  Japanese  Society  of  Scientific 
es,  1953,  Vol.  19(4),  p  439-444,  3  tab.,  5  fig., 

>tors:  'Mortality,  Fish  diseases,  Fresh- 
ish,  'Artesian  wells,  'Spring  waters,  Dis- 
oxygen,  Nitrogen,  'Supersaturation,  On- 
estigation,  Water  quality, 
ers:  'Gas  bubble  disease,  Divers  disease, 
i  disease,  'Nitrogen  supersaturation 
Kanagama  prefecture. 

ould  not  survive  in  the  freely  flowing 
■vater  in  the  vicinity  of  Odawana  City.  The 
:d  oxygen  content  was  sufficient  but  the 
i  gas  was  greatly  supersaturated.  The  death 
vas  due  to  gas  bubble  disease  and  values  of 
is  above  130%  were  fatal  to  fish.  Gas  bub- 
ase  is  similar  to  caisson  disease  and  diver 
of  man.  Nitrogen  content  of  the  wells 
rom  118  to  159%-most  were  over  140%. 
i  wells  have  nitrogen  contents  o  146  and 
Jt  low  values  of  dissolved  oxygen  (below 
katz) 
168 


FLUENCE  OF  THE  GAS  CONTENT  OF 
LTER  ON  FISH  AND  FISH  LARVAE 

l. 

Proc-Verbaux  Internationale  Conseil 
exploration  de  la  Mer.  Vol.  131(3)  1952  n 
fig,  5  ref.  '  'v 

ors:  'Aquiculture,  'Fish  hatcheries 
i  fish  Dissolved  oxygen,  Mortalities, 
us.  Hsh  behavior,  Fish  physiology 
miration,  'Marine  fish,  Juvenile  fish! 
isn.  Fish  disease.  Larvae,  Oysters  Her- 
water. 

rs:  'Gas  bubble  disease,  'Oxygen  super- 
n;  Air  bladders,  Fish  larvae,  Cod,  Plaice, 
.   Air  bladder  gas  control. 

•em  of  gas  bubble  disease  has  been  severe 
mne  hatchery  at  Flodevig.  Cod  larvae  are 
isitive  to  gas  concentration  in  shallow 
the  air  bladders  expand  until  the  fish 
"essly  on  the  surface.  Fish  with  closed  air 
react  differently.  The  gas  bubbles  are 
'  the  intestines.  Oyster  larva  suffer  mor- 

rn„e,»°1ygfn  content  becomes  too  high, 
content  of  water  entering  the  Flodevig 

«?.!  2  £duccd  by  filte™g  the  water 
'ugh  sand  filters.  (Katz) 


*VAEFECTING    ™E    SURVIVAL    OF 

v'g.  and  G.  Dannevig. 


Journal  du  Conseil,  Vol.  15,  1950,  p  277-283,  9  ref. 

Descriptors:  'Supersaturation,  Atmospheric 
gases,  'Aquiculture,  'Fish  hatchery,  Fish  dis- 
eases, Animal  physiology,  'Herrings,  Juvenile 
fish  Demersal  fish,  On-site  investigations,  Water 
supply, 'Marine  fish. 

Identifiers:  'Fish  larvae,  Sole,  Solea  solea,  Plaice 
'Gas  bubble  disease,  Flodevig,  Intestines,  Air 
bladder,  Swim  bladder,  'Gas  blisters,  'Excess  gas 
elimination. 


At  a  marine  hatchery,  Flodevig,  it  was  apparent 
that  gas  content  of  water  was  important  in  the  cul- 
ture of  cod  and  herring  larvae.  Young  fish  reared 
in  water  from  a  large  reservoir  which  had  attained 
suitable  temperature  developed  gas  bubble  disease 
and  died.  Cause  of  the  gas  bubbles  was  clearly  the 
use  of  water  supersaturated  with  atmospheic  gas 
Sea  water  supersaturated  with  gas  may  also  have 
had  a  bad  effect  on  older  fish  kept  in  the  laborato- 
ry^ The  function  of  the  air  bladder  is  discussed.  In 
laboratory  tesi^  surplus  gas  was  eliminated  by  fil- 
tering the  sea  water  through  sand.  (Katz) 


OBSERVATIONS   ON   GAS   BUBBLE   DISEASE 

Fish  and  Wildlife  Service,  Seattle,  Wash. 

R.  R.  Rucker,  and  K.  Hodgeboom. 

The  Progressive  Fish  Culturist,  Vol.  15    n   24-26 

1953. 3  fig.  v'  • 

Descriptors:  'Fish  disease,  'Water  supply 
'Dissolved  oxygen,  Nitrogen,  'Supersaturation' 
Mortality,  Rainbow  trout,  Fish  pathology,  Spring 
water,  Flumes,  'Fish  hatchery,  Atmospheric 
gases,  Cutthroat  trout,  Water  temperature 
Identifiers:  'Steelhead  trout,  'Hatchery  troughs 
'Hatchery  pond,  Hatchery  aerator,  Puyallup 
Hatchery.  F 

Gas  bubble  diseased  fry  was  evident  in  trout  fin- 
gerhngs  which  were  raised  in  hatchery  troughs 
Mortalities  decreased  and  evidence  of  the  disease 
disappeared  when  the  fish  were  moved  to  outside 
ponds.  Incoming  water  was  80%  saturated  with  ox- 
ygen and  120  percent  with  nitrogen  gas.  A  flume 
was  installed  which  reduced  the  nitrogen  content 
to  110  percent  at  which  level  gas  disease  symp- 
toms were  no  longer  observed.  (Katz) 
W77-05471 


REMOVAL     OF    EXCESS     NITROGEN     IN    A 
HATCHERY  WATER  SUPPLY, 

Fish  and  Wildlife  Service,  Seattle,  Wash. 

R.  R.  Rucker,  and  E.  M.  Tuttle. 

The  Progressive  Fish-Culturist,  Vol.   10(1948)    n 

88-90,  1  tab.,  2  fig.,  2  ref. 

Descriptors:    'Nitrogen,   'Supersaturation,   'Fish 
hatchery,  Engineering  structures,  Hydraulic  struc- 
tures, Fish  establishment.  Fish  handling,  Salmon, 
On-site    investigation.    Conduit,    'Water   supply 
Settling  basin.  vv  y ' 

Identifiers:     'Nitrogen    supersaturation,    Excess 
nitrogen,  'Deaeration  structure. 

Describes  a  deaerator  in  the  supply  line  from  wells 
supersaturated  with  nitrogen  to  the  hatchery. 
From  openings  on  either  sides  of  the  conduits  the 
water  drops  into  a  series  of  five  troughs  each 
below  the  other.  Nitrogen  content  of  the  water 
supply  is  reduced  from  144%  to  101% 
W77 -05472 


A  SUDDEN  MORTALITY  OF  FISHES  ACCOM- 
PANYING A  SUPERSATURATION  OF  OXYGEN 
ON  LAKE  WAUBESA,  WISCONSIN, 

Wisconsin  Conservation  Dept.,  Madison. 

L.  A.  Woodbury. 

Transactions  of  the  American  Fisheries  Society 

Vol.  71(1941),  p  112-117,  1  tab.,  2  fig.,  4  ref. 


Effects  Of  Pollution— Group  5C 


Descriptors:  'Fishkill,  Mortalities,  Lakes,  Fish 
diseases  'Dissolved  oxygen,  'Supersaturation 
Algae,  Rough  fish,  Carp,  Suckers,  Walleye,  Sun- 
fishes,  Photosynthetic  oxygen,  Wisconsin,  Sunf- 
lshes. 

Identifiers:  Lake  Waubesa(Wisc),  Black  crappies 
Northern  pike,   Yellow  pikeperch,   'Gas  bubble 
disease,         Gas         bubbles,         'Gas         emboli, 
Cnlamydomonas. 

A  heavy  loss  of  fish  occurred  during  April  1940  in 
the  south  end  of  Lake  Waubesa,  Wisconsin,  and  in 
the  Yahara  River  below  the  lake.  The  fish  affected 
were  mainly  black  crappies,  although  bluegills 
northern  pike,  yellow  pikeperch,  common 
suckers,  and  carp,  were  killed  to  a  lesser  extent.  A 
heavy  algal  bloom  composed  principally  of  Chla- 
mydomonas  was  concentrated  in  the  area  of  fish 
loss  and  was  accompanied  by  an  extremely  high 
(30-32  ppm)  oxygen  content  in  the  surface  water. 
Characteristic  lesions  were  present  in  the  fish  and 
consisted  primarily  of  gas  emboli  in  the  gill  capilla- 
ries and  gas  bubbles  in  the  subcutaneous  tissues. 
Death  of  the  fish  was  attributed  to  the  blocking  of 
the  circulation  through  the  gills  by  the  gas  bubbles 
with  consequent  respiratory  failure.  A  suggestion 
is  made  that  oxygen  was  the  gas  forming  the  bub- 
bles. (Katz) 
W77-05473 


THE   GAS-BUBBLE   DISEASE   OF   FISH     THE 

CAUSES,     ATTENDANT     PHENOMENA     AND 

CURE,     (DIE    GASBLASENKRANKHEIT    DER 

FISCHE,  URSACHEN,  BEGLEITERSCHEINUN- 

GEN  UND  ABHILFE), 

Zagreb     Univ.     (Yugoslavia).      Morphologische- 

Biologische  Institut. 

W.  Mrsic. 

Zeitschrift  fur  Fisherei,  1933,  Vol.  31    No  1   p  29- 

67,  2  tab.,  1  fig.,  36  ref. 

Descriptors:  'Fish  diseases,  Trout,  Fish  hatche- 
ries, Fish  eggs,  Juvenile  fish,  Carbon  dioxide, 
Water  temperature,  Water  quality,  'Fish  physiolo- 
gy, 'Fish  mortality.  Laboratory  tests,  'Oxygen, 
'Nitrogen,  'Supersaturation,  Rainbow  trout. 
Identifiers:  'Gas  bubble  disease,  'Yolk  sac  dis- 
ease, 'Disease  symptoms,  Deformities,  Free  car- 
bon dioxide. 

The  gas  bubble  disease  of  fish  is  caused  by  super- 
saturation  of  water  with  gas.  This  can  be  caused  by 
the  reduction  of  hydrostatic  pressure  of  supersatu- 
rated water,  increase  in  water  temperature, 
photosynthesis  by  aquatic  plants.  Supersaturation 
of  hatchery  waters  can  be  reduced  by  special  ap- 
paratus which  allows  the  water  to  equilibrate  In- 
creasing water  temperature  increases  the  lethal  ac- 
tion of  the  gases.  Catfish,  mussels  and  crustaceans 
are  not  affected  in  waters  which  are  lethal  to  trout 
larvae.  Gas  bubble  disease  is  not  caused  by  a 
microorganism.  (Katz) 
W77-05474 


THE  ABILITY  OF  SEVERAL  SPECIES  OF  FISH 
TO  SURVIVE  ON  PROLONGED  EXPOSURE  TO 
ABNORMALLY  HIGH  CONCENTRATIONS  OF 
DISSOLVED  OXYGEN, 

Bureau  of  Fisheries  Lab.,  Fairport,  Iowa. 
A.  H.  Wiebe,  and  A.  M.  McGavock. 
Transactions  of  the  American  Fisheries  Society 
Vol.  62  (1932),  p.  267-274,  3  tab.,  1  fig.,  2  ref. 

Descriptors:  'Dissolved  oxygen 

'Supersaturation,  Laboratory  tests,  'Bioassay' 
Saturation,  Water  temperature.  Water  quality,' 
'Trout,  'Bass,  'Sunfish,  Minnows,  Rainbow 
trout.  Brook  trout. 

Identifiers:  Crappie,  Largemouth  bass.  Small- 
mouth  bass,  Bluegill  sunfish.  Green  sunfish.  Gold- 
fish, Golden  Shiners,  Blunt  nosed  minnows,  'Gas 
bubble  disease,  'Pop-eye  disease. 

Last  year  at  the  meeting  of  this  Society  one  of  us 
Wiebe  C32)  reported  on  some  experiments  that 
were  performed  to  test  the  ability  of  several  spe- 
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Group  5C— Effects  Of  Pollution 

cies  of  fish  to  live  under  an  atmosphere  of  pure  ox- 
ygen resulting  in  some  instances  in  abnormally 
high  concentrations  of  dissolved  oxygen.  During 
the  discussions  of  that  paper  the  point  was  made 
by  some  one  that  fish  could  survive  such  treatment 
during  transportation  but  that  they  died  within  a 
few  days  after  they  had  been  planted.  Because  of 
the  impression  prevailing  quite  generally  that  the 
fish  did  not  survive  an  exposure  to  abnormally 
high  concentrations  indefinitely,  it  was  decided  to 
perform  some  additional  experiments.  We,  there- 
fore, present  here  the  results  of  some  experiments 
performed  to  show  that  some  species  of  fish  at 
least  can  stand  a  prolonged  exposure  to  abnor- 
mally high  concentrations  of  dissolved  oxygen  and 
show  further  that  these  fish  survive  the  experi- 
ment indefinitely.  Fish  were  subjected  for  19 1  days 
to  oxygen  supersaturations  of  180%  to  344%. 
(Katz) 
W77-05475 

RELATION  OF  TEMPERATURE  TO  THE  IN- 
CUBATION PERIODS  OF  EGGS  OF  FOUR  SPE- 
CIES OF  TROUT, 

Cornell  Univ.,  Ithaca,  N.Y. 

G.C.  Embody. 

Transactions  of  the  American  Fisheries  Society, 

Vol.  64  (1934),  p.  281-292,  3  tab.,  1  fig,  22  ref. 

Descriptors:  *Water  temperature,  *Fish  eggs, 
Laboratory  tests,  Fish  hatchery.  Brook  trout, 
Brown  trout,  Rainbow  trout,  Lake  trout,  "Juvenile 
fish,  Fry,  *Fish  physiology,  Fish  diseases,  Growth 
rate. 

Identifiers:  "Temperature  units,  "Development 
rates,  Temperature  range,  "Normal  development, 
Van'tHoff'sLaw. 

The  literature  relating  water  temperature  and  the 
incubation  of  fish  eggs  (marine  and  freshwater 
species)  were  reviewed.  Experiments  with  the 
eggs  of  brook  trout,  brown  trout,  rainbow  trout 
were  conducted.  The  data  were  plotted  and  the 
straight  line  character  of  each  graph  indicates  con- 
formity with  Van't  Hoff's  Law.  In  cases  where  ex- 
perimental temperatures  were  raised  more  than 
5C,  the  resulting  fry  were  badly  affected  with  gas 
bubble  disease.  The  condition  was  corrected  to  a 
large  extent  by  passing  the  water  over  a  series  of 
baffles  placed  at  the  head  of  the  trough.  The  eggs 
were  not  affected.  (Katz) 
W77-05476 

THE  REACTIONS  OF  FISHES  TO  GRADIENTS 
OF  DISSOLVED  ATMOSPHERIC  GASES, 

Chicago  Univ.,  111.  Hull  Zoological  Lab. 

V.  E.  Shelford,  and  W.  C.  Allee. 

Journal  of  Experimental  Zoology,  Vol.  14,  p  207- 

266,  1913.  20  tab.,  3  fig.,  58  ref. 

Descriptors:  Freshwater  fish.  Fish  behavior, 
"Supersaturation,  "Ammonia,  "Carbon  dioxide, 
Bioassay,  Mortality,  "Nitrogen,  "Acidity,  Acidic 
water.  Fish  physiology.  Laboratory,  Water  quali- 
ty, Water  pollution  effects,  *  Atmospheric  gases. 

Oxygen  is  necessary  for  the  life  of  fish  while  car- 
bon dioxide  is  believed  to  be  quite  lethal.  Fish  are 
not  affected  by  nitrogen  except  when  water  is  su- 
persaturated. In  laboratory  experiments,  it  was 
found  that  fish  react  negatively  to  some  salts, 
nitrogen  and  carbon  dioxide.  The  avoidance  reac- 
tion is  accompanied  by  coughing,  gasping  and 
gulping.  Fish  reacted  negatively  to  acetic  acid  but 
did  not  react  negatively  to  ammonia.  (Katz) 
W77-05477 

STUDY  OF  THE  TOXICITY  OF  RIVERS  IN  THE 
GENOA  PROVINCE  IN  RELATION  TO 
MARINE  BIOMASS,  (IN  FRENCH), 

Centre  d'Etudcs  et  dc  Rccherches  dc  Biologic  et 

d'Oceanographic  Medicalc,  Nice  (France). 

D  Pucl,  G.  Flalau,  F.  Laumond,  M.  Barclli,  and 

Rev  ImOccanog;  Mcd41/42,p  143-157,  1976. 


Descriptors:    "Annelids,   "Biomass,   "Chromium 

"Lead,     "Mollusks,     Rivers,     "Toxicity,     "Food 

chains. 

Identifiers:  "Genoa(Italy). 

Trophodynamic  chains  were  used  to  study  the  tox- 
icity of  4  rivers  in  the  neighborhood  of  Genova, 
Italy.  This  technology  is  useful  for  the  determina- 
tion of  the  direct  toxicity  and  the  induced  toxicity 
along  the  biological  marine  chain.  The  direct  tox- 
icity of  these  rivers  is  low,  but  the  study  of  the  in- 
duced toxicity  shows  some  bioaccumulation  of  Pb 
and  Cr  at  the  levels  of  annelids  and  molluscs.  The 
study  also  shows  that  the  accumulation  of  a  given 
metal  is  a  function  of  its  chemical  nature  and  a 
function  of  the  intoxicated  organisms.-Copynght 
1976,  Biological  Abstracts,  Inc. 
W77-05478 

THE  GAS  BUBBLE  DISEASE  OF  FISH  AND  ITS 
CAUSE,  „  ._.  . 

Brown  Univ.,  Providence,  R.I.  Dept.  of  Biology. 

F.  P.  Gorham.  .     . 

Bulletin  of  the  U.S.  Fish  Commission  Woods 
Hole,  Massachusetts,  Vol.  19,  from  1899,  (1901), 
p.  33-37,  3  tab.,  1  fig,  2  ref. 

Descriptors:  "Fish  diseases,  Fish  physiology,  Fish 
behavior,  "Marine  fish,  Aquiculture,  "Animal 
pathology,  "Supersaturation,  "Hydrostatic  pres- 
sure Demersal  fish,  Sea  bass,  Stickleback. 
Identifiers:  "Gas  bubble  disease,  "Marine  aquaria, 
Shallow  water  fish,  "Deep  water  fish,  "Gas  vesi- 
cles Woods  Hole,  Massachusetts,  Exopthalmia, 
Winter  flounder,  Tautag,  Hake,  Sea-robins, 
Puffer,  Toad  fish,  Cunner,  Pipe-fish. 

Salt  water  fish  kept  in  aquaria  develop  a  disease 
which  is  manifested  by  the  formation  of  vesicles 
of  gas  on  the  fins  and  other  parts  of  the  body.  It  is 
concluded  that  the  gas  bubble  disease  is  caused  by 
a  reduction  of  pressure.  Normally  shallow  water 
fish  are  never  affected  and  the  greater  the  normal 
depth  of  a  fish  the  more  severely  it  is  affected. 
(Katz) 
W77-05479 

NOTES  ON  THE  DISSOLVED  CONTENT  OF 
WATER  IN  ITS  EFFECTS  UPON  FISHES, 

Bureau  of  Fisheries,  Woods  Hole,  Mass. 

M.C.  Marsh. 

Bulletin  of  the  U.S.  Bureau  of  Fisheries,  for  1908 

(1910),  Vol.  28,  p.  891-906,  3  tab. 

Descriptors:  Salmon,  Trout,  "Aquiculture, 
"Oxygen,  "Nitrogen,  Mortality,  Bioassays,  Water 
quality,  Laboratory  apparatus,  "Fish  hatchery, 
"Supersaturation,  "Atmospheric  gases.  Laborato- 
ry analysis,  Potomac  River. 

Well  water  to  be  used  in  aquaria  was  lethal  to 
trout  Fish  turned  over  in  a  minute  but  recovered 
when  placed  in  suitable  water.  The  well  water  was 
deficient  in  oxygen  and  high  in  nitrogen.  These 
deficiencies  could  be  corrected  by  passing  the 
water  through  an  aerating  apparatus.  Both  the 
deficiency  of  oxygen  and  the  excess  of  nitrogen 
are  corrected  on  the  same  apparatus.  Procedures 
to  determine  the  suitability  of  water  for  fish  cul- 
ture are  outlined.  (Katz) 
W77-05480 


lation,   Deep-sea   fishes,   "Supersaturated 
water. 

One  of  the  chief  lesions  of  gas  bubble  dis 
exopthalmia.  The  immediate  cause  of  di 
usually  asphyxia  from  gas  embolism  in  the  { 
ments  or  heart  or  both.  The  gas  emboli  are 
an  excess  of  dissolved  air  in  the  blood,  whi 
be  caused  by  a  rapid  reduction  of  pressure  c 
excess  of  dissolved  gas  in  the  water  or  by 
bination  of  both.  Nitrogen  excess  is  more 
tant  than  oxygen  excess  and  can  singly  ca 
disease  process.  (Katz) 
W77 -05481 

BIOCHEMICAL,       MORPHOLOGICAL, 
PHYSIOLOGICAL         STUDIES         ON 
METHANE  OXIDIZING  BACTI 

METHYLOSINUS  TRICHOSPORILM, 
EMPHASIS  ON  STRUCTURE,  FUNCTIO 
COMPOSITION  OF  THE 

CYTOPLASMIC  MEMBRANES, 
Ohio  State  Univ.,  Columbus.  Dept.  of  Mic 

gy- 

T.  L.  Weaver. 

Available  from  the  National  Technical  I 
tion  Service,  Springfield,  VA  22161  as  PB- 
Price  codes:  All  in  paper  copy,  A01  in  mu 
Ph  D  Dissertation,  1973.  228  p,  49  fig,  2( 
ref,  append.  OWRT  A-027-OHIO(3). 

Descriptors:  "Methane  bacteria,  *B 
"Membranes,  Lipids,  "Bacteria,  Chromati 
Centrifugation,  Water  pollution  effects,  1 
identification. 

Identifiers:        "Methane       oxidizing 
"Methylosinus    trichosporium,    Gas-liqu 
matography,       Thin       layer       chromat 
Phospholipids,  Fatty  acids. 

In  a  mineral  salts  medium  with  methari 

only  carbon  source,  the  bacterium  had  : 

tion  time  of  5.3  hours  and  a  growth  co: 

0  1312  hours-1.  About  50%  of  the  met 

idized  was  fixed  into  cell  material,  and 

atom  was  consumed  for  each  oxidative  s: 

methane  oxidation  process.  The  intracyl 

membranes,  which  were  about  9  nm.  thicl 

flattened     balloon-like     vesicles     near 

periphery.  The  internal   membrane  ves 

peared  to  be  passed  along  during  budd: 

contained  9.2%  lipid  consisting  of  nea 

amounts    of    poly-beta-hydroxybutyratt 

lipids,  and  phospholipids.  Intracytoplasi 

branes  contained  27.9%  lipid  which  wi 

phospholipid.  Phosphatidyl         eth; 

phosphatidyl  glycerol  accounted  for  94 

membrane     phospholipids.     AU     the     r 

phospholipids   contained   about   88%   1 

acids    and    12%    16:1    fatty    acids.    T 

cytoplasmic     membranes     contained 

proteins   separated  by   polyacrylamide 

trophoresis.  These  proteins  ranged  in 

weight  from  47,000  to  180,000  and  avei 

polar  amino  acids.  It  is  concluded  that  mi 

idation   and   fixation   are   not   membra 

processes   in  this  bacterium.   Rather, 

cytoplasmic  membranes  function  as  or( 

electron  transport  and  energy  entrapme: 

tracytoplasmic  membranes  were  morpt 

and  biochemically  similar  to  the  intel 

branes  of  the  photosynthetic  and  nun 

teria.  (Chao-Ohio  State) 

W77 -05482 


THE  GAS  DISEASE  IN  FISHES, 

Bureau  of  Fisheries,  Woods  Hole,  Mass. 

M  C.  Marsh,  and  F.  P.  Gorham. 

Report  of  the  Commissioner  of  Fisheries,  from 

1904  (1905),  p.  343-376,  4  tab.,  3  fig.,  20  ref. 

Descriptors:  "Fish  diseases,  "Fish  physiology. 
Fish  behavior,  Marine  fish,  Animal  pathology, 
'Supersaturation,  "Hydrostatic  pressure,  Demer- 
sal fish,  "Oxygen,  "Nitrogen,  Atmospheric  gas, 
Sea  water. 

Identifiers:  "Gas  bubble  disease,  "Lesions,  Gas 
bubble  disease  symptoms,  Exopthalmia,  Asphyx- 


STUDIES  ON  THE  DISTRIBUTION 
LABELLED  PCB  IN  THE  BODY.  II. 
TRIBUTION  IN  GOLD  FISH  (CARRd 
RATUS),  (IN  JAPANESE), 
Nihon  Univ.,  Tokyo.  Lab.  of  Vetennarj 
S  Nago.J.Hosoya.andT.  Kugoh. 
Bull  Coll  Agric  Vet  Med  Nihon  Umv  32, 
1975. 

Descriptors:  "Polychlonnated  bipheny 
pollutants.  Fish,  Pollutant  identificattoi 
tion.  Carbon  radioisotopes. 
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rs.  'Carassius-auratus,  *Carbon-14, 
h,  'Radiography. 

B  (polychlorinate  biphenyl)  distribution  in 
luratus)  was  studied  by  autoradiography. 
J  solution  (0.1  micro  Ci)  was  administered 

methods.  PCB  solution  was  mixed  in  the 
tental  H20  of  the  fish  or  was  ad- 
:d  orally.  Each  fish  was  kept  in  300  ml  of 
i  500  ml  beaker.  The  fish  were  killed  for 
•graphy  at  1,3,6  and  24  h  of  the  experi- 
'ater  radioactivity  was  analyzed  at  each 
ntal  time  as  cpm  (counts  per  mim)/ml. 
!B  was  added  to  the  environmental  H20, 
loactivity  was  reduced  in  direct  propor- 
e  contact  time  between  the  fish  and  the 

autoradiogram  showed  that  radioactivity 
ctioning  body  plate  increased  in  parallel 
contact  of  the  fish  with  the  H20.  When 
nimstered,  radioactivity  in  the  H20  and 
gram  increased  in  direct  relation  to  the 
me.  In  both  cases,  14C-PCB  was  found  in 
and  spinal  cord,  a  special  finding  as  corn- 
other  animals.-Copyright  1976,  Bioloei- 
icts.  Inc. 
8 


PLANTS,    CHLORINE    AND    ESTUA- 

ental  Research  Lab.,  Narragansett,  R.I. 

ile,  J.  Cardin,  M.  Johnson,  and  S. 

i. 

from  the  National  Technical  Informa- 

:e,  Springfield,  VA  22161  as  PB-255  957, 

s:  A03  in  paper  copy,  A01  in  microfiche' 

'A -600/3-76-055.  June  1976.  28  p,  5  fig,  7 


s:  'Environmental  effects,  'Chlorine 
ion,  Plankton,  'Bioassay,  Entrapment,' 
_ts,  Photosynthesis,  'Estuaries,  Pollu- 
:ication. 

assay  systems  using  indigenous  holo- 
)lankton  were  designed  to  model  the 
n  patterns  of  power  plants.  A  matrix  of 
oncentrations  and  exposure  patterns 
he  generation  of  response  isopleths  that 

applied  to  developing  design  criteria, 
ira  pseudonana  showed  a  50%  reduction 
ithesis  at  exposure  to  0. 1 5  ppm  chlorine 
lutes.  Complete  growth  inhibition  oc- 
x  exposure  to  0.3  ppm  chlorine  for  5 
licrozooplankton  showed  a  50%  mor- 
xposure  to  2.5  ppm  chlorine  for  5 
irval  and  juvenile  fish  were  sensitive  to 
'els  less  than  or  equal  to  0.2  ppm  for  ex- 
>0-90  minutes.  Two  field  studies  were 
ind  compared  to  laboratory  data  with 
n  the  use  of  ATP  to  monitor  entrain- 
images.  (Chilton-ORNL) 


PTAKE  BY  ALGAE  FROM  COPPER- 
NG  COMPOUNDS  AND  THE  EF- 
THIS  PROCESS  ON  THEIR  SALT 
ISM,  (IN  RUSSIAN), 

ite  Univ.  (USSR). 

>fev,  V.  I.  Kapkov,  E.  G.  Rukhadze, 

ma,  and  N.  A.  Shidlovskaya 

i  12(1  ),p  40-46,  1976. 

'Metabolism,  'Copper, 

is,     Algae,     'Anabaena,     Algicides 
mpounds,  Toxicity,  Potassium,  Salts 


due  to  Cu  accumulation  or  K  loss.  If  the  concen- 
tration of  a  Cu  compound  with  a  coordination 
bond  is  7.8J0-5  M,  the  content  of  K  in  the  cells 
decreases  by  80%  within  30-60  min.-Copyright 
1976,  Biological  Abstracts,  Inc 
W77-05493 


THE  BACTERICIDAL  EFFECT  OF  BDEL- 
LOVIBRIO  BACTERIOVORUS,  ONE  OF  THE 
ORGANISMS  EFFECTIVE  IN  AUTO-PURIFICA- 
TION OF  WATER,  (IN  TURKISH),      ™K,"CA 

Hifzissiha  Okulu,  Ankara  (Turkey).  Halk  Sagligi 
Lab.  B 

A.  Yucel. 

Mikrobiyol  Bui  9(3),  p  173-181,  1975. 

Descriptors:    'Bactericides,    Water    purification, 
ielt  purification.  Rivers,  Water  pollution  treat- 
ment. 

Identifiers:  Ankara,  'Bdellovibrio-bacteriovorus 
Kayas,  Turkey,  'Hatip  Cayi  River(Turkey). 

B.  bacteriovorus  exhibits  bactericidal  activity  in 
auto-purification  of  water.  A  Bdellovibrio  was  iso- 
lated from  Hatip  Cayi  river  near  Kayas,  Ankara 
Turkey-Copyright  1976,  Biological  Abstracts' 
Inc. 

W77-05494 


tionship  exists  between  Cu  accumula- 
'■  cells  (Scenedesmus  quadricauda 
anabilis)  and  algicide  action  of  the 

'  he  high  biocide  activity  is  due  to  the 
:  cells  to  absorb  great  concentrations 
trom  the  compounds  with  a  coordina- 

, een  ,he  metal  and  the  ligand.  Toxic 
1.10-5  M)  concentrations  of  complex 
ds  disturb  the  salt  metabolism  in  cells 


THE  EFFECTS  OF  ORGANIC  AND  NUTRIENT 
ENRICHMENT  ON  THE  BENTHIC  MACROIN- 
VERTEBRATE  COMMUNITY  OF  MOGGILL 
CREEK,  QUEENSLAND  (AUSTRALIA? 

Environment    Science    and    Services,    Brisbane 
(Australia). 
C.  C.  Mclvor. 

Water  (Journal  of  the  Australian  Water  and  Waste- 
water   Association)    Vol.    3,    No     4     p     16-21 
December  1976.  6  fig,  1  tab,  19  ref. 

Descriptors:  'Sewage  effluents,  'Invertebrates 
Water  pollution  effects,  'Streams,  'Australia 
Nutrients,  Water  pollution  sources  Algae' 
Biological  communities,  Aquatic  animals,  Bioas- 
say, Growth  rates. 
Identifiers:  'Moggill  Ck.(Qld.). 

Biological  analysis  utilizing  species  diversity  and 
community  analysis  by  taxonomic  group  was  con- 
ducted montly  on  macroinvertebrate  collections 
from   Moggill  Creek  to  characterise  the  normal 
community  composition  and  record  the  effects  of 
a     sewage     treament    plant    effluent.     Chemical 
analyses         indicated         nutrient         enrichment 
downstream  of  the  outfall  while  an  analysis  of 
growth  on  glass  microscope  slides  revealed  signifi- 
cantly greater  algal  growth  in  this  lower  reach 
Species  diversity  was  severely  reduced  during  low 
flow  periods  as  a  result  of  the  treatment  plant  ef- 
fluent. Moggill  Creek  is  subject  to  scour  during 
heavy  rainfall  and  following  these  spates  diversity 
is  more  uniform  throughout  the  creek.  In  the  upper 
reaches  Moggill  Creek  is  characterised  by  a  stable 
invertebrate  community  composed  of  a  number  of 
taxonomic  groups  including  mayflies,  stoneflies 
caddisfhes  and  dragonfly  nymphs.  Downstream  of 
the  outfall  these  groups  are  absent  in  low  flow 
periods  and  the  communities  tend  to  be  dominated 
by  chironomids  and  amphipods.  The  applicability 
of  the  Sequential  Comparison  Index  for  assessing 
species    diversity    of   the    Australian    freshwater 
macrofauna  is  illustrated.  (CSIRO) 
W77-05529 


Thermal    pollution,     Water    pollution    effects 
'Environmental  effects. 
Identifiers:  'Thermal  ecology. 

The  second  Thermal  Ecology  Symposium  was 
jointly  sponsored  by  the  Savannah  River  Ecology 
Laboratory;  the  Institute  of  Ecology,  University 
of  Georgia;  and  the  United  States  Energy 
Research  and  Development  Administration.  The 
bulk  of  the  volume  is  comprised  of  contributed 
papers  of  the  symposium.  Four  invited  papers 
present  an  overview  of  thermal  ecology  and  the 
remainder  of  the  papers  are  grouped  under  the 
headings  of  temperature  and  physiological 
parameters,  thermal  tolerance,  temperature  and 
fish  behavior,  environmental  impact  of  electric 
power  facilities,  and  impingement,  entrainment, 
and  electric  power  facilities.  A  total  of  57  papers  is 
included  as  well  as  a  subject  index.  (See  W77- 
05542  thru  W77-05598)  (Chilton-ORNLL) 
W77 -05541 


THERMAL  ECOLOGY  II. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  CONF-750 
425,  Price  codes:  A12  in  paper  copy,  A01  in 
microfiche.  ERDA  Symposium  Series  40,  Report 
CONF-750425.  Proceedings  of  a  Symposium  held 
at  Augusta,  Georgia  April  2-5,  1975.  Edited  by  G 
W.  Esch  and  R.  W.  McFarlane.  1976,  404  p. 

Descriptors:      'Conferences,      'Thermal     stress 
bcology,     Aquatic    environment,     Publications, 


THE  POWER  PARK  CONCEPT:  AMELIORAT- 
ING MAN'S  DISORDER  WITH  NATURE'S 
OKOER, 

Georgia  Univ.,  Athens,  Inst,  of  Ecology. 
E.  P.  Odum,  and  R.  L.  Kroodsma. 
In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5    1975 
CONF-750425,  1976.  p  1-9,  6  tab,  5  fig,  9  ref.' 

Descriptors:     'Environmental     effects,     Power- 
plants,  Ecosystems,  Habitats,  Wastes,  Industrial 
wastes,  'Georgia,  'Parks,  'Landscaping. 
Identifiers:   'Power  parks.  Savannah  River  Pro- 
ject(Geo). 

A  power  park  is  defined  as  a  designated  area  of  the 
landscape  or  a  complex  of  natural  ecosystems  set 
aside  and  managed  for  the  assimilation  of  large 
volumes  of  dilute  and  degradable  end  products  of 
energy  conversion  and  urban-industrial  activity. 
The  role  of  the  Savannah  River  Project  in  develop- 
ing the  power  park  concept  is  discussed.  The  large 
size  and  high  natural  diversity  of  the  SRP  reserva- 
tion are  identified  as  making  it  an  ideal  location  for 
basic  research  and  experimentation  on  the  con- 
cept. (See  also  W77-05541)  (Chilton-ORNL) 
W77-05542 


FACTORS  INFLUENCING  THERMAL 

TOLERANCES  OF  INDIVIDUAL  ORGANISMS, 

Oklahoma  Univ.,  Norman.  Dept.  of  Zooloev 
V.  H.  Hutchison. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  August,  Georgia  April  2-5  1975 
CONF-750425,  1976.  p  10-26,  19  fig,  118  ref.' 

Descriptors.  'Environmental  effects,  'Thermal 
stress,  Temperature,  Resistance,  Ecology 
Methodology,  Testing  procedures.  Measurement.  ' 
Identifiers:  Experimental  methods.  Standardiza- 
tion. 


Discussed  is  the  need  for  standardization  of  test- 
ing methods  and  difinitions  and  an  appreciation  of 
often  overlooked  factors  which  may  alter  thermal 
tolerances     in     subtle     ways.     Temperature     is 
identified  as  being  perhaps  the  most  pervasive  of 
all    the    physical    factors    of    the    environment, 
mediating  the  effects  of  most  other  environmental 
factors  and  being  influenced  reciprocally.  Factors 
which  influence  the  thermal  tolerance  of  organ- 
isms (photoperiod,  seasonal  and  daily  cycles,  geo- 
graphic variation,  diet,  sex,  breeding  condition 
age,    hfe-cycle    stage,    salinity,   chemicals,    body 
water  content  and   partitioning,   oxygen   supply, 
pH,  innate  and  learned  behavior,  history  of  ther- 
mal exposure,  and  sublethal  exposure  to  limiting 
factors)  as  well  as  the  experimental  measurement 
of  thermal  effects  are  summarized.  (See  also  W77- 
05541)  (Chilton-ORNL). 
W77-05543 


l 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


THERMAL  ALTERATION  AND  THE 
ENHANCEMENT  OF  SPECIES  POPULATIONS, 

Savannah  River  Ecology  Lab.,  Aiken,  S.C. 
J.  W.  Gibbons. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  in  Augusta,  Georgia,  April  2-5  1975. 
CONF-750425,  1976.  p  27-31,  1  fig,  23  ref.  AT:  38- 
1.819. 

Descriptors-    'Environmental   effects,    *Thermal 
stress,    'Water    pollution    effects,    Productivity, 
Aquatic  populations,  Thermal  pollution. 
Identifiers:  Positive  responses. 

Data  are  presented  which  show  that  the  environ- 
mental energy  supplement  resulting  from  thermal 
loading  is  often  converted  into  positive  returns  for 
aquatic  populations.  The  temperatures  invoking 
positive  responses  in  different  populatons  may 
vary  both  absolutely  and  in  their  level  above  am- 
bient An  explicit  feature  of  the  population- 
enhancement  idea  is  that  different  species  will 
respond  positively  to  temperature  increases  at  dif- 
ferent points  along  the  spectrum  of  thermal  change 
from  a  subtle  rise  to  a  major  one.  Artificial  tem- 
perature elevations  may  negatively  alter  the  total 
environment  but,  on  the  way  toward  a  negative 
response,  most  populations  will  pass  through  a 
positive-response  phase.  (See  also  W77-05541) 
(Chilton-ORNL) 
W77-05544 


surface    temperature,    and    humidity    profiles    in 
mangrove  canopies  in  south  Florida  were  synthes- 
ized   in    a    simulation    model    of    leaf    energy 
exchange,   water   relations,   and   photosynthesis. 
The  model  (which  includes  only  canopy  microcli- 
mate interaction)  calculates  the  diurnal  courses  of 
these  processes  for  leaves  at  different  levels  in  the 
canopy.  Daily  net  photosynthesis  was  suppressed 
throughout  the  year  by  air  temperatures  more  than 
5C  above  ambient.  Peak  production  occurred  in 
spring.  Increased  air  temperature  shifted  the  diur- 
nal pattern  of  photosynthesis  in  winter  (maximum 
photosynthesis  ocurring  at  midday)  to  the  pattern 
of  summer  (maximum  occurring  in  early  morning 
and  late  afternoon).  Although  photosynthesis  in 
Laguncularia  racemosa  showed  the  greatest  sen- 
sitivity to  temperature  changes,  Rhizophora  man- 
gle is  expected  to  be  most  adversely  affected  by 
increased    temperatures.    (See    also    W77-05541) 
(Chilton-ORNL) 
W77-05546 


HEATED  WASTE-WATER  EFFECTS  ON 
AQUATIC  ECOSYSTEMS, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg.       Dept.       of       Biology,       Virginia 
Polytechnic   Inst,  and   State   Univ.,   Blacksburg. 
Center  for  Environmental  Studies. 
J.  Cairns,  Jr. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  32-38,  2  tab,  18  ref. 

Descriptors:  'Environmental  effects,  'Thermal 
pollution,  Water  pollution,  'Thermal  stress, 
♦Ecosystems,  Aquatic  environment,  Waste 
water(Pollution),  Evaluation,  Measurement,  Test- 
ing procedures. 

While  gross  displacement  of  biological  integrity 
can  be  detected  by  presently  available  methods, 
the  more  subtle  indications  preceding  gross  disrup- 
tion may  not  be  adequately  detected  by  the  present 
methods.  Three  case  histories  are  discussed  in- 
cluding one  in  which  corrective  action  reversed  a 
structural  change.  Three  criteria  which  are 
identified  as  being  of  importance  in  determining 
whether  a  system  can  assimilate  heated  waste 
water  discharges  without  being  degraded  are  the 
ability  to  recover  from  change,  the  ability  to  resist 
displacement,  and  the  number  of  times  a  system 
can  snap  back  after  displacement.  The  process  of 
evaluation  should  be  more  standardized  and 
should  get  more  rigorous  academic  review  than  is 
now  the  case.  (See  also  W77-05541)  (Chilton- 
ORNL) 
W77-05545 


POTENTIAL  INFLUENCE  OF  THERMAL  EF- 
FLUENTS ON  THE  PRODUCTION  AND 
WATER-USE  EFFICIENCY  OF  MANGROVE 
SPECIES  IN  SOUTH  FLORIDA, 

San  Diego  State  Univ.,  Calif.  Dept.  of  Biology. 
P.  C.  Miller,  W.  A.  Stoner.  J.  Horn,  and  D.  K. 
Poole.  ,. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  39-45,  5  fig,  1  tab,  21  ref. 

Descriptors:  'Environmental  effects,  'Thermal 
stress,  'Model  studies,  Photosynthesis,  Produc- 
tivity, 'Mangrove  swamps,  'Florida. 

Data  on  mangrove-water  relations  and 
photosynthesis  and  energy-balance  relationships 
between  solar  and  infrared  radiation,  wind,  air  and 


ROOTING  AND  GROWTH  OF  RED  MAN- 
GROVE SEEDLINGS  FROM  THERMALLY 
STRESSED  TREES, 

Puerto  Rico  Nuclear  Center,  Mayaguez. 
M.  D.  Banus,  and  S.  E.  Kolehmainen. 
In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  46-53,  6  fig,  3  tab,  6  ref. 

Descriptors:    'Environmental   effects,    'Thermal 
pollution,    'Mangrove   swamps.   Thermal   stress, 
Heated  water,  'Puerto  Rico,  Bays. 
Identifiers:  'Guayanilla  Bay(P.R). 

Red  mangrove  seedlings  from  thermally  stressed 
trees  (water  temperature  10-8  C  above  ambient) 
were  found  to  be  significantly  smaller  than  those 
from  nonthermaUy  stressed  trees  in  Guayanilla 
Bay  and  from  trees  in  unpolluted  bays  from 
western  Puerto  Rico.  Seedlings  from  thermally 
stressed  trees  developed  negative  buoyancy  and 
initial  roots  faster  than  seedlings  from  nonther- 
maUy stressed  trees  but  the  development  of  the 
first  pair  of  leaves  was  slower.  The  absence  of 
growing  seedlings  in  38C  water  gave  additional 
evidence  of  stress  to  which  the  mangroves  were 
subjected.  (See  also  W77-05541)  (Chilton-ORNL) 
W77-05547 


EFFECTS  OF  A  THERMAL  EFFLUHH 
THE  REPRODUCTION  OF  THE  AMER 
OYSTER, 

Delaware  Univ  ,  Lewes.  Marine  Studies  Coo 
J.C.Tinsman,  S  G  Tinsman,  and  D  Maurei 
In:  Thermal  Ecology  II.  Proceedings  of  a 
posium  held  at  Augusta,  Georgia  April  2-5, 
CONF-750425,  1976.  p  64-72,  6  fig,  29  ref. 

Descriptors:  'Environmental  effects,  *Wa!i 
lution  effects.  Thermal  pollution,  Reprodt 
'Oysters 

Classical  and  quantitative  methods  were  u 
document  changes  in  the  developmental  ci 
oysters  due  to  the  influence  of  a  thermal  ef 
No  changes  were  seen  in  the  time  of  ma 
ripeness  and  spawning  activity  between  oyi 
heated  and  nonheated  water  but  oyster* 
heated  water  did  show  precocious  ( 
development  in  the  spring  as  well  as  an  exl 
of  the  spawning  season  for  several  weeks. 
1972,  a  season  of  high  mortality  among  oy: 
effluents  coincided  with  a  period  of  lower  I 
gonadal  development  than  was  found  in  a 
If  this  decreased  level  of  reproductive  effc 
tinued  or  showed  further  decline,  there  o 
long-term  effects  on  the  recruitment  of  oys 
habiting  such  effluents.  (See  also  W77 
(Chilton-ORNL) 
W77-     549 


THE  EFFECTS  OF  THERMAL  LOADING  ON 
THE  GROWTH  AND  ECOLOGY  OF  A 
NORTHERN  POPULATION  OF  SPARTINA  AL- 
TERNIFLORA, 

Maine  Univ.,  Orono.  Dept.  of  Botany  and  Plant 

Pathology. 

R.  L.  Vadas,  M.  Keser,  P.  C.  Rusanowski,  and  B. 

R.  Larson. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  in  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  54-63,  7  fig,  2  tab,  25  ref. 

Descriptors:  'Environmental  effects,  'Thermal 
pollution,  'Water  pollution  effects,  Thermal 
stress,  Resistance,  Nuclear  powerplants,  Waste 
water(Pollution),  Ecology,  Productivity,  Marsh 
plants,  'Growth  rates. 
Identifiers:  'Marsh  grass,  'Spartina  altemoflora. 


The  introduction  of  thermal  effluents  into  a  boreal 
salt  marsh  altered  the  phenology,  abundance, 
growth,  and  production  of  the  dominant  grass 
Spartina  alterniflora.  Plant  densities  increased 
slightly  the  first  year,  but  all  other  measures  of 
vigor  were  reduced.  With  the  deterioration  of 
rhizomes,  collapse  of  the  population  is  imminent 
The  marked  southern  distribution  and  abundance 
of  S.  alterniflora  and  the  anticipated  amelioration 
of  cold  stress  suggest  that  this  northern  population 
may  have  lost  the  ability  to  tolerate  high  tempera- 
tures. (Sec  also  W77-05541 )  (Chilton-ORNL) 
W77-05548 


EFFECT  OF  TEMPERATURE  ON  GRI 
MORTALITY,  REPRODUCTION, 

PRODUCTION  OF  ADULT  SNAILS, 

Oak  Ridge  National  Lab.,  Tenn.  Enviro; 

Sciences  Div. 

J.  S.  Mattice. 

In:  Thermal  Ecology  II,  Proceedings  of 

posium  held  in  Augusta,  Georgia  April  2- 

CONF-750425,  1976.  p  73-80,  6  fig,  2  tab,  2 

Descriptors:  'Environmental 

•Temperature,  'Snails,  'Growth  rates,  M 
Reproduction,  Productivity,  'Growth  stag 
Identifiers:  Lymnaea  abrussa. 

Shell  length  and  egg  production  of  sna 
measured  daily  under  constant  and  under 
temperature  regimes  during  the  repr 
period.  Production  exhibited  a  general  m 
crease  with  temperature  to  a  maximum, 
by  a  decrease  at  higher  temperatures.  Grc 
survivorship,  and  lengths  of  growth  and  r 
tive  periods  also  followed  this  rule.  A 
production  of  large  snails  in  relation  to  sr 
implied  a  decreased  ability  to  obtain  food : 
utilize  it.  Growth  rate  of  large  snails  w 
fected  at  15C.  Growth  and  reproductive 
were  longest,  production  was  highest,  anc 
ty  rate  was  lowest  at  15C.  (See  also  W 
(Chilton-ORNL) 
W77-05550 

EFFECTS  OF  CONSTANT  AND  CYCL 
PERATURE  REGIMES  ON  THE  PELAC 
VAL  DEVELOPMENT  OF  A  BRACI 
CRAB, 

Rhode  Island  Univ.,  Kingston.  Graduate 

Oceanography. 

A.  N.  Sastry. 

In-  Thermal  Ecology  II,  Proceedings  o 

posium  held  in  Augusta,  Georgia  April 

CONF-750425,  1976.  p  81-87,  4  fig,  4  ta 

EPAR800981. 


Descriptors:  'Environmental 

•Temperature,    Cycles,    Growth    stage! 
growth  stage.  Larvae,  'Crabs. 
Identifiers:  Cyclic  temperature  regimes, 
roratus. 

The  results  presented  suggest  that  both 
and  capacity  adaptations  of  larval  stage 
to  varying  environmental  conditions  arc 
from  those  of  larvae  at  constant  tern 
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al  of  all  the  larval  stages  cultured  at  10-20C 
15-25C  cycles  was  better  that  that  of  larvae 
d  at  comparable  constant  temperatures 
survival  was  better  at  10-20C  than  at  12  5- 

At  the  17.5-22.5C  cycle  the  larvae 
aed  to  the  megalops  stage  only.  A  com- 
of  the  12.5-17.5  and  the  10-20  C  cycles  to 
slant  20C  showed  that  duration  of  the  zoeal 
iecreased  at  both  varying  regimes  while  the 
n  of  the  megalops  stage  increased  at  the 
regimes.  Duration  of  the  megalops  stage 

a  considerable  increase  at  a  varying 
of  15-25C  compared  to  a  constant  20C 
ps  appeared  to  be  a  more  sensitive  stage 
rlier  ones.  (See  also  W77-05541)  (Chilton- 

551 


EFFECTS  OF  TEMPERATURE 
1NE,  AND  COPPER  ON  THE  SURVIVAL 
JROWTH     OF     THE     COON     STRIPE 

Pacific  Northwest  Labs.,  Sequin,  Wash 
Research  Labs. 

son,  T.  O.  Thatcher,  and  C.  W.  Apts 
rmal  Ecology  II,  Proceedings  of  a  Sym- 
held  at  Augusta,  Georgia  April  2-5    1975 
'50425,  1976.  p  88-92,  2  fig,  3  tab,  12  ref.     ' 

*Environmental  effects 

•ature        Thermal       stress,       'Chlorine,' 
,     Shrimp,    'Mortality,    'Growth    rates 
;rowth. 
rs:  Coon  stripe  shrimp,  Pandalus  danae. 

'  and  growth-rate  experiments  were  con- 
m  coon  stripe  shrimp  to  determine  the 
ilue  for  heat  and  the  LC50  values  for 
and  copper,  and  the  effect  of  sublethal 
ations  of  these  materials  on  the  growth 
the  shrimp.  Critical  Thermal  Maximum 
alues  were  found  to  increase  with  an  in- 

size  and  rate  at  which  the  temperature 
'ated.  Shnmp  were  more  resistant  to 
when  acclimated  and  exposed  at  8-10C 
n  acclimated  at  8C  and  exposed  at  15  or 
hen  acclimated  and  exposed  at  15C.  Op- 
wing  temperature  for  periods  up  to  one 
as  16C.  Copper  concentrations  of  0  041 
:tively  retarded  the  growth  at  16C  over  a 
period.  Chlorine  concentrations  of  0  18 
:  nnh0al  at,'6C  and  red"ced  growth  of  the 

U08  mg/1  over  a  1 -month  period  (See 
05541  )(Chilton-ORNL)  oa-  <»ee 


were  found  in  oxygen  consumption  patterns  of 

pSiU^I  am? h'POdS  °r  °f  COntro1  and  e"Prerimental 
Palaemonetes  at  any  of  the  acclimation  tempera- 
tures (5,  15,  25,  and  30  C)  as  a  result  of  thermal  ex- 
posure. Oxygen  consumption  changes  in  Gam- 
marus  represented  normal  physiological  tempera- 
ture-compensation responses,  not  thermal-stress 
W77°0n5S5e5S3  *,S°  W77-°554IHChilton-ORNL) 


1 1  OF  POWER-PLANT  ENTRAPMENT 

S    ON    OXYGEN     CONSUMP- 

I-TERNS  OF  AMPHIPODS  AND  GRASS 


of  Natural   Sciences   of   Philadelphia 
Md.  Benedict  Estuarine  Lab. 
on,  S.  L.  Margrey,  and  L.  B 
n. 

ial  Ecology  II,  Proceedings  of  a  Sym- 
■Id I  at  Augusta,  Georgia  April  2-5,  1975 
W25,  1976.  p  93-99,  3  tab,  40  ref. 

s:    *Environmental   effects,    'Thermal 
mperature.   Oxygen,    Oxygen    require- 
Jmphipoda,     'Shrimp,     'Entrapment, 
n,  Respiration. 
:  Oxygen  consumption  patterns. 

metabolism  of  Gammarus  and 
tes  was  determined  at  15  min  intervals 
oetore  the  organisms  were  exposed  to 
„,.  Trmal  '"crease ,  (2)  a  4  min  expo- 
rted temperature,  and  (3)  a  15  min 
to  ambient  temperatures.  Oxygen  con- 
I  Oammarus  during  the  first  30  min  fol- 
mal  exposure  was  significantly  higher 
-an  oxygen  consumption  during  preex- 
]y  m  all  acclimation  groups  (5,  15,  and 
-turned  to  initial  preexposure  levels 
'in  m  all  cases.  No  significant  changes 


GROWTH  OF  SALMONID  FISHES  FROM 
HEATED  AND  UNHEATED  AREAS  OF  LAKF 
MICHIGAN-MEASURED  BY  RNA-DNA 

RATIOS,  ki>a-una 

Argonne  National  Lab.,  Argonne,  111.  Radiological 
and  Environmental  Research  Div. 
S.  A.  Spigarelli,  and  D.  W.  Smith. 
In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  in  Augusta,  Georgia  April  2-5    1975 
CONF-750425,  1976.  p  100-105,82  figP3  tab,  .6  ref 

Descriptors:  'Environmental  effects,  'Thermal 
stress,  Water  pollution,  Salmonids,  Growth  rates 
Brown  trout,  Chinook,  'Rainbow  trout,  Lake 
Michigan.  ^a^ 

Identifiers:  DNA,  RNA,  DNA-RNA  ratios. 

The  mean  RNA-DNA  ratios  measured  in  epaxial 
muscle  samples  of  plume  resident  rainbow  trout 
and  Chinook  salmon  were  not  statistically  different 
from  mean  ratios  of  fish  from  two  ambient  tem- 
perature areas.  The  mean  ratio  of  plume-resident 
brown  trout  was  significantly  higher  than  the  com- 
bined controls  ratio.  For  each  species  the  ratios  of 
the  two  controls  were  statistically  different  sug- 
gesting considerable  natural  variability  in  growth 
rates  among  individuals  of  a  population.  The  fishes 
did  not  experience  any  severe  changes  in  growth 
as  a  result  of  their  residence  in  the  thermal-plume 

»,%%■  icee  also  W77"°5541)  (Chilton-ORNL) 

W77-05554 


Effects  Of  Pollution— Group  5C 

The  study  documents  the  growth  and  survival  of  a 
population  of  fish  inadvertently  trapped  in  a 
discharge  canal  for  up  to  12  months,  focusing  on 
the  growth  of  the  spot,  Leiostomus  xanthurus  The 
tishes  not  only  survided  in  an  atypical  environ- 
ment (a  wide  spectrum  of  temperature  changes 
and  chlonnation)  but  at  least  the  spot  exhibited  ac- 
celerated growth  characteristics  never  observed  in 
ORNLLraterS'  <See  alS°  W77"05541)  (Chilton- 
W77-05556 


GROWTH      RATES      OF      SUBADULT      LAR- 
GEMOUTH  BASS  AT  24  TO  3S.5C, 
Oak  Ridge  National  Lab.,  Tenn.  Environmental 
Sciences  Div. 

C.  C.  Coutant,  and  D.  K.  Cox. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5  1975 
CONF-750425,  1976.  p  1 18-120,  1  fig   1  tab,  12  ref 

Descriptors:  'Environmental  effects 

'Temperature,    Thermal    stress,    'Growth    rates' 
Bass,  Immature  growth  stage. 

Tests   were   conducted   on   subadult   largemouth 
bass  weighing  from  26  to  243  g  at  13  temperatures 
between  24  and  35.5C.  Growth  was  fastest  at  26- 
28C  with  zero  growth  near  35.5C.  The  results  sug- 
gest that  the  pattern  of  largemouth  bass  growth 
rate  with  temperature  resembles  the  general  form 
shown   for   sockeye   salmon.   There   are   charac- 
teristic temperature  for  optimum  and  zero  growth 
The  temperature  for  optimum  growth  coincides 
with  published  behavioral  preferences  in  the  field 
(See  also  W77-05541 )  (Chilton-ORNL) 
W77-05557 


THE  EFFECT  OF  TEMPERATURE,  SALINITY 
AND  FOOD  AVAILABILITY  ON  THE  GROWTH 
AND  FOOD-CONVERSION  EFFICIENCY  OF 
POSTLARVAL  PINFISH,  °F 

National  Marine  Fisheries  Service,  Beaufort    N 

C.  Atlantic  Estuarine  Fisheries  Center 

D.  S.  Peters,  M.  T.  Boyd,  and  J.  C.  DeVane,  Jr 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  in  Augusta,  Georgia  April  2-5  1975 
CONF-750425,  1976.  p  106-1 12,  4  fig,  5  tab,  7  ref 

Descriptors:  'Environmental  effects 

Temperature,  'Salinity,  'Food  abundance,  Lar- 
vae, 'Growth  rates,  Feeding  rates 
Identifiers:  'Pinfish,  Lagodon  rhomboides 


Of  the  parameters  measured,  temperature  ac- 
counted for  most  of  the  variation  in  maximum 
teeding  rate.  Temperature  and  feeding  rate  ac- 
counted for  over  90%  of  the  observed  variation  in 
growth  rate.  Maximum  feeding  capactity  was  rela- 
tively unaltered  by  salinity.  Incrased  temperature 
may  alter  food  availability  by  changing  food 
abundance,  predatory  effectiveness  of  the  larvae 

n«„S,?Pe  caPabiu'ties  of  the  prey.  (See  also  W77- 
05541) 

W77-05555 

TEMPERATURE  AS  A  GROWTH  ACCELERA- 
TOR IN  THE  SPOT  (TELEOST:  SCIAENIDAE) 

Virginia  Electric  and  Power  Co.,  Richmond    En- 
vironmental Services  Dept. 
J.  C.  White,  Jr,  R.  A.  Hammond,  N.  H.  Woodine 
Jr,  and  M.  L.  Brehmer. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
^™"'n  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  pi  13-1 17,  5  fig,  16  ref. 

Descriptors:  'Environmental  effects 

Temperature,  'Growth  rates,  Discharge( Water)' 
Chlonnation,  'Teleosts. 
Identifiers:  'Spot,  Leiostomus  xanthurus 


THERMAL  EFFLUENTS,  FISH,  AND  GAS-BUB- 

^u^ISfASE     IN    SOUTHWESTERN     LAKE 
MICHIGAN, 

Industrial  Bio-Test  Lab.,  Inc.,  Northbrook  111 
R.  G.Otto. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  in  Augusta,  Georgia  April  2-5  1975 
CONF-750425,  1976.  p  121-129,  4  fig  5  tab,  24  ref 

Descriptors:    'Environmental    effects,    'Thermal 
pollution,      Discharge(Water),      'Fish     diseases 
Supersaturation,    Saturation,    'Lake    Michigan' 
Diseases.  ' 

Identifiers:  'Gas-bubble  disease. 

In    laboratory   experiments,    yellow    perch    were 
unaffeced  by  gas  saturation  levels  as  high  as  1 15% 
and  the  8-day  median  lethal  saturation  level  was 
126%.  Rainbow  trout  were  unaffeced  by  saturation 
levels  of  110%  and  the  estimated  8-day  median 
lethal  level  was  1 19%.  Data  from  field  observation 
showed  that  apparently  the  heated  effluents  from 
power  facilities  affect  different  groups  of  fish  dur- 
ing    the     period     that     gas     supersaturation     is 
prevalent.  The  onshore  canal-type  discharge  in- 
fluelced  primarily  large  salmonids  moving  along 
the     shoreline     while     the     off-shore     jet-type 
discharge  resulted  in  changes  in  the  temperature- 
gas  supersaturation  regime  for  waters  occupied 
primarily  by  rainbow  smelt.  With  the  exception  of 
carp,  resident  to  the  canal  proper,  fish  captured  in 
the  vicinity  of  the  Waukegan  discharge  showed  no 
symptons  of  gas-bubble  disease.   This   indicated 
that  fish  are  nkot  remaining  in  the  canal  for  long 

periods.  (See  also  W77-05541)  (Chilton-ORNL) 

VV  /  /-Oj55o 

THERMAL  TOLERANCE  OF  ADULT  ASIATIC 
CLAM, 

Oak  Ridge  National  Lab.,  Tenn.  Environmental 
Sciences  Div. 

J.  S.  Mattice,  and  L.  L.  Dye. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5  1975 
CONF-750425,  1976.  p  130-135  4  fig?2  tab.  24  ref 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 


Descriptors: 


•Environmental  effects, 

lure,  "Thermal  stress,  Resistance, 
♦Clams,  Cold  resistance,  Heat  resistance,  Cooling 
water. 

Tolerance  tests  included  exposing  clams  to  long- 
term  heat  stress,  long-term  cold  stress,  and  heat 
shock.  Exposure  to  tcmpeatures  between  40C  (5C 
acclimation)  and  43C  (30C  acclimation,  for  30 
minutes  caused  100%  mortality.  The  upper  and 
lower  incipient  lethal  temperatures  (50%  mortali- 
ty) were  about  34  and  2C,  respectively.  The  in- 
cipient lethal  temperatures  were  shifted  upward  by 
acclimation  to  warmer  temperature  and  downward 
by  acclimation  to  cooler  temperature.  The  upper 
lethal  temperature  for  short-term  shock  (30  mm 
exposure)  was  43C.  The  heat-shock  tests  indicate 
the  feasibility  of  using  hot  water  to  Prevent  larva 
fouling  of  cooling  passages.  (See  also  W77-05541) 
(Chilton-ORNL) 
W77-05559 


THE  EFFECT  OF  ACCLIMATION  ON  THE 
TEMPERATURE  TOLERANCE  OF  YOUNG 
MUSKELLUNGE  FRY, 

State  Univ.  of  New  York  Coll.  at  Buffalo.  Dept.  of 
Biology. 

K.  C.  Hassan,  and  J.  R.  Spotila. 
In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  136-140,  3  fig,  3  tab,  25  ref. 
ERDAAT(ll-l)-2502. 

Descriptors:  "Environmental  effects, 

♦Temperature,  "Thermal  stress,  "Pikes,  Fry,  Re- 
sistance, Mortality.  .  . 
Identifiers:  *Muskellunge  fry,  Acclimation,  Criti- 
cal Thermal  Maximum,  CTM. 

Results  indicated  that  the  temperature  tolerance  of 
the  fry  was  readily  altered  by  their  past  thermal 
history  Fish  reared  at  25C  exhibited  the  highest 
temperature  tolerance  (33.2-36.1C)  throughout 
their  development.  CTM  values  for  fish  reared  at 
15C  ranged  from  29.8-34.4C.  A  decrease  in  tem- 
perature tolerance  was  exhibited  by  these  fish  dur- 
ing their  swim-up  stage  which  was  followed  by  a 
slow  recovery  period.  Fry  acclimated  at  7C 
showed  CTM  values  which  ranged  from  an  initial 
high  of  34.0  on  the  first  day  to  27.2  at  the  end  of  the 
experiment.  On  the  second  day  of  the  experiment, 
these  fry  entered  a  torpid  state  that  lasted  for  10 
days  and  was  followed  by  a  general  decrease  in 
thermal  tolorance  and  a  high  mortality  rate.  (See 
also  W77-05541)  (Chilton-ORNL) 
W77-05560 

THERMAL  TOLERANCE  OF  STREAM 
CYPRINID  MINNOWS, 

Savannah  River  Ecology  Lab.,  Aiken,  S.C. 
R.  W.  McFarlane,  B.  C.  Moore,  and  S.  E. 
Williams. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  141-144,  3  fig,  1  tab,  3  ref. 
AT(38-1)-310&AT(38-1)-819NSFGY-11167. 

Descriptors:  "Environmental  effects,  "Thermal 
stress.  Temperature,  Resistance,  Heat  resistance, 
Mortality,  "Minnows,  "Killifishes. 

The  minnows  which  were  tested  are  excluded 
from  thermally  stressed  streams.  All  species  ex- 
hibited excellent  survival  at  five  rates  of  heating 
but  rapid  mortality  occurred  at  33  to  34C  Rapid 
heating  appeared  to  shift  the  upper  limit  of  thermal 
tolerance  to  a  slightly  higher  temperature.  Data 
showed  that  minnows  can  be  acclimated  to  higher 
temperatures  if  they  are  exposed  to  a  constant 
sublethal  temperature  for  an  extended  period.  (See 
also  W77-05541 )  (Chilton-ORNL) 
.V77  05561 


THERMAL  TOLERANCE  AND  RESPIRATORY 
MOVEMENT     OF     BLUEGILL     FROM     TWO 


POPULATIONS  TESTED  AT  DIFFERENT 
LEVELS  OF  ACCLIMATION  TEMPERATURE 
AND  WATER  HARDNESS, 

Savannah  River  Ecology  Lab.,  Aiken,  S.C 
J.  C.  Murphy,  C.  T.  Garten,  Jr.,  M.  H.  Smith,  and 
E.  A.  Standora. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  19/5. 
CONF-750425,  1976.  p  145-147,  1  tab, 115  ref. 

Descriptors:     "Environmental    effects,    Thermal 
stress,  Heat  resistance,  Respiration,  "Sunfisnes, 
Dissolved  solids.  Hardness* Water). 
Identifiers:   Respiratory  rates,  Acclimation  tem- 
perature, Critical  thermal  maximum. 

Results  indicated  that  bluegill  from  the  thermally 
elevated  reservoir  have  a  higher  thermal  tolerance 
than  those  from  control  areas.  At  16C  acclimation 
temperature,  the  mean  CTM  sish  from  the  two 
areas  was  not  significantly  different  but  at  24  and 
32C  fish  from  heated  waters  exhibited  signifi- 
cantly higher  CTM  values  than  those  from  control 
areas  Increased  water  hardness  tended  to  depress 
the  mean  CTM  of  bluegill  at  each  location  and  ac- 
climation-temperature treatment  combination. 
Fish  acclimated  at  16C  had  a  CTM  of  32.3C  at  con- 
trol concentrations  of  dissolved  solids  and  a  C 1 M 
of  30  6C  at  elevated  concentrations.  Increased 
water  hardness  was  not  observed  to  have  a  con- 
sistent effect  on  respiratory  movement.  (See  also 
W77-05541)  (Chilton-ORNL) 
W77 -05562 

SOME  RELATIONSHIPS  OF  UPPER  THERMAL 
TOLERANCES  TO  PREFERENCE  AND 
AVOIDANCE  RESPONSES  OF  THE  BLUEGILL, 

Ichthyological  Associates,  Inc.,  Drumore,  Pa. 
S  E  Peterson,  and  R.M.Schutsky. 
In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  148-153,  4  fig,  1  tab,  24  ref. 

Descriptors:  "Environmental  effects,  "Thermal 
stress,  Heat  resistance,  "Sunfisnes,  Behavior, 
"Fish  behavior,  Temperature. 

Upper  incipient  lethal  temperatures  of  23.3,  29.3, 
and  35  8C  were  determined  for  fish  acclimated  at 
1  13  and  27C,  respectively.  Bluegill  acclimated  at 
temperatures  of  13C  or  higher  avoided  short  term 
(96  hour)  lethal  temperatures.  Preference  tempera- 
tures were  directly  proportional  to  acclimation 
temperatures  and  consistently  lower  than 
avoidance  temperatures.  At  acclimation  tempera- 
tures of  less  than  13C  avoidance  temperatures 
were  not  reliable  estimates  of  LT50.  (See  also 
W77-05541)  (Chilton-ORNL) 
W77-05563 


nificant  selective  predation  over  control  'St 

W77-0554U  (Chilton-ORNL) 

W77-05564 


FURTHER  STUDIES  OF  COLD-SHOCK  EF- 
FECTS ON  SUSCEPTIBILITY  OF  YOUNG 
CHANNEL  CATFISH  TO  PREDATION, 

Oak  Ridge  National  Lab.,  Tenn.  Environmental 

Sciences  Div. 

C  C  Coutant,  D.K.  Cox,  and  K.W.  Moored,  Jr. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  154-158,  2  fig,  3  tab,  8  ref. 

Descriptors:    "Environmental   effects,    "Thermal 
stress.  Cold  resistance,  "Predation,  "Channel  cat- 
fish. 
Identifiers:  "Cold-shock  fish,  Cooling  rates. 


Channel  catfish  fed  to  predators  immediately  after 
a  temperature  decrease  were  preyed  upon  in 
greater  numbers  than  controls  when  the  cold 
shock  was  6  and  IOC.  Cooling  rate  appeared  to 
have  a  decided  effect  on  thermal  stress  as 
represented  by  behavioral  and/or  performance 
changes  that  are  reflected  in  susceptibility  to 
predation.  Rates  slower  than  about  1.5C/min  (for 
the  13C  range  tested)  seemed  to  protect  the  young 
fish  from  cold-shock  stress.  Cooling  rates  of 
2C/min  and  instantaneous  cooling  resulted  in  sig- 


ACUTE  COLD-SHOCK  RESISTANCE  Ol 
ZARD  SHAD, 

Oak  Ridge  National  Lab.,  Tenn.  hnviro«| 

Sciences  Div. 

D  K.  Cox,  and  C  C.  Coutant. 

In:  Thermal  Ecology  II,  Proceedings  of  a 

posium  held  at  Augusta,  Georgia  April  2-5 

CONF-750425,  1976.  pi  59-161,  2  fig,  1  tab. 

Descriptors:  "Environmental  effects,  *V 
stress  Cold  resistance,  Mortality,  Resistana 
Identifiers:  Gizzard  shad,  "Cold  shock(Fuh 

The  responses  of  gizzard  shad  to  various  c 
of  cold  shock  (1,  2,  4,  6,  6.5,  or  7C  after  ac 
ing  for  at  least  two  weeks  at  15,  17.5,  c 
ranged  from  no  apparent  effect  to  comple', 
tality.  Approximately  10%  mortality  occurr' 
6C  for  shad  acclimated  at  15C  with  the  pr< 
moving  up  the  temperature  scale  with  an  ii 
in  acclimation  temperature.  Thus  the  \V? 
threshold  apporached  7C  for  shad  acclim 
20C.  Cessation  of  opercular  movement  c 
long  after  the  loss  of  equilibrium  and  is  tb 
of  doubtful  ecological  significance.  Reg 
lines  for  times  to  equilibrium  loss  are  ident 
summaries  of  an  ecologically  significant  re 
(See  also  W77-05541 )  (Chilton-ORNL) 
W77-05565 

THE  EFFECT  OF  COLD  SHOCK  ON  TH 
NERABILITY  OF  YOUNG  BLUEGH 
PREDATION,  . 

Oak  Ridge  National  Lab.,  Tenn.  Enviro 

Sciences  Div. 

W  R  Wolters,  and  C.C.  Coutant. 

In-  Thermal  Ecology  II,  Proceedings  of 

posium  held  at  Augusta,  Georgia  April  2- 

CONF-750425,  1976.  p  162-164, 1  tab,  9  ref 

Descriptors:    "Environmental   effects, 

stress,   Cold   resistance,    Resistance,  Pr 

"Sunfisnes. 

Identifiers:  "Cold  shock  effect(Fish). 

Increased  temperature  differential  of  col 
caused  a  trend  toward  increased  selecuv 
tion  of  bluegill  between  a  4  and  9C  drop 
perature.  At  smaUer  temperature  change; 
tion  took  place  much  more  slowly.  The 
ture  differential  shown  in  these  expenme 
detrimental  for  long-term  survival  amon 
tors  appeared  to  be  around  8-9C.  (See  al 
05541)  (Chilton-ORNL) 
W77 -05566 

EFFECTS  OF  VARIOUS  TIME-EXCE5 
PERATURE  HISTORBZS  ON  HATCHIf 
CESS  OF  BLUEBACK  HERRING,  AM 
SHAD,  AND  STRIPED  BASS  EGGS, 

State  Univ.  of  New  York  at  Stony  Brook 

Sciences  Research  Center. 

J  R.  Schubel,  and  T.  S.  Y.  Koo. 

In-  Thermal  Ecology  II,  Proceedings  a 

posium  held  at  Augusta,  Georgia  AprU 

CONF-750425,  1976.  p  165-170,  1  fig,  3  ta! 

Descriptors:  "Environmental 

"Temperature,  Time,  Hatching,  Eggs, 

Identifiers:  "American  shad,  "Time-ex< 
perature  studies,  Striped  bass,  Blueback 


In  the  time-excess  temperature  studies, 
imum  excess  temperature  ranged  ire 
above  ambient;  exposure  time  was  4-ou 
and  cooling  time  to  final  temperature  » 
minutes.  Exposure  to  temperatures  ot 
above  ambient  did  not  significantly  < 
hatching  success  of  eggs  of  any  of  the 
cies  in  early-  to  mid-embryonic  stages  o 
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atching  success  of  American  shad  and 
herring  eggs  was  significantly  reduced  at 
mperatures  of  15C  and  higher.  Except  for 
ample  of  striped  bass  eggs,  total  mortality 
for  all  three  species  at  excess  tempera- 
20C.    (See    also    W77-05541)   (Chilton- 


3RAL  THERMAL  REGULATION  BY 
W  TROUT  IN  A  TEMPERATURE 
VT, 

iurier  Univ.,  Waterloo  (Ontario). 

iley.andN.Huggins. 

na\  Ecology  II,  Proceedings  of  a  Sym- 

:ld  at  Augusta,  Georgia  April  2-5    1975 

0425.  1976.  p  171-175,  3  fig,  1  tab,  17  ref.' 

rs:  *Fish  behavior,  *Environmental  ef- 
emperature,  'Behavior,  Behavior  pat- 
unbow  trout,  Water  pollution,  Heated 

ire  preferences  were  determined  for 
out  weighing  150-250  g  which  had  been 
i  swallow  miniature  radio  thermometers 
>eratures  were  found  to  fluctuate  within 
)ly  narrower  limits  than  did  the  environ- 
nperatures.  Results  demonstrated  that 
ertia  between  core  temperature  as  in- 
the  radio  thermometers  and  environ- 
iperature  is  sufficient  to  account  for  the 
ve  thermal  regime  that  exists  in  the 
e  fish  moving  back  and  forth  in  a  tem- 
radient.  These  laboratory  studies  sup- 
observations  that  fish  in  the  neighbor- 
thermal  plume  are,  in  some  instances 
their  body  temperatures  by  regular  ex- 
ito  regions  of  varying  temperatures. 
'77-05541)  (Chilton-ORNL) 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Effects  Of  Pollution— Group  5C 


RAL      THERMOREGULATION      BY 

TURE0CS^NTG°EyARI0USRATES0F 

Univ.,  Madison.  Lab.  of  Limnology 

ger. 

i  Ecology  II,  Proceedings  of  a  Sym- 

I  at  Augusta,  Georgia  April  2-5,  1975 

125,  1976. p  176-179,  2  tab,  Href. 

:  'Fish  behavior,  *Environmental  ef- 
iperature,   'Behavior,    Behavior  pat- 
fishes,  Heated  water.  Water  pollution 
tests. 

e  subjected  to  three  combinations  of 
rate  changes:  heating  rate  twice  the 
i  heating  rate  one-half  the  cooling  rate- 
and  cooling  rates  equal.  No  significant 
'ere  observed  among  the  three  groups 
performance  parameters.  Successful 
ation  in  a  tank  with  no  temp^.ature 
md.cated  that  bluegill  are  able  to  as- 
'ges  in  spatial  location  with  ultimate 
:diate  changes  in  temperature  and  that 
emperature  change  alone  can  serve  as 
^reinforcer.    (See   also    W77-05541) 


selection  phase  of  the  experiments,  both  0  and  2% 
daily  ration  caused  fish  to  lose  weight  while  fish 

ZtTV  ^  6%  °t  b°dy  "e^aily  rations 
grew  throughout  the  experimental  period 
Preferred  temperature,  but  not  spontaneous  activi- 
y,  decreased  at  lower  rations.  It  was  concluded 
L  JUT ,,s  USe  temperature  selection  as  a 
method  of  decreasing  rates  of  weight  loss  during 
periods  when  daily  rations  are  low.  At  the  same 
time  they  maintain  rather  high  levels  of  activity 
thus  being  able  to  search  large  areas  for  food  while 
reducing  weight  losses  resulting  from  metabolic 
W77S-05570         W77-°5541)  <Chilton-ORNL) 


THERMAL  PREFERENDA  AND  BEHAVIORAL 
THERMOREGULATION  IN  THREE  CEN 
TRARCHH)  FISHES,  CEN' 

Pennsylvania  State  Univ.,  Wilkes-Barre 

W.  W.  Reynolds,  and  M.  E.  Casterlin 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 

™i.V?.,,!!d  at  Augusta,  Georgia  April  2-5,  1975 

CONF-750425,  1976.  p  185-190,  4  fig,  1  tab,  2<)  ref 

Descriptors:  'Fish  behavior,  'Environmental  ef- 
fects Temperature,  Behavior  patterns,  Labora- 
tory tests,  Sunfishes,  Bass. 

An  electronic  device  was  used  which  would  permit 
fish  to  control  ambient  temperature  by  their  move- 
ments. Results  showed  that  mean  temperatures  oc- 
cupied  by   bluegills  did   not  differ  significantly 
between  day  and  night,  nor  did  range,  median   or 
midpoint    temperatures.    Modal    preferenda    did 
«V£  ^owever-  "^creasing  from  31.1  C  at  night  to 
32.3  C  during  the  day.  This  reflects  a  difference  in 
skewness  of  distributions;  daytime  distributions 
were   negatively  skewed  but  nighttime  distribu- 
tions were  not.  For  the  two  bass  species,  means 
medians,  modes,  ranges,  and  midpoints  all  dif- 
fered between  day  and  night,  and  skewness  shifted 
from  negative  values  by  day  to  positive  values  at 
night.  Shifts  in  modal  preferenda  may  be  involved 
in  the  evacuation  of  thermal  discharges  at  night  in 
conjunction  with  distraction  by  other  factors  (See 
also  W77-05541 )  (Chilton-ORNL) 
W77-05571 


THERMAL  ECOLOGY  OF  PHYTOPLANKTON 
IN  A  DESERT  RESERVOIR,    Hr,UFLANKTON 

Argonne  National  Lab.,  111. 

R.  D.  Olsen,  and  M.  R.  Sommerfeld. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 

rnMP^ot',^811513'  Ge°rg«  April  2-5,  1975. 
CONF-750425,  1976.  p  195-201 ,  2  fig,  2  tab,  37  ref. 

Descriptors:  'Environmental  effects 

rLei!?P*rca,U^'       P°Pulati°ns,      *Phytoplankton, 
t™  n     E^°lo>8y'  Dlatoms-  Algae,  Water  chemis- 
try, Deserts,  Reservoirs,  'Seasonal 
Identifiers:  'Desert  reservoirs. 

Seasonal  succession  and  variance  in  population 
size  of  dominant  phytoplankton  species  in  Canyon 
Lake,  Arizona  were  not  correlated  with  the  chemi- 
cal factors  despite  the  fact  that  significant  fluctua- 
tions in  concentrations  of  the  major  element  and 
ion  constituents  were  recorded.  The  data  sug- 
gested that  water  temperature  and  light  were  the 
most  important  factors  affecting  periodicity  of  in- 
dividual species.  Annual  peaks  in  the  phytoplank- 
ton standing  crop  were  recorded  during  early 
spring  and  mid-  to  late  summer.  The  spring  peak 
was  composed  primarily  of  centric  diatoms  and 
the  summer  peak  was  dominated  by  filamentous 
ORNL)  C'   <See   alS°   W77"05541)   (Chilton- 

W77-05573 


TEMPERATURE  PREFERENCE  AND  MOVE- 
M^NL2F  FISH  IN  RELATION  TO  A  LONG 
HEATED  DISCHARGE  CHANNEL, 

Tennessee     Valley     Authority,     Decatur      Ala 
Browns  Ferry  Nuclear  Plant 
W.  B.  Wrenn. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5  1975 
CONF-750425,  1976.  p  191-194,  1  tab  8  ref 


^V,tIE^PERATURE      SELEC" 
ACTIVITY  OF  BLUEGILL 

iiv.,  Madison.  Lab.  of  Limnology, 
and  J.  J.  Magnuson. 
Ecology  II,  Proceedings  of  a  Sym- 

5. 1976.  p  180-184,  3  fig,  9  ref. 

"Fish  behavior,  'Environmental  ef- 

n?irc?aUe^S'  Food  abundance,  Tem- 
nfishes,  We.ght,  Growth  rates. 

acclimated  for  a  two  week  period  at 
-  ot  25C.  During  the  temperature- 


Descriptors:  'Fish  behavior,  'Environmental  ef- 
fects, 'Thermal  pollution,  'Water  pollution 
Heated  water,  Behavior  patterns,  Walleye,  Bass' 
Catfishes,  Discharge(Water),  Movement. 

Temperature-sensing  ultrasonic  transmitters  were 
used  to  tag  6  smallmouth  bass,  1  largemouth  bass 
two  flathead  catfish,  and  one  walleye.  Tempera- 
ture preference  and  movement  were  monitored 
along  a  4.5  km  heated  discharge  channel  from  Col- 
bert Steam  Plant.  Based  on  the  actual  time  of 
known  location,  the  largemouth  bass  remained  in 
the  extreme  effluent  temperatures  about  4  hours 
and  crossed  the  steep  thermal  gradient  between 
the  heated  discharge  and  the  ambient  at  least  three 
times.  Movements  of  the  smallmouth  bass  also  in- 
dicated that  the  effluent  did  not  create  a  thermal 
barrier    for    these    fish.    One    flathead    catfish 
frequently  selected  temperatures  above  30C   The 
walleye  remained  in  the  heated  discharge  for  at 
least  30  days  but  the  maximum  effluent  tempera- 
ture during  this  interval  was  similar  to  the  max- 
imum temperature  at  which  this  species  had  been 
W77  05e577See  alS°  W77-°554I>  (Chilton-ORNL) 


INFLUENCE  OF  THERMAL  LOADING  ON  THE 
ECOLOGY  OF  INTERTIDAL  ALGAE 

Maine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 
Pathology. 

R.  L_Vadas,  M.  Keser,  and  P.  C.  Rusanowski. 
in:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5    1975 
CONF-750425,  1976.  p  202-21 2*6  figPl  tab,  22  ref 

Descriptors:  'Environmental  effects,  'Thermal 
pollution,  Water  pollution  effects,  Ecology  Tem- 
perature, Algae,  Populations,  Intertidal  areas. 

The  discontinuous  discharge  of  heated  effluents 
from  a  powerplant  operation  into  Montsweag  Bay 
produced  variable  hydrographic  changes.  Water 
temperatures,  salinity  and  turbidity  all  increased  in 
the  discharge  area.  Distribution  and  abundance 
patterns  of  the  dominant  algae  were  altered  The 
events  characterizing  these  changes  involve  (1)  the 
demise  of  Fucus  vesiculosus  from  the  highest  and 
lowest  intertidal  zones;  (2)  the  slight  expansion  of 
Ascophyllum  nodosum  during  the  first  year  of 
plant  operation  into  areas  previously  occupied  by 
F.  vesiculosus;  (3)  the  compression  of  A.  nodosum 
and  understory  algae  during  the  second  and  third 
years  of  operation  into  a  narrower  and  less  dense 
band,  accompanied  by  a  reduction  in  biomass;  and 
(4)  colonization  of  bare  rock  by  small  populations 
ORNL)  (SeC    a'S°    W77"05541>    (Chilton- 

W77-05574 


RELATIONSHIP  BETWEEN  THERMAL  LOAD- 
ING AND  PARASITISM  IN  THE  MOSQUITO- 
r  1SH, 

Wake  Forest  Univ.,  Winston-Salem,  N.C  Dept  of 
Biology. 

J.  M.  Aho,  J.  W.  Gibbons,  and  G.  W.  Esch 
In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5    1975 
CONF-750425,  1976.  p  213-218,^3  figP.  tab,  23  ref 

Descriptors:    'Environmental   effects,    'Thermal 
pollution,  'Parasitism,  Population,  Aquatic  popu- 
lations, Ecology,  Trematodes. 
Identifiers:  'Mosquitofish,  Gambusia  affinis. 

In  the  980  mosquitofish,  Gambusia  affinis  ex- 
amined the  only  parasite  recovered  were'  the 
metacercana  of  two  strigeid  trematodes  Or- 
nithodiplostomum  ptychocheilus  and 

Diplostomum  scheuringi.  O.  ptychocheilus  were 
always  found  encysted  in  the  brain  and  eyes  and 
D.  scheunngi  was  restricted  to  the  body  cavity 
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Density  of  D.  scheuringi  was  higher  in  fish  from 
areas  of  ambient  temperatures  and  density  of  O. 
ptychocheilus  was  higher  in  fish  from  areas  receiv- 
ing thermal  effluent.  Three  hypotheses  were  for- 
mulated to  explain  the  relationship  between  ther- 
mal loading  and  parasitism  in  G.  af finis:  (1)  a  direct 
differential  influence  of  temperature  on  the 
physiological  tolerance  of  the  parasites;  (2)  a 
direct  differential  impact  of  temperature  on  the 
distribution  of  the  molluscs  that  serve  as  the  first 
intermediate  hosts;  and  (3)  an  effect  of  tempera- 
ture on  the  abundance  and  distribution  of  the 
potential  definitive  hosts  within  the  study  area. 
(See  also  W77-05541)  (Chilton-ORNL) 
W77-05575 


EFFECTS  OF  A  THERMAL  EFFLUENT  ON 
THE  OSTRACODS  OF  PAR  POND,  SOUTH 
CAROLINA,  cry 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Zoology. 
M.Bowen. 

In  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  219-226,  6  fig,  4  tab,  46  ref. 

Descriptors;  *Environmental  effects,  "Thermal 
pollution,  Population,  Aquatic  populations,  Tem- 
perature,    Ecology,     *South     Carolina,     Ponds, 

Identifiers:  Ostracods,  ParPond(SC). 

Four  of  the  seven  species  of  ostracods  found  in 
Par  Pond  (Stenocypris  sp.,  S.  Spinulosa,  Cypretta 
viridis,  and  M.  americana)  are  generally  assumed 
to  be  tropical  species  while  the  other  three  species 
found  (Cypridopsis  vidua,  Darwinula  stevensoni, 
and  Physocypria  pustulosa)  are  common  Amer- 
ican species.  Neither  high  maximum  nor  high  min- 
mum  temperatures  appeared  to  affect  the  total 
numbers  of  ostracods  per  sample  but  high 
minimum  temperatures  were  correlated  with  low 
species  diversity.  The  evidence  in  Par  Pond  points 
to  the  seasonal  appearance  of  ostracods  as  a  tem- 
perature-related phenomenon.  (See  also  W77- 
05541)  (Chilton-ORNL) 
W77-05576 


In-  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5  1975. 
CONF-750425,  1976.  p  235-242,  7  fig,  2  tab,  30  ref 

Descriptors:    •Environmental    effects,    'Thermal 

pollution,  "Water  pollution  effects,  Heated  water, 

Temperature,  Mortality,  Reproduction,  "Florida, 

Bays 

Identifiers:  Bay  scallop,  Argopecten  irradians  con- 

centricus,  "Tampa  Bay(Fla). 

Bay  scallops,  Argopecten  irradians  concentricus, 
were  transplanted  to  the  vicinities  of  two  power- 
plant  installations  (the  P.  L.  Bartow  site,  Tampa 
Bay,  Fla.  and  the  Anclote  estuary  site,  Tarpon 
Springs,  Fla.).  The  mean  increase  in  temperature 
above  ambient  was  6  C  at  the  P.  L.  Bartow  site  and 
2  C  at  the  Anclote  site.  Results  showed  that  mor- 
tality was  greater  in  thermally  altered  areas  than  in 
ambient  areas.  With  an  elevation  in  temperature  of 
1 -2C  over  ambient  and  increased  total  suspended 
load,  increased  mortality  occurred  as  well  as  a 
reduction  in  reproductive  amplitude.  Oocytes  are 
resorbed  and  reproduction  ceases  if  scallops  are 
continuously  exposed  to  temperatures  exceeding 
25C  during  the  early  cytoplasmic  growth  stage. 
(See  also  W77-05541)  (Chilton-ORNL) 
W77-05578 


SEASONAL  DISTRIBUTION  OF  A  PODOCOPID 
OSTRACOD  IN  A  THERMALLY  ALTERED 
AREA  OF  TAMPA  BAY,  FLORIDA, 

University  of  South  Florida,  St.  Petersburg.  Dept. 
of  Marine  Science. 
C.  D.  Stiles,  and  N.  J.  Blake. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  227-234,  6  fig,  3  tab,  27  ref. 

Descriptors:    "Environmental   effects,    "Thermal 
pollution,  Water  pollution  effects,  Heated  water. 
Population,  Aquatic  populations,  Seasonal,  Dis- 
tribution, "Florida,  Bays. 
Identifiers:  "Ostracods,  "Tampa  Bay(Fla). 

Quantitative  sampling  was  conducted  in  areas  of 
maximum  thermal  influence  and  at  a  control  site. 
Analysis  for  organic  carbon,  salinity,  sediment, 
dissolved  oxygen  and  temperature  showed  all 
parameters  to  be  similar  except  temperature.  The 
dominant  ostracod  was  Haplocythendea  setipunc- 
tata  Maximum  numbers  of  this  ostracod  were 
found  at  all  stations  in  June.  During  warmer 
months,  populations  were  limited  in  the  area  of 
thermal  influence  and  it  was  concluded  that  tem- 
perature played  a  significant  role  in  this  limiting. 
Carapaces  of  individuals  occurring  in  the  thermal 
effluent  were  found  to  be  depleted  of  calcium  car- 
bonate and  it  was  not  determined  whether  or  not 
this  was  temperature  related.  (See  also  W77-05541 ) 
(Chilton-ORNL) 
W77-05577 

CHRONIC  IN  SITU  EXPOSURE  OF  THE  BAY 
SCALLOP  TO  POWER-PLANT  EFFLUENTS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

J.F.  Studt,  and  N.J.  Blake. 


EFFECTS  OF  THE  PALISADES  NUCLEAR 
POWER  PLANT  ON  LAKE  MICHIGAN, 

Aquinas  Coll.,  Grand  Rapids,  Mich.  Div.  of  Natu- 
ral Science. 

R  S.  Benda.and  J.Gulvas. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  243-250,  5  tab,  9  ref. 

Descriptors:  "Environmental  effects,  "Thermal 
pollution,  Water  pollution  effects,  "Lake 
Michigan,  Population,  Aquatic  populations,  Tem- 
perature, Fish,  Nuclear  powerplants,  Cooling 
water. 

Results  are  summarized  of  18  months  of 
postoperational  study  conducted  as  part  of  a  7- 
year  monitoring  program.  A  total  of  651,712  fish 
were  impinged  on  the  traveling  screens  (Alewife, 
58.6%;  slimy  sculpin,  27.5%;  spottail  shiner,  7.2%; 
yellow  perch,  4.4%).  No  significant  change  was 
observed  in  the  abundance  of  the  prominent  spe- 
cies after  the  introduction  of  the  thermal 
discharge.  Data  from  C14  samples  showed  that  pri- 
mary productivity  loss  was  32.7%  for  a  heated 
discharge  and  17.9%  for  an  unheated  discharge. 
Discharge  samples  usually  had  a  higher  percentage 
of  dead  zooplankton  than  did  intake  samples.  In 
general,  the  operation  of  the  power  plant  did  not 
have  a  significant  impact  on  the  lake.  (See  also 
W77-05541)  (Chilton-ORNL) 
W77-05579 


EFFECTS  OF  POWER-PLANT  OPERATION  ON 
THE  BIOTA  OF  A  THERMAL  DISCHARGE 
CHANNEL,  ,    „.  ,  , 

Cincinnati     Univ.,     Ohio.     Dept.    of    Biological 

Sciences 

M.  C.  Miiler,  G.  R.  Hater,  T.  W.  Federle,  and  J.  P. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  251-258,  3  fig,  3  tab,  26  ref. 

Descriptors:  "Environmental  effects,  "Thermal 
pollution,  Water  pollution  space,  Powerplants, 
Plankton,  Phytoplankton,  Algae,  Mortality, 
Productivity,  Discharge(Water),  "Ohio  River. 

During  a  period  in  which  the  James  Stuart 
Generating  Station  on  the  Ohio  River  opened  four 
new  units  and  a  cooling  tower,  phytoplankton 
productivity  and  bacterial  heterotrophic  uptake 
potential  for  glucose  were  measured  monthly  for  4 
years.  Phytoplankton  production  was  stimulated 
by  small  temperature  increases  over  a  broad  range 
of  ambient  temperatures.  At  cooler  ambient  tem- 


peratures, increases  up  U>  an  absolute  ten 
of  about  25C  were  stimulatory  Higher 
temperatures  were  frequently  inhibitor; 
pled  with  latent  mortality  ft 
damage.  Uptake  potential  for  bacteria  i 
cose  was  inhibited,  on  the  average,  at  h 
solute  temperatures  than  was  algal  prodi 
maximal  stimulation  over  a  wide  range  o 
temperatures  occurred  at  an  absolute  tei 
of  about  25C.  Zooplankton  entrained  i 
waters  suffered  a  significant  increase  in 
as  the  water  passed  down  the  channel. 
W77-05541)  (Chilton-ORNL) 
W77 -05580 

SEASONAL  ABUNDANCE,  BIOMASS 
SITY,  AND  TROPHIC  STRUCTURE  0 
A  SALT-MARSH  TIDAL  CREEK  AFFJ- 
A  COASTAL  POWER  PLANT, 

Florida  Univ.,  Gainesville.  Dept.  of  El 

tal  Engineering  Sciences. 

M.  Homer. 

In:  Thermal  Ecology  II,  Proceedings 

posium  held  at  Augusta,  Georgia  April 

CONF-750425,  1976.  p  259-267,  8  fig,  1 1 

Descriptors:  "Environmental  effects, 
poUution,  Discharge(  Water), 

•Biomass,   Aquatic   populations,   Troi 
Salt  marshes,  Powerplants,  Fish. 
Identifiers:  Diversity,  Seasonal  abunda 

The  most  striking  differences  be 
discharge  creek  and  the  control  c 
changes  in  seasonal  abundance  and  bi 
terns.  During  warm  months,  biom: 
discharge  creek  was  only  24%  of  that  in 
creek  and  numbers  in  the  discharge 
only  about  7%  of  those  in  the  cntrc 
cooler  months,  the  biomass  in  the  disc 
exceeded  that  of  the  control  area  by  12' 
abundance  in  the  discharge  creek 
period  was  85%  of  the  control  creek.  D: 
lower  in  the  discharge  creek.  No  a[ 
ferences  in  fish  trophic  structure  wer 
(See  also  W77-05541)  (Chilton-ORNL) 
W77-05581 

FISH  DIVERSITY  IN  ADJACENT 
THERMAL,  AND  POST-THERMA 
WATER  STREAMS, 

Savannah  River  Ecology  Lab.,  Aiken, 

R.  W.  McFarlane. 

In:  Thermal  Ecology  II,  Proceeding! 

posium  held  at  Augusta,  Georgia  Api 

CONF-750425,  1976.  p  268-271,  1  tab, 

AT(38-l)-310andAT(38-l)-819. 

Descriptors:    "Environmental   effect: 
poUution,    Discharge(Water),    Fish 
Streams,  Freshwater,  Georgia. 
Identifiers:  Savannah  River  PlanKGec 

The  three  streams  studied  are  known  I 
species  of  fish.  One  of  the  streams  si 
these.  The  abundance  of  fish,  in  both 
species,  was  high  only  in  periods  of 
down  and  not  during  thermal  efflue 
fauna  upstream  from  the  thermal  effl 
ceedingly  depauperate  in  both  numb 
cies.  Post-thermal  streams  rapidly  re< 
fish  diversity  and  abundance.  (Se< 
05541)  (Chilton-ORNL) 
W77-05582 


DISTRIBUTION    AND    ABUNDANC 

POPULATIONS    IN    THE    MIDDL 

RIVER 

DePauw  Univ.,  Greencastle,  Ind.  Dc 

gy. 

T  C  Teppen.and  J.  R.  Gammon. 
In:  Thermal  Ecology  II,  Proceedini 
posium  held  at  Augusta,  Georgia  A[ 
CONF-750425,  1976.  p  272-283,  6  fig. 
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rs:    'Environmental  effects,    Thermal 

•Water    quality,  Fish     populations 

communities,  Heated        water 

(Water),  'Indiana.  ' 

was  conducted  to  determine  effects  of 
luents  as  well  as  changes  in  water  quali- 
,-ofaunal  communities.  Among  the  com- 
-ameters  measured,  (number  caught/km 
cilograms  caught/km,  number  of  species 
each  station,  a  Shannon-Weiner  (S-W) 
ndex  based  on  numbers,  and  a   S-W 
jased   on  weights)  intersegmental  dif- 
vere  minor.  Only  the  S-W  diversities 
weights  were  uniform  among  sampling 
his  data  indicated   a  lower  diversity 
re  Haute.  A  greater  abundance  of  fish 
ted  above  Cayuga  generating  station 
species    associations     were     variable 
segments,  overall  community  parame- 

wA-ieIat«?!?    unaffected.    (See    also 
)  (Chilton-ORNL) 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Effects  Of  Pollution— Group  5C 


k  DISTRIBUTION  AND  ABUNDANCE 

RIVER    FISHES    AT    THE    J     M 

LECTRIC  GENERATING  STATION   ' 

liv.,  Greencastle,  Ind.  Dept.  of  Zoolo- 

,  and  J.  R.  Gammon. 
1  Ecology  II,  Proceedings  of  a  Sym- 
1  at  Augusta,  Georgia  April  2-5    1975 
25,  1976.  p  284-295,  7  fig,  2  tab,  39  ref . ' 

:    'Environmental   effects,    'Thermal 
Seasonal,  Fish  populations,  Number 
e,  'Distribution,  Powerplants,  'Ohio 
,  Kentucky. 
Jpecies  diversity. 

re  collected  from  3  thermally  elevated 
lbient  river  zones,  and  a  backwater 
temperatures  varied  from  6-40C  in  the 
s,  4-30C  in  the  ambient  river  zones 

the  backwater  zones.  Most  fish  were 
rom  the  effluent  canal  in  summer  and 
imerous  in  the  backwater  and  ambient 
Density  and  biomass  increased  in  all 
>t  the  effluent  canal,  with  the  advent 
:mperatures  and  an  abundance  of 
es  in  fall.  The  reverse  of  summer 
Place  in  winter.  Near-freezing  tem- 
tne  ambient  river  zones,  as  well  as 

temperatures  in  the  effluent  canal 

!nw^^n  spend  in  these  areas-  (See 
41)  (Chilton-ORNL) 


spec.es  of  polychaetes,  molluscs,  crustaceans,  and 
echinoderms  and  only  60  species  from  the 
discharge   side.   (See   also   W77P-05541)   (Chilton 

W77-05585 


SFr«n^,°^,THERMAL   CONSTANCY   AND 
SEASONAL  TEMPERATURE  DISPLACEMENT 

Colorado    State    Univ.,    Fort    Collins.    Dept     of 

Drpi0^kantdomCo°.1o0gryad0  *»*  U™-  Fo*  C°^ 

J.V.Ward. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 

Descriptors:  'Environmental  effects 

Temperature,  Dams,  Dam  construction,  Popula- 
tion, Aquatic  populations,   Biological  communi- 

'ColoradoeaSOna1'      *Invertebrat"-     Reservoirs, 
Identifiers:  'South  Platte  River(CoIo). 

The   study  was  conducted  on  the  South  Platte 
River    below    Cheesman    Lake,    a    deep-release 
storage   reservoir.   Environmental   conditions   in- 
clude diurnal  and  seasonal  thermal  constancy    a 
greatly  delayed  seasonal  temperature  maximum 
and  summer  cool  and  winter  warm.  The  favorable 
conditions  were  reflected  by  the  presence  of  an 
abundant  macroinvertebrate  fauna  at  all  sites  dur- 
ing all  seasons,  however,  the  number  of  species  in- 
creased  progressively   downstream   concomitant 
with  an  approach  toward  more  normal  tempera- 
ture conditions.  Several  hypotheses  are  presented 
to  explain  the  low  species  diversity:  reduction  of 
niche  overlap  and  a  shift  toward  an  equilibrium 
community  as  a  result  of  reduced  environmental 
fluctuation;  more  intense  competition  associated 
with  greater  productivity;  elimination  of  maor  in- 
vertebrate predatorss;  and  failure  of  the  limited 
temperature  range  to  provide  optimal  tempera- 
tures  for  various   physiological   processes     ("Sep 
also  W77-05541)  (Chilton-ORNL)  Pr°CeSSeS-   (See 
W77-05586 


EVAluRATf0NfITE'SPECIFICCASEHIST0RY 

Virginia    Polytechnic     Inst,     and     State     Univ 
Blacksburg.     Dept.     of    Biology;    and     Virginia 
Polytechnic   Inst,   and   State   Univ.,   Blacksburg 
Center  for  Environmental  Studies 

R-taufft0"'  J  CaimS'  Jr-  D'  S-  Cherry'  and  J 
In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 

CONF  7<^at  ,^fUSta'  Ge°rgia  APril  2"5.  1975. 
CONF-750425,  1976.  p  316-326,  9  fig,  1  tab,  36  ref. 

Descriptors:  'Environmental  effects,  'Thermal 
F?,hUr°  n,rT«er  qUaUty  standards,  Temperature, 
Rivers  '    Vireinia-  Water  temperature, 

River?VA):    *Watef   temperature   criteria,    'New 

The  EPA's  draft  water-temperature  criteria  are  ap- 
plied to  important  representative  fish  species  in 
New  Riyer  Virginia.  Combined  data  on  the 
criteria,  fish  preference  and  avoidance  tempera- 
tures, field  studies  at  the  site,  and  the  thermal 
plume  distribution  were  used  to  make  the  assess- 
ment. No  data  on  water-temperature  criteria  e 
available  for  some  important  fish  species  found  at 
tne  site,  but,  for  species  for  which  data  were 
available,  the  predicted  impact  was  corroborated 
by  the  field  studies.  Channel  catfish  and  small- 
mouth  bass  were  the  species  about  which  signifi- 

n«!n^Si°^COuld  be  made-  <See  a'so  W77- 
05541)  (Chilton-ORNL) 

W77-05588 


RIVER    ECOLOGICAL 


OBENTHIC  COMMUNITY  OF  A 
V  ALTERED  AREA  OF  TAMPA 
DA, 

South  Florida,  St.  Petersburg.  Dept. 

•J- Doyle,  and  T.  E.  Pyle 
Ecology  II,  Proceedings  of  a  Sym- 
"  Augusta,  Georgia  April  2-5,  1975 
■ '976.  P  296-301,  8  fig,  2  tab,  Href.' 

'Environmental   effects,    'Thermal 
charge(Water),  Population,  Aquatic 
Jenthic  fauna,  Benthic  flora,  Tem- 
ed  water,  'Florida 
ampa  Bay(Fla). 

visual  observations  were  used  to 
s  nbution  of  seagrasses  in  different 
n'  to  the  powerplant.  Three 
halassia  testudinum,  Syringodium 
Halodme  wnghtn  were  observed  on 
■  °f  the  plant  but  on  the  discharge 
*  nave  been  destroyed.  An  attempt 
"•"Plant  Thalassia  testudinum  to 

tea  but  it  failed  to  survive  for  30 
ler  temperature  was  31C  or  greater 

inf/t  3  SlJrvey  of  benthic  inver- 
mtake  side  yielded  a  total  of  104 


THERMAL  EFFLUENT  IN  COASTAL  RIVERS- 

P0WERTPRLANTS0N   T°   ™E   L°CATI°N   °F 

University  of  South  Florida,  St.  Petersburg.  Dept 
of  Marine  Science. 
R.  C.  Baird,  and  J.  A.  Watson. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  Adit]  2-5  1975 
CONF-750425,  1976.  p  308-315,86  fig^ !  tab.  35  ref 

Descriptors:  'Environmental  effects 

Powerplants,    Freshwater,    Saline   water     Inter- 
faces, 'Sites,  Biological  communities,  'Thermal 
pollution,  Rivers, 'Georgia. 
Identifiers:  Savannah  Front  River(Geo). 


THE    CONNECTICUT 
STUDY:  A  SYNOPSIS, 

Yale  Univ.,  New  Haven,  Conn.  Dept.  of  Biology 
D.  Mernman. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5  1975 
CONF-750425,  1976.  p  327-330,  1  figP5  ref 

Descriptors:  'Environmental  effects,  'Thermal 
pollution,  Fish  populations.  Fish,  Benthic  fauna 
Water  quality.  Thermal  stress,  Ecology' 
'Connecticut  River,  Rivers.  ' 

Identifiers:  Mechanical  stress. 

Included  are  a  description  of  the  plume,  an  ex- 
amination of  the  anadromous  shad  population  a 
discussion  of  the  affected  ichthyofauna  and  en- 
trainment, and  an  account  of  alterations  in  benthic 
tauna.  The  thermal  discharge  from  the  Connec- 
ticut Yankee  generating  plant  does  not  appear  to 
exceed  the  limits  of  acceptability  as  judged  by  anv 
reasonable  means.  Alterations  appear  to  be 
wrought  by  mechanical  rather  than  thermal  fac- 
W77  05589       W77"05541)  (Chilton-ORNL) 


The  study  was  conducted  at  a  power  plant  at  Port 
Wentworth,  on  the  Savannah  Front  River  The 
data  indicated  that  the  location  of  power  plants 
with  once-through  cooling  systems  near  the  fresh- 
water-saline boundary  of  a  large  river  system  may 
be  environmentally  acceptable.  An  important 
potential  impact  appears  to  involve  plant-induced 
mortality  at  various  life-history  stages  of 
anadromous  fish  species,  particularly  those  which 
spawn  near  the  interface  region.  Mortality  of  other 
elements  of  the  biota  appears  not  likely  to  signifi- 
cantly affect  populations  of  balanced  communities 
upstream  and  downstream.  (See  also  W77-05541) 
(Chilton-ORNL) 
W77-05587 

Ao.A,NALYSIS   OF  THE  APPLICABILITY  OF 
EPA  S         DRAFT         WATER-TEMPERATURE 


EFFECTS  OF  ENTRAINMENT  THROUGH 
OCONEE  NUCLEAR  STATION  ON  CARBON  14 
ASSIMILATION     RATES    OF    PHYTOPLANK- 

Duke  Power  Co.,  Charlotte,  N.C.  Environmental 
Sciences  Unit. 

T.  V.  Kreh,  and  J.  E.  Derwort. 
In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5    1975 
CONF-750425,  1976.  p  331-335,  3  tab^T fig, 12  ref 

Descriptors:  'Environmental  effects 

'Entrainment,  'Phytoplankton,  Thermal  pollu- 
tion Thermal  stress,  Productivity,  Primary 
productivity,  Photosynthesis,  Nuclear  power- 
plants, 'South  Carolina. 

stSsC)  ASSimilation   rates"   °c°nee   Nuclear 

Thermal  elevations  and  multiple  entrainment 
stresses  at  Oconee  Nuclear  Station  resulted  in  an 

r,Vtep?onanniUal,^imulation  of  carbon  assimilation 
rates  (20  and  11%  respectively).  The  variability  of 

effPecCtateofata  Precluded  anV  va'"e  judgement  of 
ettects    of    entrainment    on    assimilation    rates. 
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Field  5_WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

Damage  to  intake  phytoplankton  and  changes  in 
primary  productivity  were  probably  minimal  when 
considered  in  the  light  of  the  short  residence  time 
in  the  cooling  system  followed  by  rapid  mixing  in 
the  open  lake  and  the  relatively  low  productivity 
of  the  intake  water.  (See  also  W77-05541 )  (Chllton- 
ORNL) 
W77-05590 

INTERACTIVE  EFFECTS  OF  TEMPERATURE, 
SALINITY,  AND  OTHER  FACTORS  ON 
COASTAL  COPEPODS, 

Florida  Univ.  at  Manneland,  St.  Augustine.  C.  V. 
Whitney  Marine  Lab. 

R.  W.  Alden,  III,  F.  J.  S.  Maturo,  Jr.,  and  W. 
Ingram,  III.  ,.  ,      „ 

In  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  georgia  Apnl  2-5,  1975. 
CONF-750425,  1976.  p  336-348, 7  fig,  1  tab,  26  ref . 

Descriptors:  'Environmental  effects, 

'Entrainment,  'Thermal  stress,  'Copepods,  Ther- 
mal pollution,  'Temperature,  'Salinity,  Aquatic 
habitats. 

The  response  of  the  various  species  of  copepods 
to  the  effects  of  entrapment  showed  certain 
similarities  and  some  individual  differences.  Tem- 
perature, salinity,  and  temperature-salinity  in- 
teractions were  the  most  important  factors  in 
determining  the  resistance  of  copepods  to  thermal 
stress.  Data  supported  two  conclusions  relating  to 
the  basic  reactions  of  the  species:  (1)  Given  that 
mechanical  and  thermal  shock  effects  are  una- 
voidable, power  plants  having  prolonged  delayed 
thermal  effects  will  cause  significantly  increased 
mortality  in  entrained  planktonic  communities.  (2) 
Estuarine  copepods  are  preadapted  to  many  of  the 
stresses  imposed  by  power  plants  and  thus  have  a 
higher  fitness  than  do  coastal  or  pelagic  forms. 
(See  also  W77-05541)  (Chilton-ORNL) 
W77-05591 

ENTRAINMENT  OF  ESTUARINE  ZOOPLANK- 
TON  INTO  A  MID-ATLANTIC  POWER  PLANT: 
DELAYED  EFFECTS, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 
R.  M.  Davies,  C.  H.  Hanson,  and  L.  D.  Jensen. 
In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  349-357,  6  tab,  2  fig,  16  ref 

Descriptors:  'Environmental  effects, 

*Entrainment,   *Zooplankton,   Mortality,   Power- 
plants,      Discharge(Water),      Laboratory      tests, 
'Maryland,  Chesapeake  Bay. 
Identifiers:  'Delayed  effects(Entrainment),  Crane 
Power  Plant(Md). 

zooplankton  were  collected  from  the  intake  and 
discharge  of  the  Crane  Power  Plant  and  were  incu- 
bated under  continuous-flow  ambient  and  experi- 
mental conditions  in  netted  containers.  Adult  sur- 
vival appeared  to  be  independent  of  population 
density,  unaffected  by  intramolt  mortality,  and 
probably  influenced  little  by  predation  with  the  ex- 
perimental population.  Analysis  of  adult  survival 
indicated  that  there  was  no  discernible  effect  of 
mechanical  or  thermal  stress  as  a  result  of  entrain- 
ment  during  cooler  months  when  the  discharge 
temperture  was  relatively  low  compared  with  the 
acute  lethal  temperature  for  estaurine  zooplank- 
ton. (See  also  W77-05541)  (Chilton-ORNL) 
W77-05592 

ASSESSMENT    OF    POWER-PLANT    EFFECTS 
ON  ZOOPLANKTON  IN  THE  NEAR  FIELD, 

Martin  Marietta  Corp.,  Baltimore,  Md.  Environ- 
mental Technology  Center.  . 
T  T.  Polgar,  L.  H.  Bongcrs,  and  G.  M.  Krainak. 
In:  Thermal  Ecology  II.  Proceedings  of  a  Sym 
posium  held  at  Augusta,  Georgia  April  2-5    1975. 
^F-750425,  1976.  p  358-367,  4  tab,  3  fig,  14  ref. 


Descriptors:  *Environmi  ef*' 

•Entrainment,  - 

studies,  Discharge(Waler),  Population 

An  entrainment  mod.  - 

account  tidal  recirculation,  mixing,  and  once- 
through  kill  rate  From  this  model  theoretical  ex- 
pressions were  derived  for  ratios  of  densities  of 
live  organisms  at  the  intake  of  a  power  plat 
densities  in  the  far  field.  Experimental  data  were 
compared  with  model  results  From  the  model  cal- 
culation using  100%  once-through  kill,  it  was 
mated  that  the  plant  impacts  2%  of  the  zooplank- 
ton population  hy  entrainment  damage.  Large  in- 
take depletions  of  nauplii  showed  apparent  effects 
in  excess  of  those  expected  from  entrainment 
alone  These  near-field  changes  were  attributed  to 
avoidance  reaction  and  to  mortalities  in  the  vicini- 
ty of  the  plant.  'Sec  also  W77-05541)  (Chilton- 
ORNL) 
W77-05593 

EFFFCTS  OF  POWER-PLANT  COOLING- 
WATER  ENTRAINMENT  ON  THE  DRIFTING 
MACROINVERTEBRATES  OF  THE  WABASH 
RIVER  (INDIANA), 

DePauw  Univ.,  Greencastle,  Ind.  Dcpt.  of  /.oolo- 
gy. 

J.  R.  King,  and  E.  R.  Mancini. 
In:  Thermal  Ecology  II.  Proceedings  of  a  Sym- 
posium held  at  Augusta,  Georgia  April  2-5,  1975. 
CONF-750425,  1976.  p  368-372,  1  fig,  2  tab,  19  ref. 

Descriptors:  'Environmental  effects, 

'Entrainment,        *Dnfting(  Aquatic),        Benthos. 
'Invertebrates,     Powerplants,     Cooling     water. 
'Indiana,  Rivers. 
Identifiers:  'Wabash  River(Ind). 

Results  indicated  that  tolerance  of  the  rigors  of  en- 
trainment varies  among  species  and  among  mem- 
bers of  the  same  species.  Results  also  indicated 
that  most  organisms  subject  to  entrainment  are  not 
distributed  homogeneously  in  the  water  column. 
Distributional  patterns  of  particular  species 
change  according  to  diel  patterns.  Large  numbers 
of  Baetis  spp.  and  Stenonema  spp.  are  killed  while 
passing  through  the  condenser  cooling  system. 
Baetis  spp.,  Stenonema  spp.,  and  Hydropsyche 
spp.  also  showed  deterioration  of  physical  condi- 
tion This  deterioration  probably  results  from 
mechanical  or  pressure  conditions  expenenced 
during  entrainment.  For  most  taxa  differences  in 
viability  and  physical  condition  between  intake 
and  discharge  were  greatest  during  periods  of  high 
discharge  temperature.  (See  also  W77-05541) 
(Chilton-ORNL) 
W77-05594 


AN  EVALUATION  OF  THE  IMPINGEMENT  OF 
FISHES  AT  FOUR  DUKE  POWER  COMPANY 
STEAM-GENERATING  FACILITIES, 

Duke  Power  Co.,  Charlotte,  N.C.  Environmental 

Sciences  Unit. 

T.  J.  Edwards,  W.  H.  Hunt,  L.  E.  Miller,  and  J.  J. 

In:  Thermal  Ecology  II,  Proceedings  of  a  Sym- 
posium held  at  Augusta.  Georgia  Apnl  2-5,  1975. 
CONF-750425,  1976.  p  373-380,  3  fig,  5  tab,  12  ref. 

Descriptors:  'Environmental  effects, 

'Entrainment,  'Intakes,  Intakes  structures,  Fish 
On-site  investigations.  Screens,  Powerplants,  Fish 
handling  facilities. 
Identifiers:  Impingement. 

Fish  impingement  data  were  collected  at  four 
generating  facilities,  representing  river  intake, 
epilimnetic  reservoir  intake,  and  skimmer-wall  in- 
take designs.  Thrcadfin  shad  made  up  the  majority 
of  fish  collected  on  intake  screens.  In  all  cases  the 
number  of  fish  species  impinged  at  specific  sites 
was  fewer  than  the  number  collected  during  con- 
current field  investigations  in  the  study  area.  Due 
t,,  the  susceptibility  of  threadfin  shad  to  low  tem- 
perature relatively  large  numbers  of  fish  were  col- 


(allor 
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ign 
ca||y  i  .'urere 

ihc   cooling  ignificanUy 

impini 

a  dctencnt  to  the  irnp>  fish.  C 

W77 -05541  ((Chilton  ORNL) 
W77 -05595 

PRELIMNARY  ASSESSMENT  OF  1 
FISH      ENTRAINMENT,      COLBERT 

PLANT,  TENNESSEE  RIVER, 

Tennessee  Valle-,  Authority  Muscle  Sboa 
W.  B   Wrenn 

In  Thermal  Ecology  II,  Proceedings  of 
posium  held  at  Augusta,  Georgia  April  2 
CONF-750425,  1976.  p  381-386,  3  tab,  1  flf 

Descriptors.  'Environmental 

•Entrainment,  Fish.  'Larvae    Mortality, 
, tress,    Resistance,    'Tennessee 
water.  Fish  handling  facilitic 
Identifiers:  Shad,  Colbert  Steam  Plant(Tej 

Cooling  water  at  the  Colbert  Steam  Plant 
approximately  8C  before  being  dischargj 
channel  which  flows  back  into  the  nverd 
of  1  6  km  below  the  plant.  During  the  perj 
study  (1972-1973)  at  least  13  species  of  fl 
were  entrained  by  the  plant.  The  dominar, 
entrained  were  shad  which  appeared  tot 
vulnerable  during  May  and  June.  On  thd 
the  thermal  regime  for  this  period  and  the 
resistance  data  for  gizzard  shad,  it  was  c 
that  even  considering  the  additional  180  n 
sure  in  the  creek,  thermal  resistance  of  tl 
shad  would  not  be  exceeded.  On  the  basi 
observation,  even  assuming  100%  mortal 
traned  fish,  overall  effects  of  entrainme 
to  be  insignificant  since  Colbert  Steam  I 
only  an  equivalent  of  3%  of  the  river  f 
also  W77-05541 )  (Chilton-ORNL) 
W77-05596 

THE    INCIDENCE    AND    EFFECT    01 

THROUGH    COOLING    ON    YOUNG 

YEAR  FISHES  AT  LONG  POINT  BA 

ERIE:  A  PRELIMINARY  ASSESSMENT 

Ontario    Ministry    of    Natural    Resour 

Dover. 

G.C.Teleki. 

In:  Thermal  Ecology  II,  Proceedings  < 

posium  held  at  Augusta,  Georgia  Apnl 

CONF-750425,  1976.  p  387-393, 4  tab,  4 f 

Descnptors:  'Environmental 

'Entrainment,  Fish,  Larvae,  Thermal  St 
tality,  'Cooling  water.  Fish  harvest,  I 
Canada. 

Samples  were  coUected  in  the  forebi 
gates  and  effluent  channel  of  the 
Generating  Station.  At  peak  plant  outpu 
of  fish  entrained  ranged  from  30,800  to 
hr.  This  equals  an  hourly  removal  of  2 
study  area  water  and  most  of  the  orgai 
tained  therein.  Nine  species  were  capt; 
sample  locations  with  the  dominant  spi 
smelt  (Osmerus  mordax).  1-3.7%  of  fi 
through  the  condenser  system  survived 
basis  of  the  density  of  living  smelt  lai 
forebay  and  effluent  channel.  84%  wei 
the  time  they  had  reached  the  effluet 
49  5%  of  the  total  plant  mortality  « 
mechanical  stress  and  34.5%  to  condew 
shock.  The  impact  of  entrainment  lossi 
vestable  stock  was  calculated  to  be  431 
nuaUy.  (See  also  W77-05541)(Chilton-C 

W77-05597 


SURVIVAL  OF  JUVENILE  FISHES  R 
THERMAL  AND  MECHANICAL  STI 
A  SIMULATED  POWER-PLANT  CON 

Oak  Ridge  National  Lab.,  Tenn. 
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i.andC.  C.  Coutant. 

mal  Ecology  II,  Proceedings  of  a  Sym- 
eld  at  Augusta,  Georgia  April  2-5  1975 
.0425,  1976.  p  394-400,  4  fig,  3  tab,  8  ref.   ' 

irs:  'Environmental  effects 

nent,  'Thermal  stress,  Powerplants,  Lar- 
.  'Juvenile  fish,  Zooplankton,  Bass,  Sun- 
ortality,  Daphnia. 

s:  Fluid-induced  stress(Fish).  Morane 
Lepomis  macrochirus,  Daphnia  magna. 

>resented  for  three  species  (Morone  sax- 
lomis  macrochirus,  and  Daphnia  magna) 
re  subjected  to  fluid-induced  stresses, 
iced  stress  was  examined  separately  and 
ation  with  thermal  stress.  At  velocities 
8m/sec,  fluid-induced  stresses  were 
not  fatal  to  larval  fish.  At  velocities  of 
10  to  30%  mortality  was  observed  for 
nagna.  Combned  thermal  and  fluid-in- 
csses  resulted  in  mortalities  equal  to 
n  thermal  stress  alone  in  Morone  sax- 
se  experiments  suggest  minimal  mortali- 
species  tested  when  they  were  exposed 
Juced  stresses  generated  in  a  condenser 
al  of  that  in  a  steam  power  plant  (See 
15541)  (Chilton-ORNL) 


ste  Treatment  Processes 


SE  OF  WATER    IN   COMMERCIAL 
)F  CATFISH  -  PHASE  TWO, 

tate  Univ.,  Tenn.  Dept.  of  Biology 

3. 

rrom  the  National  Technical  Informa- 
5.  Springfield,  VA  22161  as  PB-264  217 
:  A04  in  paper  copy,  A01  in  microfiche' 
Water  Resources  Research  Center 
Research  Report  No  52,  December 
15  fig,  12  tab,  39  ref.  OWRT  B-031- 
•31-0001-5115. 

:  'Channel  catfish,  Fish  management, 
ise.  Fish  diets,  Fish  reproduction" 
ed  water,  'Filters,  Standing  crops,  Dis- 
r'gen,  Ammonia,  Commercial  fish 
liters. 
'Biological  filters. 

fish  were  cultured  at  high  densities  in 
which  biological  filters  permitted  the 

water.  Standing  crops  as  high  as  213 
obtained  with  maximum  daily  gains  of 
ystems  with  large  filters  and  a  rapid 
f  water  through  the  fish  tanks.  Dis- 
jen  and  ammonia  were  the  primary 
:ors  in  growth  studies  in  which  fish 
>rom  fingerhng  to  eating-size  fish.  Am- 
ction  by  unfed  fish  did  not  vary  within 

period  and  averaged  3.06  mg 
'■  Following  feedings,  0.02  kg  NH3 
■a  per  kilogram  of  food.  Treatment  of 
ters  with  commonly  used  paraciticides 
enal I  agents  did  not  drastically  alter 
er  effectiveness.  Much  of  the  organic 
osed  systems  is  found  in  foam,  solids 
<>•  With  increased  costs  for  power 
systems  can  not  seemingly  compete 
Ine  established  methods  of  culturing 
n  ponds.  (See  also  W74-12203) 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 


H 


T.  E.  Croley,  II,  V.  C.  Patel,  and  MS.  Cheng 
Am^v  °f  che  P°Wer  Divisi°n-  Proceedings  of  the 
Nn  Pnf  pS°CletJy  °f  Civil  E"»neers,  Vol.  102! 
„"■  VO}-  Proceedings  paper  No.  12515,  p  147-163 
November  1976.  5  fig,  4  equ,  36  ref  OWRT  r 
4071(No.9015)(2),C-66ll(Nl5201)(l). 

Descriptors:  'Cooling  towers,  'Economics, 
Powerplants,  Energy,  Management,  Operations, 
Water  costs,  Equations,  Model  studies,  Systems 
analysis,  Optimization,  Design,  Thermal  pollution 
Waste  water  treatment.  ' 

Identifiers  'Cooling         systems,         Power 

thermoelectric  power  generation,  'Water  con- 
sumption, Cost  minimization,  Fogging. 

Contemporary  dry-wet  design  efforts  and 
economic  studies  are  reviewed  and  promising  con- 
figurations are  delineated.  The  basic  accounting 
scheme  and  all  relevant  parameters  necessary  for 
comprehensive  total  cost  calculations  are 
identified  and  associated  with  typical  values  Ex- 
isting thermodynamic  and  psychrometric  models 
for  dry  towers,  wet  towers,  turbines,  and  conden- 
sers are  then  combined  with  the  economic  infor- 
mation to  derive  the  total  economies  of  various 
dry-wet  tower  configurations.  Example  com- 
prehensive results  for  four  parallel  air-path  and 
one  series  air-path  cooling  tower  are  included  It 
appears  that  parallel  air-path  configurations  offer 
the  most  economical  design  for  a  dry-wet  tower 
dry-wet  cooling  towers  also  appear  economically 
competitive  with  wet  towers  in  some  areas  with 
high  water  costs.  (Bell-Cornell) 
W77-05191 


A  heuristic  optimization  model  for  simultaneously 
determining  minimum  cost  layouts  and  designs  of 
sewer   systems   is   described.   The   heuristic   op- 
timization  model   is    developed   as   a    screening 
model  consisting  of  two  conjunctive  phases-  I 
combined  layout  and  design  model  and  a  design 
model  forgiven  layouts.  The  combined  layout  and 
design  model  is  an  optimization  procedure  which 
uses  a  connectivity  model  for  selecting  the  least- 
cost  network  configuration  from  a  finite  set  of  al- 
ternatives for  each  stage.  The  model  for  given 
ayouts  is  used  to  compute  the  optimal  design  of 
the  layouts  generated  in  the  combined  model  The 
screening  model  can  be  efficiently  used  for  large- 
scale   sewer  systems  and  can   be  extended  for 
storm  sewer  design  to  include  risk  considerations 
Computer   storage    requirements   for   large-scale 
systems  are  relatively  small   so  that  slow  core 
memory  is  not  needed.  Approximately  268k  bytes 
ot  storage  are  required  for  a  system  of  200  man- 
holes. (Kreager-FIRL) 
W77-05195 


SLUDGE  TI°N  °F  METALS  IN  WASTEWATER 

Purdue  Univ    Lafayette,  Ind.  Dept.  of  Agronomy, 
for  primary  bibliographic  entry  see  Field  5A 
W77-05197 


HOROU?  F°RMS  °F  NITROGEN 

rJ?u?'it.y  ^ministration,  Cincinnati, 
ed  Waste  Treatment  Research  Lab 
lOliographic  entry  see  Field  5A 


OF       DRY-WET       COOLING 

Iowa    City.    Inst,    of    Hydraulic 


OPTIMAL        DESIGN        OF        MULTILEVEL 
BRANCHING  SEWER  SYSTEMS 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
L.  W.  Mays,  and  H.  G.  Wenzel,  Jr. 
Water  Resources  Research,  Vol.  12   No  5   p  913 
917,  October  1976.  2  fig,  1  tab,  6  ref.  OWRT  C- 
4 123(No.  9023X9).  'l 

Descriptors:  'Water  resources,  'Sewers 
'Dynamic  programming,  Networks,  Optimization' 
Pipes,  Storm  drains,  Algorithms,  Equations] 
Mathematical  models,  Systems  analysis. 
Identifiers:  'Cost  minimization,  'Branched  sewer 
systems  Cost  design,  Serial  approach,  Nonserial 
approach. 


The  problem  of  determining  a  minimum  cost 
design  of  a  multilevel  branching  storm  sewer 
system  is  formulated  by  using  a  serial  approach  to 
describing  the  system  and  proceeding  through  the 
computational  algorithm.  Discrete  differential 
dynamic  programming  (DDDP)  is  the  basic  search 
technique  employed.  Results  for  an  example  using 
the  serial  approach  are  compared  to  those 
achieved  by  using  an  earlier  nonserial  DDDP  ap- 
proach. The  several  advantages  of  the  serial  ap- 
proach become  increasingly  important  as  the  size 
and  level  of  branching  of  the  system  increase. 
I  hese  advantages  are  outlined  and  discussed  the 
superiority  of  the  serial  over  the  nonserial  ap- 
proach being  demonstrated.  (Bell-Cornell) 
W77-05192 


ACID  MINE  DRAINAGE  TREATMENT  WITH 
THE  ROTATING  BIOLOGICAL  CONTACTOR 

Pennsylvania  State  Univ.,  University  Park  Dept 
of  Civil  Engineering.  ' 

H.  Olem.andR.  F.  Unz. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  289 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche' 
Research  Publication  Number  93,  Institute  for 
Research  on  Land  and  Water  Resources,  Univer- 
sity, Park,  Pennsylvania,  September  1976  70  p   11 

H  312OOfot-560238ef'  2  aPPe"d'  °WRT  A"034™)- 

Descriptors.  'Oxidation,  'Mine  water,  Acidic 
water,  Coal  mine  wastes,  'Mine  drainage,  Iron 
Limestone,  Neutralization,  Waste  water  treat- 
ment, 'Biological  treatment.  Water  poUution  treat- 
ment. 

Identifiers:  'Biochemical  ferrous  iron  oxidation 
Disc    rotation,     'Iron    oxidation,     'Coal    mine 
drainage,  'Rotating  biological  contactor,  Ferrous 
iron,  Limestone  neutralization. 


MODEL     FOR     LAYOUT     AND     DESIGN     OF 
SEWER  SYSTEMS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
L.  W.  Mays,  H.  G.  Wenzel,  Jr.,  and  J.  C.  Liebman 
Journal  of  the  Water  Resources  Planning  and 
Management  Division,  Proceedings  of  ASCE  Vol 
102,  No.  WR2,  p  385-405,  November,  1976.  7  fig  I 
tab,  24  ref.  OWRTC-4123(No.  9023)00). 

Descriptors.  'Mathematical  models,  'Sewers 
Cost-benefit  analysis,  'Model  studies,  'Drainage 
systems,  Hydraulic  structures,  Conveyance  struc- 
tures, Computer  models,  Computer  programs 
'Optimization,  Costs. 
Identifiers:  'Cost  minimization. 


Pilot  scale  testing  of  the  rotating  biological  contac- 
tor for  the  oxidation  of  ferrous  iron  in  acid  coal 
mine  drainage  has  shown  the  process  to  be  de- 
pendable, efficient,  and  economically  comparable 
to  purely  chemical  methods  of  iron  oxidation  The 
0.5  meter  device  consisted  of  four  sets  of  plastic 
discs  affixed  to  a  centralized  shaft.  As  the  discs 
rotated  half  immersed  in  flowing  mine  water   an 
average  iron-oxidizing  bacterial  population  of  7x10 
to  the  fourth  power  cells  per  sq  cm  colonized  the 
disc  surfaces.  Over  90  percent  oxidation  of  in- 
fluent ferrous  iron  was  accomplished  in  two  weeks 
following  start  up  without  prior  bacterial  proceed- 
ing or  nutrient  supplementation.  Concentration  de- 
pendent first  order  kinetics  were  established  dur- 
ing continuous  operation  from  May  1974  through 
May  1975  at  several  hydraulic  loadings  and  disc 
rotation  rates.  Hydraulic  loadings  of  2.7  and  5  4 
gpd/sq  ft  at  optimum  disc  rotation  resulted  in  the 
transformation  of  an  average  240  mg/1  influent  fer- 
rous iron  to  produce  effluents  of  2  and  5  mg/1 
respectively.  Performance  was  not  impaired  when 
operated  at  mine  water  temperatures  as  low  as  8C 
and  the  process   was  shown  to  recover  rapidly 
when  subjected  to  artificially  induced  toxicity  in 
the  form  of  a  strong  disinfectant  solution    The 
process  prepared  a  coal  mine  drainage  containing 
up   to   313   mg/1   of   ferrous   iron   for  limestone 
neutralization  and  subsequent  solids  precipitation 
at    an    estimated    operating    cost    of    $0  04    per 
thousand  gallons.  Two  procedures  were  outlined 
to  assist  sizing  full  scale  systems  for  mine  water 
biochemical   ferrous   iron   oxidation.   (Sink-Penn 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


W77-0521O 

PROBLEMS   AND   POSSIBILITIES   IN   URBAN 
DRAINAGE, 

Nova  Scotia  Technical  Coll.,  Halifax.  Dept.  of 

Civil  Engineering. 

D.H.Waller. 

Canadian  Journal  of  Civil  Engineering,  Vol.  3,  No. 

3,  p  392-401 ,  September  1976.  4  tab,  31  ref. 

Descriptors:  'Urban  drainage,  'Water  quality  con- 
trol, 'Canada,  Runoff,  Storm  water,  Sewage  treat- 
ment, Treatment  facilities,  Diversion,  Control, 
Storage,  Mathematical  models. 
Identifiers:  Developing  areas,  Developed  areas, 
Remote  monitoring,  Remote  control,  Flushing, 
Separation. 

Urban  drainage  problems  in  Canada  will  grow  with 
increasing    urbanization.    In    developing    areas, 
problems  are  related  to  increased  volumes  and 
rates  of  surface  runoff;  problems  in  developed 
areas  are  overloaded  sewerage  systems,  combined 
sewer  overflows,  and  urban  surface  water  pollu- 
tion.  Research   and  demonstration   programs   in 
Canada    and    the    United    States    are   examining 
potential  solutions  to  these  problems.  Rate  and 
volume  of  storm  water  may  be  controlled  by  diver- 
sion of  unwanted  water  or  by  storage.  Controls  on 
quantity     include     source     controls,     combined 
sewerage   system   modifications   and  operational 
changes,  and  treatment  methods.  Urban  drainage 
models  can  simulate  system  behavior  and  evaluate 
performance  of  alternative  solutions.  The  three 
most  generally  useful  models  are  STORM,  Storm 
Water  Management  Model  (SWMM),  and  the  Il- 
linois       Urban        Drainage        Area       Simulatir 
(ILLUDAS).    Development    and    application    of 
models  may  be  the  most  significant  single  result  of 
urban  drainage  research  and  demonstration  activi- 
ties. (Bell-Cornell) 
W77-05248 


NATURAL  METHODS  OF  PURIFYING  WASTE 
WATERS  AND  UTILIZING  THEM  IN 
AGRICULTURE,  BIBLIOGRAPHY,  PARTS  1 
AND  2, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-05306 

ALGAL  COMPETITION  IN  AN  EPILITHIC 
RIVER  FLORA, 

Connecticut     Univ.,     Storrs.     Inst,     of     Water 

Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05314 


WETTED  AREA,  SLIME  THICKNESS  AND 
LIQUID  PHASE  MASS  TRANSFER  IN  PACKED 
BED  BIOLOGICAL  FILM  REACTORS, 

University  of  Manchester  Inst,  of  Science  and 
Technology  (England).  Dept.  of  Chemical  En- 
gineering. 

B.  Atkinson,  and  M.  E.  A.  R.  Ah. 
Transactions  of  the  Institution  of  Chemical  En- 
gineers, Vol.  54,  No.  4,  p  239-250,  October,  1976. 
16  fig,  9  tab,  18  ref. 


microorganisms  with  glucose  as  the  sole  limiting 
substrate.  The  biological  film  thickness  and  the  ef- 
ficiency of  substrate  removal  were  satisfactorily 
consistent.  Throughout  the  experiment,  the  biolog- 
ical film  thickness  remained  uniform,  as  con- 
firmed by  the  fact  that  independent  parameters 
fitting  the  experimental  data  at  different  flow 
rates,  using  two  different  optimization  methods, 
gave  similar  biological  film  thickness  values.  The 
experimental  data  were  well  represented  by  a 
mathematical  model  in  which  liquid  phase  mass 
transfer  was  interpreted  as  involving  a  mass 
transfer  coefficient.  The  values  of  the  mass 
transfer  coefficients  obtained  for  all  flow  rates  in- 
vestigated were  very  high.  Thus  all  the  parameters 
of  a  packed  bed  biological  film  reactor  can  be  ob- 
tained from  a  pilot  plant  investigation  and  an  esti- 
mation of  the  kinetic  coefficients.  The  design 
requirements  for  any  microbe/substrate  system 
are  reduced  to  a  knowledge  of  the  kinetic  coeffi- 
cients in  trickling  filters  with  controlled  microbial 
hold-up.  (Collins-FIRL) 
W77-05315 

PLANT        UPGRADED        WITH        ROTATING 
BIOLOGICAL  SURFACE  SYSTEM, 

NUS  Corp.,  Pittsburgh,  Pa.  Cyrus  Wm.  Rice  Div. 

S.  E.J.Mather. 

Public  Works,  Vol.  108,  No.  1,  p  59-60,  January, 

1977. 

Descriptors:     'Sewage     treatment,     'Sewerage, 
'Treatment   facilities,    'Waste   water   treatment, 
'Biochemical  oxygen  demand,   Biological  treat- 
ment, Biodegradation,  Sludge. 
Identifiers:  'Bio-Surf. 

The  Newell  Company  of  Newell,  West  Virginia 
has  planned  the  addition  of  a  rotating  biological 
surface  sysem  to  its  existing  primary  sewage  treat- 
ment facility.  This  was  required  to  meet  EPA  stan- 
dards of  a  95%  BOD  reduction,  suspended  solids 
and  phosphorus  removal.  The  added  unit,  Bio- 
Surf,  consists  of  a  series  of  12-foot  diameter  high 
density  polyethylene  sheets  in  corrugated  sections 
for  maximum  surface  area  for  microbial  growth. 
There  are  two  25-foot  shafts  with  a  total  of  176,000 
aq  ft,  divided  into  four  stages.  Flow  is  parallel  to 
the    shaft    and    perpendicular    to    the    medium. 
Clarified  primary  effluent  enters  the  Bio-Surf  unit 
where  fixed  aerobic  microbial  cultures  remove  dis- 
solved and  suspended  organic  matter  from  the 
water.  Each  stage  is  a  completely  mixed,  fixed- 
film  biological  reactor  with  a  dynamic  equilibrium 
between    the    biological    growth    rate    and    the 
sloughing  rate  of  the  bio-mass.  The  degree  of  treat- 
ment is  increased,  as  waste  water  and  sloughed 
bio-mass  progress  from  stage  to  stage,  by  biologi- 
cal culture  adapted  to  the  changing  waste  water. 
Bio-Surf  section  effluent  is  not  recirculated  and 
operating  power  requirements  are  minimal.  Excess 
waste  water  and  bio-mass  from  the  last  treatment 
stage  enter  circular  secondary  clarifiers  at  the  tank 
periphery  and  clarified  effluent  is  drawn  out  over 
weirs  at  the  center.  Sludge  and  skimmings  can  be 
returned  to  the  sluge  digester  or  to  the  inlet  end  of 
existing    primary    settling    tanks.    After    drying, 
disgested  sludge  is  removed  by  truck  to  landfill  or 
dumping.  The  clarified  effluent  is  discharged  into  a 
chlorine      contact     tank      with     final      effluent 
discharged  into  the  Ohio  River.  (Collins-FIRL) 
W77-05316 


The  problem  of   poor  quality   superriatan 

anaerobic  digestion  is  discussed  in  the  fim 

part  series   This  was  defined  as  mi 

from  either  a  single-stage  or  two-stage  an 

digester  which  is  not  scum,  gas,  or  liquid  | 

from  the  bottom  half  of  the  digestion  u 

color  vanes  from  clear  to  yellow   to  black; 

odor  can  be  pleasant  to  nauseating    Qua. 

quantity  of  supernatant  depends  on  the  cl 

of  solids,  the  type  of  solids  and  the  digette 

(temperature,  loading,  and  mixing).  Total* 

creases  with  the  fineness  of  division  of  su 

solids  removed  during  treatment   The  thr 

common  municipal  sludges  handled  are  I 

primary  with  waste  activated,  and  prima 

trickling  filter.  Recent  concern  with  pho 

removal  has  created  sludge  with  high  pro 

of  chemicals.  The  effects  of  chemical  sli 

anaerobic  digestion  and  the  release  of  pH 

and  metal  ions  into  the  supernatant  are 

concern.  Several  studes  of  primary  plus  « 

tivated  sludge  with  two  stage,  mesophilic, 

bic  digestion  with  hydratd  lime,  aluminum 

ferric     chloride,     and     sodium     alumin 

phosphorus    removal    show    no    effects 

anaerobic  digestion  process  and  release  o. 

phosphorus  was  minimal.  Treatment  by 

stage,  mesophilic,  anaerobic  digestr  trea 

mary  sludge  with  ferric  chloride,  pnmar 

with  lime,  primary  sludge  with  alum,  and 

plus  trickling  filter  with  alum,  produce* 

results.  (Collins-FIRL) 

W77 -05317 


Descriptors:  Filtration,  'Biological  treatment, 
Microbial  degradation,  'Waste  water  treatment 
Trickling  filters.  Sewage  treatment,  Industrial 
wastes.  Domestic  wastes.  Biochemical  oxygen  de- 
mand, Filters,  Model  studies.  Microorganisms. 

Trickling  filters  or  packed-bed  biological  film  reac- 
tors are  inserted  between  sedimentation  tanks  in 
systems  for  biological  purification  of  domestic  and 
industrial  waste  water.  The  performance  of  one 
such  reactor  containing  Biopac  high-porosity 
plastic  packing  and  washed  'clean'  each  day  with  a 
high  pressure  water  hose  was  examined.  The 
biological  film  was  composed  of  a  mixed  culture  of 


ANAEROBIC        DIGESTER        SUPERNATANT 
DOES  NOT  HAVE  TO  BE  A  PROBLEM, 

Envirex,  Inc.,  Milwaukee,  Wis. 

N.  A.  Mignone. 

Water  and  Sewage  Works,  Vol.  123,  No.  12,  p  57- 

59,  December,  1976.  8  tab,  26  ref. 

Descriptors:  'Anaerobic  digestion,  'Sludge  treat- 
ment, Waste  water  treatment,  Digestion  tanks, 
Suspended  solids.  Municipal  wastes,  Trickling  fil- 
ters, Metals,  Phosphorus,  Lime,  Chlorides, 
Sludge,  Temperature,  Odor,  Color. 
Identifiers:  'Alum,  Supernatant. 


KEYNES       SEWERAGE 


80,   No.   969,  p 


MILTON 
OPENED, 

Water   Services,    Vol. 
November,  1976. 


Descriptors'.      'Sewerage,      'Tunnels, 
sytems(Mechanical),    Pipes,    Separated 
Tunneling,  Tunnel  design,  Soil  types. 
Identifiers:         'Milton         Keynes 
system(England). 

The  piping  system  of  the  Milton  Keynes, 

city  sewerage  scheme  was  described.  C 

engineers  made  recommendations  as  to  tb 

requirements  and  approximate  routes  I 

sewers.  Separate  sewerage  systems  are 

for  foul  and  surface  water  sewage.  Trur 

were  built  along  the  lines  of  grid  roads  to 

terference  with  development  areas  and 

sets  of  sewers  were  built  in  twin  parallel 

where  possible.  The  necessity  for  a  sinj 

was  small.  The  foul  trunk  sewer  was 

bolted  ring,  smooth  bore  ring,  and  reinfo 

ibly  jointed  pipe  layed  in  open  cut.  1 

sytem  used  reinforced  concrete  pipes  an 

segmental    tunnel    associated    segment; 

manholes  and  outfall  bays  for  foul  an 

water  drainage.  The  central  contract  v/a: 

forced  concrete  pipe  in  open  cut  a  deptl 

meters.    Construction    involved    pipes 

trench,    pipe-jacking,    heading,    segme 

nelling    and    box    culvert.    Manholes   v 

structed    in    precast    concrete    rings, 

concrete  rings  and  in-situ  concrete.  C 

coffer  dam  construction  and  well-point  d 

wre   often  used.   Where   river  crossini 

volved,  tunnel,  pipe  jack,  coffer  dam. 

cut  methods  were  employed.  Ground  I 

varied  from  hard  rock  to  running  sand  ar 

the  major  soil  is  Oxford  Clay.  Special  ti 

porting  boxes  were  designed  for  use  ir 

construction.  (Collins-FIRL) 

W77-05318 

OUTFALL  HAS  UNUSUAL  ADMINIS1 
REGIONAL  PLAN  IS  SERVING  NEW  . 

Killam  (Elson  T.)  Associates,  Inc.,  Milb' 
For  primary  bibliographic  entry  see  Fieh 

W77 -05319 
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XPERIMENTAL  AND  SIMULATION 
OF  WASTE  EFFLUENT  FILTRATION 
GH  SOIL, 

msetts  Univ.,  Amherst. 

iary  bibliographic  entry  see  Field  5B 

121 


LMIC  model  and  computer  com- 

E  CONTROL  STRATEGIES  FOR 
WATER  TREATMENT  PLANTS, 

lUniv.S.C. 

enstrom. 

e  from  University  Microfilms,  Inc.,  Ann 

lichigan.  Order  No.  76-23,043.  Ph.D  The- 

,  324  p. 

ors:  *Automatic  control,  'Activated 
Analytical  techniques,  *Treatment  facili- 
odel  studies,  'Waste  water  treatment, 
eatment.  Economics. 

was  developed  for  the  use  of  automatic 
as  a  method  for  instituting  economies  in 
ition  of  treatment  plants.  Automatic  con- 
uld  improve  the  efficiency  and  per- 
^  of  most  components  of  a  treatment 
Six  process  models  were  developed:  pri- 
rification,  activated  sludge  with  seconda- 
cation-thickening,  waste  sludge  thicken- 
robic  digestion,  and  chlorine  disinfection, 
r  two  models  were  used  to  predict  end 

and  the  liquid  and  solids  processing 
>ntrols  were  developed  for  all  processes 
Dial  plant  was  simulated  using  time-vary- 
ministic  and  stochastic  inputs.  Definite 
:  optimum  sludge  ages  were  indicated 
pend  upon  costs  for  energy  and  ultimate 
iposal.  (Collins-FIRL) 

a 


3PTIMIZATION  OF  CHEMICAL 
TATION:  FLOCCULATION  OF  Mil- 
WASTE  WATERS, 

i  Univ.,  Berkeley. 

from  University  Microfilms,  Inc.,  Ann 
ichigan.  Order  No.  76-15275.  Ph.D.  Thes- 
81  p. 

fs:  "Chemical  precipitation, 

tion,  "Domestic  wastes,   'Waste  water 
'Sewage       treatment,       Turbidity, 
i  solids.  Phosphorus,  Nitrogen,  Coagu- 
Jt  plants.  Lime,  "Optimization. 

as  conducted  to  investigate  means  of  op- 
he  chemical  precipitation-flocculation 
the  treatment  of  domestic  raw  waste 
irameters  of  investigation  were  the 
»f  turbidity,  suspended  solids,  organic 
osphorus,  and  nitrogen.  Jar  tests  and  a  2 
minute  continuous  flow  pilot  plant  were 
valuation.  Of  the  coagulants  which  had 
st  removal  efficiency  of  organics, 
solids,  total  phosphate  and  organic 
ime  gave  the  better  effluent  quality.  It 
he  most  economical  chemical  for  treat- 
'  waste  water.  The  lime  treatment  of  raw 
ewage  thus  became  the  major  thrust  of 
ocess  modifications  and  the  kinetics  of 
ution  in  water  of  various  chemical  com- 
id  in  various  waste  waters  were  studied. 
RL) 


!  °JLP,?LIOV,RlJS  FROM  AQUEOUS 
«  WITH  ACTIVE  CARBON, 

'mv.,  Ann  Arbor, 
on. 

rom  University  Microfilms,  Inc.,  Ann 
■nigan.  Order  No.  76-19,098.  Phd  Thes- 
6  p. 

'•  'Viruses,  'Activated  carbon,  Toxici- 
ireatment,  Sewage  effluent,  Hydrogen 


ion  concentration,  Absorption,  Sorption    'Waste 

water  treatment. 

Identifiers:  'Poliovirus,  Enteroviruses. 

The  use  of  activated  carbon  for  removal  of  en- 
teroviruses from  raw  domestic  sewage  was  ex- 
amined. The  Mahoney  strain  of  Type  I  poliovirus 
was  used  for  testing.  A  qualitative  plaque  assay 
using  HeLa  cell  monolayers  in  a  double  overlay 
technique  was  employed.  Secondary  sewage  ef- 
fluent components  seemed  to  lower  carbon  capaci- 
ty and  toxic  factors  prevented  a  quantitative 
evaluation  of  the  amount  of  inhibition.  Poliovirus 
adsorption  was  influenced  by  physical  factors 
such  as  the  size  of  the  carbon  particles  used.  There 
was  a  direct  relationship  between  rapid  virus  titer 
losses  at  acidic  pH  values  in  the  absence  of  carbon 
absorbent  and  the  pH  value  of  the  suspending 
solution.  It  is  a  function  of  the  net  charge  on  the 
particle.  This  pH-specific  factor  may  have  resulted 
in  the  misunderstanding  of  recently  published 
virus  adsorption  studies.  (Collins-FIRL) 
W77-05325 


AEROBIC  BIOLOGICAL  TREATMENT  OF  A 
COLLOIDAL  WASTEWATER, 

Virginia     Polytechnic     Inst,     and     State     Univ 
Blacksburg. 
H.  A.  Khararjian. 

Available  from  University  Microfilms,  Inc.,  Ann 
Arbor,  Michigan,  Order  No.  76-23,221  PhD  Thes- 
is, 1976, 137  p. 

Descriptors:  'Waste  water  treatment,  'Biological 
treatment,  'Activated  sludge,  'Chemical  oxygen 
demand,  'Aerobic  treatment,  'Colloids  Waste 
water(Pollution),  Stabilization. 

Contact  stabilization  was  studied  as  a  modification 
of  the  activated  sludge  process.  Colloidal  waste 
water  made  from  yogurt,  beef  extract,  and  mineral 
salts  was  used  in  the  study.  Batch  type  experi- 
ments conducted  at  0,  23,  43,  and  54%  colloidal 
percentages  showed  that  not  all  colloidal  wastes 
undergo  a  period  of  adsorption  onto  biological  floe 
followed  by  release  back  into  solution.  Continuous 
flow  experiments  conducted  on  two  model  treat- 
ment units  showed  that  the  completely  mixed  and 
contact  stabilization  processes  both  have  similar 
COD  removal  efficiencies  when  compared  on  a 
total  sludge  basis.  Sludge  productions  in  the  con- 
tact stabilization  processes  were  lower  than  in  the 
completely  mixed  system.  A  mathematical  model 
was  developed  for  the  use  of  design  engineers  and 
plant  operators  for  use  in  process  optimization 
(Miller-FIRL) 
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DEVELOPMENT  OF  MATHEMATICAL 

MODELS  FOR  THE  WATER  QUALITY 
MANAGEMENT  OF  THE  PEARL  RIVER 
JACKSON,  MISSISSIPPI, 

Purdue  Univ.,  Lafayette,  Ind. 

P.  T-C.  Sun. 

Available  from  University  Microfilms,  Inc.,  Ann 

Arbor,  Michigan,  Order  No.  76-7143.  PhD  Thesis, 

1975, 178  p. 

Descriptors:  'Sewage  treatment,  'Activated 
sludge,  'Dissolved  oxygen  analyzers,  Rivers 
Chlonnation,  'Nitrification,  'Oxidation 
'Mathematical  models,  Treatment  facilities' 
'Waste  water  treatment,  Kinetics,  Ammonia! 
Water  quality  control. 

Identifiers:  Jackson(Miss),  Contact  stabilization 
'Pearl  River(Miss). 

A  mathematical  model  was  developed  to  evaluate 
the  waste  treatment  practice  of  organic  removal 
and/or  ammonia  oxidation  to  avoid  extreme  dis- 
solved oxygen  deficits  in  the  receiving  stream 
Two  systems  were  studied.  The  first  was  a 
completely  mixed  activated  sludge  treatment  plant 
which  discharged  into  a  hypothetical  stream.  The 
second  involved  the  Jackson  Mississippi  Waste- 
water Treatment  Plant,  with  a  'contact  stabiliza- 


tion' activated  sludge  system,  and  the  Pearl  River, 
its  receiving  stream.  Models  were  developed  for 
organic  removal,  nitrification,  and  solids  separa- 
tion processes.  Nitrification  models  were 
developed  for  the  two  types  of  activated  sludge 
systems.  A  model  was  worked  out  for  predicting 
effects  of  effluent  on  receiving  streams.  This  em- 
ployed Monod  growth  kinetics  for  heterotrophic 
carbon  oxidation  and  autotrophic  nitrification  to 
determine  stream  dissolved  oxygen  resources.  The 
combined  models  of  the  treatment  plant  and  its 
receiving  stream  can  further  aid  evaluation  of  the 
total  operation.  Results  of  studies  showed  that 
complete  nitrification  in  the  treatment  system  best 
protected  oxygen  resources  for  a  stream  receiving 
effluent  from  a  completely  mixed  activated  sludge 
treatment  plant.  For  a  contact  stabilization 
system,  partial  nitrification  may  cause  a  more 
severe  dissolved  oxygen  deficit  than  a  non- 
nitnfied  effluent  (short  sludge  age).  Dissolved  ox- 
ygen resources  can  be  improved  by  chlorinating  a 
partially  nitrified  effluent  from  a  waste  water 
treatment  plant.  (Collins-FIRL) 
W77-05327 


A  MATHEMATICAL  MODEL  FOR  PREDICT- 
ING WATER  DEMAND,  WASTE  WATER 
DISPOSAL  AND  COST  OF  WATER  AND 
WASTE  WATER  TREATMENT  SYSTEMS  IN 
DEVELOPING  COUNTRIES, 
Oklahoma  Univ.,  Norman. 
M.  I.  Muiga. 

Available  from  University  Microfilms,  Inc.,  Ann 
Arbor,  Michigan,  Order  No.  76-15,818. 

Descriptors:  'Mathematical  models,  'Cost  analy- 
sis, 'Water  treatment,  'Waste  water  treatment, 
Filters,  Lagoons,  Activated  sludge.  Trickling  fil- 
ters, Water  supply.  Waste  water  disposal.  Foreign 
countries. 
Identifiers:  Sand  filters. 

Mathematical  models  were  developed  for  various 
inputs  and  costs  of  water  and  waste  water  treat- 
ment for  Africa,  Asia,  and  Latin  America.  Such 
factors  as  water  demand,  waste  water  amounts, 
and  construction,  operation  and  maintenance 
costs  of  slow  sand  filter,  rapid  sand  filter,  sta- 
bilization lagoon,  aerated  lagoon,  activated  sludge, 
and  trickling  filter  processes  were  considered! 
Analysis  indicated  that  water  demand  is  a  function 
of  population,  income,  and  the  percentage  of 
households  connected  to  water  supply.  Waste 
water  disposal  was  shown  to  be  a  function  of 
water  demand,  the  percentage  of  homes  connected 
to  public  sewage  systems  and  the  percentage  of 
household  systems.  Equations  for  predicting  water 
treatment  costs  were  a  function  of  the  percentage 
cost  of  imported  water  supply  materials,  popula- 
tion, and  design  capacity.  These  variables  gave  the 
best  correlation  for  waste  water  treatment  costs 
(Collins-FIRL) 
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ENGINEERING,  SANITARY  AND  MUNICIPAL 
MODELING,  IDENTIFICATION  AND  CON- 
TROL OF  A  DYNAMIC  AND  STOCHASTIC 
CHEMICAL  BIOLOGICAL  PROCESS, 

Wisconsin  Univ. -Madison. 
S.  O.  Adeyemi. 

Available  from  University  Microfilms,  Inc.,  Ann 
Arbor,  Michigan,  Order  No.  76-15,  979  PhD  Thes- 
is, 1976, 424  p. 

Descriptors:  'Model  studies,  'Systems  analysis, 
Phosphorus,  Chemical  precipitation,  Biological 
treatment,  Operating  costs,  Mathematical  models. 
Treatment  facilities,  'Waste  water  treatment  Pol- 
lutant identification. 

Identifiers:  'Phosphorus  removal,  Dynamic  Data 
System(DDS). 

The  proposal  that  chemical  cost  savings  and 
reduced  effluent  phosphorus  variability  may  result 
from  optimal  control  of  a  chemical-biological 
process  was  investigated.  Phosphorus  removal  in- 
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volves  simultaneous  physical,  chemical,  and 
biological  mechanisms.  In  this  study,  the  operating 
data  suggest  the  model  form.  The  Dynamic  Data 
System  (DDS)  which  uses  time  series  techniques 
to  determine  models  is  used.  The  DDS  approach 
involves  two  model  classes;  scalar  and  vector.  The 
objective  was  to  develop  models  to  aid  per- 
formance improvement.  Individual  operating 
parameters  which  provide  information  on 
phosphorus  removal  performance  were  modeled. 
An  input-output  model  was  developed  to  define 
the  functional  relationships  of  these  parameters. 
An  optimal  control  strategy  and  sampling  program 
based  on  the  DDS  models  was  developed.  From 
these  models,  control  equations  were  delineated 
for  calculating  the  rate  of  iron  addition.  The  total 
phosphorus  system  and  total  soluble  phosphorus 
systems  were  defined.  It  was  found  that  a  signifi- 
cant amount  of  useful  information  is  contained  in 
the  operating  data  from  treatment  facilities  when 
proper  techniques  are  used  and  that  the  DDS  ap- 
proach is  a  valuable  tool  for  systems  analysis  and 
control.  (Collins-FIRL) 
W77-05330 


carbon  beds  were  used  to  treat  biological  and 
chemical  secondary  effluents  of  municipal 
sewage.  Several  physical  and  chemical  analytical 
techniques  were  used  to  classify  organic  and  inor- 
ganic compounds.  Breakthrough  data  was 
gathered  for  resistant  compounds  which  were 
recycled  to  the  carbon  beds,  and  for  those  which 
are  not.  Characteristics  such  as  breakpoint  time 
and  adsorptive  capacity  were  examined.  Organic 
compounds  (chlorinated  hydrocarbons,  aliphatic 
acids,  aromatic  amines  and  phenolic  compounds, 
and  inorganic  sodium  and  calcium  salts)  arc  re- 
sistant compounds.  Most  of  them  are  small 
molecules  and  biodegradable.  A  method  is  offered 
to  predict  maximum  buildup  levels  of  these  com- 
pounds and  the  number  of  recycles  of  treated 
water  needs  to  achieve  these  levels.  An  empirical 
approach  for  the  prediction  of  breakthrough 
curves  for  fixed  carbon  beds  in  secondary  effluent 
treatment  is  presented. (Collins-FIRL) 
W77-05332 


TREATMENT  OF  LEACHATES  FROM  SANITA- 
RY LANDFILLS, 

Washington  Univ.,  Seattle. 
O.J.  G.  Johansen. 

Available  from  University  Microfilms,  Inc.,  Ann 
Arbor,  Michigan,  Order  No.  76-17,  518.  PhD  Thes- 
is, 1975,  396  p. 

Descriptors:  "Organic  compounds,  *Leachate, 
"Landfills,  "Inorganic  compounds,  "Waste  water 
treatment,  Aerobic  treatment,  Anaerobic 
digestion,  Activated  sludge.  Activated  carbon, 
Biodegradation. 

The  fate  of  organics,  heavy  metals,  and  other  inor- 
ganic compounds  were  evaluated  in  leachates 
from  eight  landfills.  Leachates  from  two  landfills 
were  treated  anaerobically  and  four  aerobically  to 
study  biological  treatability.  Results  from  anaero- 
bic tests  indicated  that  treatment  could  be  success- 
ful with  organic  loadings  less  than  0.7  kg  COD/cu 
m/day  and  temperatures  higher  than  22C.  The  ac- 
tivated sludge  process  gave  the  best  results  of  the 
aerobic  systems.  High  strength  leachates  gave 
higher  organic  removals  than  low  strength 
leachates.  Treatment  efficiencies  were  the  same  in 
treating  both  chemically  precipitated  or  raw 
leachate.  Phosphorus  did  not  limit  biodegradation. 
Concentrations  of  50  milligrams  per  liter  of  zinc 
and  copper  proved  inhibitory  to  COD  removal.  At 
temperatures  below  18C,  COD  removals  and 
nitrification  dropped  sharply.  Chemical  precipita- 
tion at  high  pH  efficiently  removed  heavy  metals 
from  raw  leachate.  Activated  carbon  adsorption  of 
biologically  treated  plus  precipitated  leachate 
produced  much  lower  residual  organics  than  car- 
bon adsorption  of  precipitated  leachate.  (Collins- 
FIRL) 
W77 -05331 

ACTIVATED  CARBON  ADSORPTION  IN  MU- 
NICIPAL WASTE  WATER  TREATMENT  AND 
REUSE  SYSTEMS, 

Washington  Univ.,  Seattle. 
D.  K.Chow. 

Available  from  University  Microfilms,  Inc.,  Ann 
Arbor,  Michigan,  Order  No.  76-17,  431 .  PhD  Thes- 
is, 1975,  199  p. 

Descriptors:  "Activated  carbon,  "Adsorption, 
•Tertiary  treatment,  "Water  reuse,  "Waste  water 
treatment,  Effluents,  "Municipal  wastes,  Analyti- 
cal techniques,  Organic  compounds,  Inorganic 
compounds,  Pollutant  identification. 

Activated  carbon  adsorption  was  investigated  as  a 
tertiary  treatment  in  waste  water  treatment  and 
reuse  systems.  Resistant  compounds  and  the 
breakthrough  characteristics  of  carbon  adsorption 
in  fixed  beds  were  analyzed  to  provide  data  on  the 
design  and  use  of  adsorption  units.  Fixed  activated 


RECYCLING  AGRICULTURAL  RUNOFF, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of 
Agricultural  Engineering. 
P.  N.  Walker,  and  W.  D.  Lembke. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  Va  22161  as  PB-264  578, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Illinois  Water  Resources  Center,  Urbana, 
Research  Report  No  119,  January  1977,  88  p,  11 
fig,  6  tab,  72  ref.  OWRT  A-077-ILLU),  14-31-0001- 
6014. 

Descriptors:    "Irrigation,    "Water    reuse,    Farm 
ponds,    "Impervious    soils,    Computer    models, 
Clays,  "Illinois,  "Recycling,  "Agricultural  runoff, 
Crop  production,  Drainage,  Costs,  Economics. 
Identifiers:  Claypan  soils,  Sandy  soils. 

The  recycling  agricultural  runoff  concept  is  the 
storage  of  excess  water  from  agricultural  land  and 
using  this  water  for  irrigation  of  the  same  land 
when  moisture  supplies  are  low.  Coincidentally, 
the  system  also  recycles  pesticides  and  nutrients, 
keeping  them  out  of  other  parts  of  the  environ- 
ment. The  claypan  soils  of  Illinois  appear  to  be 
best  suited  for  water  recycling  when  surface 
storage  is  used.  Sandy  soils  are  best  suited  to  in- 
terstitial water  storage.  A  review  and  analysis  of 
literature  on  irrigation,  drainage,  reservoirs,  pesti- 
cides, and  nutrients,  as  it  pertains  to  a  recycling 
system  is  presented.  Nutrient  and  pesticide 
recycling  result  in  negligible  cost  or  benefits  to 
agricultural  crops.  There  was  insufficient  informa- 
tion to  determine  the  economic  benefit  to  the  en- 
vironment of  this  recycling.  A  model  was 
developed  relating  irrigation  and  drainage  to  crop 
yield  using  intermediate  variables  of  soil  moisture 
and  air  temperature.  The  model  predicted  that  an 
acre-ft.  of  storage  would  be  required  per  acre  of  ir- 
rigated watershed.  The  model  was  not  successful 
at  predicting  the  increase  in  yield  resulting  from  ir- 
rigation and/or  drainage.  An  example  economic 
analysis  reveals  that  under  present  conditions 
recycling  agricultural  runoff  is  not  economically 
justifiable  as  a  general  practice  in  the  claypan  re- 
gion of  Illinois. 
W77-05333 


Identifiers:  "Biochemical  reactor  analysii,: 
ing  bacteria,  "Nitrite  oxidation 

A  nitrifying  culture  was  developed 

stirred    tank    reactor    system,    fed    with 

mineral   salts   medium   containing  no  car 

distinguishing   feature    of    the    reactor  » 

preference  of  the  nitrifying  bacteria  for  a 

surfaces,  expressed  in  the  form  of  a  bic 

mathematical  model  for  nitiifier  g/owth  an 

ty  was  formulated  for  the  system.  Satii 

nitrogen  material  balances  were  a  problem, 

for  ammonia-N  and  nitrite-N  were  accepta 

nitrate-N  presented  difficulties    Several  C 

were  evaluated;   a   modification  of  the 

Method    and/or    the     Ion     Selective    E 

technique  proved  acceptable.  The  relative 

of  attached  and  suspended  nitrifying  bad 

studied  in  the  CSTBR.  Survival  of  nitrifie 

reactor,   under  adverse  fluctuations  in  i 

ment,  as  well  as  responses  to  step-up  a 

down  changes  in  pH  and  ammonia-N  feed 

tration  were  studied.  The  response  of  niti 

nitnte-N  impulses  were  examined,  also. 

mental  data  showed  a  step-down  change  ir 

pH   results  in  inhibition  of  ammonia  o> 

while  it  appears  to  stimulate  nitrite  oxid 

step-change  in  pH  inhibits  nitrite  oxidati 

perimental    data    indicated    ammonia    o 

proceeded  preferentially  in  the  attache* 

while  nitrate  formation  from  nitrite  seem 

favored  in  the  suspended  phase. 
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BIOCHEMICAL  REACTOR  ANALYSIS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Coll.  of  Engineering. 
R.  C.  Ahlert,  and  B.  Sharma. 

Available  from  the  National  Technical  Informa- 
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Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
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Descriptors:  Water  pollution  effects,  Water  pollu- 
tion sources,  "Waste  water  treatment,  Ecology, 
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Nutrients,  Nitrogen  compounds,  "Tertiary  treat- 
ment. Cycling  nutrients.  Nitrites,  "Oxidation, 
Mathematical  models. 


ENZYME    PROCESS    DESIGN    FOR 
TREATMENT, 

Louisiana  State   Univ.,   Baton  Rouge.  1 
Chemical  Engineering. 
S.  W.  Johnston. 

Available  from  the  National  Technical 
tion  Service,  Springfield,  VA  22161  as  PB 
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Descriptors:  "Ion  exchange,  "Waste  wat 
ment,  Enzymes,  Design  criteria,  Industrial 
Identifiers:  "Enzyme  process  design,  Stl 
waste  water,  "Sucrose  removal. 

Sucrose  is  often  found  in  low  concentre 

sugar  mill  waste  water.  In  natural  waterwi. 

wastes  degrade   water  quality;  bacteria  J 

prompted  by  the  sugar  removes  dissolved 

This  work  examines  one   phase  of  a  | 

process   to   remove   sucrose   from  wast 

Boric  acid  is  known  to  form  acidic  compU 

certain  compounds  containing  adjacent 

groups.  If  boric  acid  would  react  with  s 

complex  would  from  that  could  be  remove! 

exchange.  For  the  process  to  work,  sucr 

be  converted  to  glucose  and  fructose  by  I 

hydrolysis  with  invertase.  First  the  free  e 

hydrolysis  was  examined,  then  adsorpt 

were  run  on  the  following  materials:  (1)  I 

charcoal,  (2)  Amberlite  ion-exchange  r4 

120,  (3)  Amberlite  ion-exchange  resin  (IR 

tivated    alumina.    Then    the    properties: 

covalently  bound  enzyme  were  examine 

following  supports:  (1)  resorcinol  resin  I 

taraldehyde-treated    resorcinol   resin,  (1 

acid  resin,  (4)  glutaraldehyde-treated  ta 

resin  (5)  Duolite  ES-762  resin,l(6)  glutar. 

treated  Duolite  ES-762,  (7)  Amberlite  IR 

exchange  resin,  (8)  polystyrene  beads, 

(styrene-divinylbenzene)  Copolymer  be 

yeast-collagen    material.    Duolite   was  " 

further  under  simulated  industrial  conditu 

iodine-treated     invertase     was    immobi* 

Duolite  ES-762  and  also  tested.  The  iod 

ment  greatly  improved  enzyme  activity 

formance.  The  prospects  of  using  any  of 

zyme  systems  were  found  to  be  rathr  po 

proposed    industrial    process    due   to 

and/or  environmental  constraints. 
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KOTATING  BIOLOGICAL  CONTACTOR 
IIOCHEMICAL  FERROUS  IRON  OXIDA- 
1N  THE  TREATMENT  OF  COAL  MINE 

\AGE, 

.ivania  State  Univ.,  University  Park.  Dept. 
1  Engineering, 
m. 

ble  from  the  National  Technical  Informa- 
l-vice. Springfield,  VA  22161  as  PB-264  534, 
odes:  A05  in  paper  copy,  A01  in  microfiche! 
of  Science  Thesis.  November  1975.  75  p  9 
fig,  62  ref,  2  append.  OWRT  A-034-PA(i) 
1001-5038 

ptors:  'Acid  mine  water,  Coal  mines,  Coal 
<astes.  Cost  analysis,  Pilot  plants,  Kinetics, 
iial  degradation.  Oxidation,  Iron  bacteria, 
irganisms,  Industrial  wastes.  Water  pollu- 
mtrol,  'Waste  water  treatment.  Operating 

iers:  'Ferrous  iron,  'Rotating  biological 
tor,  Rotating  disc  process. 

ale  testing  of  the  rotating  biological  contac- 
the  oxidationg  of  ferrous  iron  in  acid  coal 
rainage  had  shown  the  process  to  be  de- 
le, efficient,  and  economically  comparable 
ly  chemical  methods  of  iron  oxidation.  The 
er  device  consisted  of  four  sets  of  plastic 
ffixed  to  a  centralized  shaft.  As  the  discs 
half  immersed  in  flowing  mine  water,  an 
i  iron-oxidizing  bacterial  population  of 
:ells  per  sq  cm  colonized  the  disc  surfaces 
prior  bacterial  preseeding  or  nutrient  sup- 
tation.  Concentration  dependent  first  order 
were  established  during  continuous  opera- 
m  May  1974  through  March  1975  at  several 
ic  loadings  and  disc  rotation  rates.  Hydrau- 
ings  of  2.7  and  5.4  gpd/sq  ft  (0.11  and  0.22 
ly/sq  m)  at  optimum  disc  rotation  resulted 
ransformation  of  an  average  240  mg/1  in- 
errous  iron  to  produce  effluents  of  2  and  5 
:spectively.  Performance  was  not  impaired 
perated  at  mine  water  temperatures  as  low 
i  the  process  was  shown  to  recover  rapidly 
ibjected  to  artificially  induced  toxicity  in 
fl  of  a  strong  disinfectant  solution.  The 
prepared  a  coal  mine  drainage  containing 
3  mg/1  of  ferrous  iron  for  limestone  neutri- 
i  and  subsequent  solids  precipitation  at  an 
a  operating  cost  of  4  cent  per  thousand 
1  cent  per  cum). 
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PSAN-A  SMALL  RECEPTACLE  FOR  A 
INDUSTRY:  LIMNOLOGICAL  STUDY 
YBBARPSAN  RIVER,  (IN  SWEDISH), 

uv.  (Sweden).  Limnological  Inst. 
lary  bibliographic  entry  see  Field  5C. 


UEMICAL  INVESTIGATION  OF 
IORUS  REMOVAL  IN  LAKES  BY  ALU- 
HYDROXIDE, 

in  Univ.-Madison.  Water  Chemistry  Lab. 
ary  bibliographic  entry  see  Field  5G 
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-ING  OF  SEWAGE  EFFLUENT  BY  IR- 
?«  illELD  STUDY  ON  OAHU,  FINAL 
:.SS   REPORT  FOR   AUGUST   1971   TO 

Univ.,     Honolulu.     Water     Resources 

Center. 

I  Report  No.  94,  July  1975.  151  p,  9  fig  25 
f.  5  append. 


>rs:  'Hawaii,  'Water  reuse,  'Recycling 
water  treatment,  Irrigation,  Effluents' 
ed  water,  Activated  sludge,  Municipal 
■roundwater,  Viruses,  Pesticides,  Heavy 
^simeters,  Soil  water,  Percolation,  Su- 
jrasslands,  Nitrogen,  Sewage  treatment, 
t  facilities,  Feasibility  studies. 

toxROah  BI°C  pr0cess-  °xisols.  Tropep- 


The  central  Oahu  site  is  near  the  Mililani  Sewage 
Treatment  Plant  which  utilizes  the  Rapid  Bloc  ac- 
tivated sludge  process  (secondary  treatment)  that 
achieves  a  suspended  solids  and  BOD5  removal 
rate  that  averages  90%.  The  site  was  chosen  in  part 
because  the  adjacent  Oxisol  field  soils  are  similar 
to  soils  on  which  approximately  90%  of  the  sugar- 
cane cultivated  under  irrigated  conditions  on  Oahu 
is    grown.    The    values    of    guideline    chemical 
parameters  for  the  effluent  were  below  the  max- 
imum value  for  irrigation  of  sensitive  crops  Pesti- 
cides and  heavy  metal  concentrations  were  either 
below  the  level  of  concern  or  level  of  detectability. 
Procedures  and  guidelines  were  established  for  the 
sequential  application  of  sewage  effluent,  ditch 
water,  and  combinations  thereof,  to  sugarcane  in 
30  0.04-ha  (0.1  acre)  test  plots.  Sewage  effluent  ap- 
plication for  the  first  year  of  a  2-yr  cane  crop  cycle 
increased  the  sugar  yield  by  about  6%  compared 
with  the  control  plots.  However,  when  sewage  ef- 
fluent was  applied  for  the  entire  2-yr  crop  cycle 
sugar  yield  was  reduced  by  about  6%  and  the  cane 
quality  by  about  16%  even  though  the  total  cane 
yield  increased  by  about  11%.  The  quality  parame- 
ters of  percolate  were  of  acceptable  concentration 
from  the  standpoint  of  groundwater  quality  pro- 
tection. Total  dissolved  solids  and  chloride  in  the 
percolates  met  drinking  water  standards.  Human 
enteric  viruses  present  in  the  majority  of  effluent 
samples  examined  were  absent  in  all  sugarcane 
and  grass  percolates  sampled  over  a  2-yr  period, 
thereby  suggesting  the  extremely  remote  possibili- 
ty   of    contaminating    deep    underground    water 
sources.  There  was  no  apparent  evidence  of  sig- 
nificant surface  clogging  of  the   soil  or  of  soil 
chemical   properties    impairment   resulting   from 
sewage  effluent  irrigation  during  the  first  full  2-yr 
cane   crop   cycle.    Bermudagrass,   with   periodic 
cutting  and  harvesting,  proved  to  be  an  excellent 
utilizer  of  effluent  applied  nitrogen,  thus,  excelled 
sugarcane   from   the   standpoint  of  groundwater 
protection.  However,  fallow  or  bare  soil  appears 
incapable    of    removing    significant   amounts    of 
nitrogen  from  the  applied  effluent.  (See  also  W75- 
06361) 
W77-05372 


CHARACTERIZATION  OF  SANITARY  LAND- 
FILL  LEACHATES, 

Norsk  Institutt  for  Vannforskning,  Blindern. 
For  primary  bibliographic  entry  see  Field  5B 
W77-05432 


BODS  DECREASED  TO  LESS  THAN  10 
MG/LITER  WITH  CARBON  ADSORPTION 
SYSTEM, 

Uniroyal  Ltd.,  Elmira  (Ontario).  Uniroyal  Chemi- 
cal Div. 
K.  Bradley. 

Chemical  Processing,  Vol.  40,  No.  1,  p  30-31 
January,  1977.  2  tab. 

Descriptors:  'Waste  water  treatment,  'Chemical 
wastes,  'Industrial  wastes,  'Activated  carbon. 
Biochemical  oxygen  demand,  Chemical  oxygen 
demand,  Carbon,  Color,  Phenols,  Waste  treat- 
ment, 'Canada. 

A  carbon  adsorption  system  was  devised  to  up- 
grade aqueous  wastes  from  Uniroyal's  organic 
chemicals  plant  in  Elmira,  Ontario.  Laboratory 
and  pilot  plant  testing  indicated  that  a  granular  ac- 
tivated carbon  system  could  reduce  color,  COD, 
BOD,  and  TOC  to  a  point  so  that  the  water  pollu- 
tion control  plant  could  produce  a  satisfactory  ef- 
fluent. A  pulsed  carbon  bed  was  used  to  force 
spent  carbon  to  a  rotary  kilh  for  reactivation.  This 
allowed  larger  suspended  solids  loadings  without 
requiring  carbon  backwashing.  Adsorber  head 
pressure  was  used  to  move  spent  carbon  to  the  kiln 
reactivator  feed  hopper  and  a  microstrainer 
screened  waste  water  from  an  aerated  lagoon  be- 
fore entrance  into  the  adsorber.  This  process  pro- 
vided a  10%  cost  reduction  over  similar  systems 
using  the  usual  equipment  and  entailed  minimal 
startup    problems.    BOD5    concentrations    were 


reduced  from  28  mg/liter  to  7  mg/liter,  COD  fell 
from  168  to  80  mg/liter,  and  there  were  extreme 
reductions   in   color  and   phenolic   pollutants   in 
laboratory  simulation  tests.  (Collins-FIRL) 
W77-05496 


PURIFICATION  OF  RESIN-FORMING  EF- 
FLUENT WATERS  FOR  BAKELITE  MANU- 
FACTURE-INVOLVES CONDENSATION  TO 
USEFUL  GLUE  RESIN  WITH  AMMONIA  THEN 
SODIUM  HYDROXIDE, 
A.  M.  Yuferov. 

Soviet  Patent  SU-504-708.  Issued  April  21,  1976. 
Soviet  Inventions  Illustrated,  Vol.  X  No  46  p 
D3,  December,  1976. 

Descriptors:  'Patents,  'Chemical  wastes,  'Resins, 
'Waste  water  treatment,  Waste  treatment,  Indus- 
trial wastes,  Water  purification,  Ammonia,  Sodi- 
um compounds,  Chemical  wastes. 
Identifiers:  Sodium  hydroxide,  Resinification. 

A  patent  was  issued  for  a  process  to  purify  resin- 
forming  effluent  waters  in  bakelite  manufacturing 
After  raising  the  pH  to  7.5-8.5  with  NH40H,  these 
waters,  containing  phenols  and  CH20,  were  pu- 
rified by  boiling  for  one-half  hour  after  resinifica- 
tion occurred.  Condensation  was  completed  by 
heating  after  the  addition  of  NaOH.  The  resultant 
resin  was  found  suitable  for  glueing  wood  at  110- 
125C.  An  example  using  effluent  water  from 
novolak  18  manufacturing  produced  residual  for- 
maldehyde at  0.5  g/liter  when  the  pH  was  brought 
to  8.5  with  NH40H;  after  refluxing  35  min  NaOH 
was  added,  and  the  mixture  was  kept  at  70  C.  With 
evaporation  at  100  mm/50  C,  a  product  containing 
40%  resin  was  obtained  and  used  to  make  birch 
plywood.  (Collins-FIRL) 
W77-05497 


DECOMPOSITION  OF  SURFACE  ACTIVE  SUB- 
STANCES BY  MEANS  OF  ACTIVATED 
SLUDGE  METHOD  (ROZKLAD  WYBRANYCH 
NIEJONOWYCH  SUBSTANCJI 

POWIERZCHNIOWO     CZYNNYCH     METODA 
OSADU  CZYNNEGO), 
E.  Rzechowska. 

Gaz,  Woda  I  Technika  Sanitarna,  Vol.  50    No 
10/1 1 ,  p  304-307,  330,  1976.  4  tab,  32  ref. 

Descriptors:  'Chemical  wastes,  'Decomposition, 
'Biodegradation,  'Surfactants,  'Textiles,  Sewage 
treatment,  Waste  treatment,  Industrial  wastes, 
Municipal  wastes.  Treatment,  'Waste  water  treat- 
ment, 'Activated  sludge. 
Identifiers:  Polyester  fibers. 

Results  of  studies  were  presented  on  biodegrada- 
tion of  surface  active  substances  (SPC)  by  use  of 
activated  sludge.  These  studies  were  concerned 
with  those  substances  used  in  polyester  fiber 
production.  Tests  were  conducted  with  synthetic 
mixtures  similar  to  municipal  waste  composition 
and  studies  of  SPC  decomposition  in  industrial 
wastes  were  presented.  Parameters  were  given  for 
optimal  purification  of  sewage  containing  SPC 
(Collins-FIRL) 
W77-05498 


PURIFYING     WASTE     LIQUOR-FROM,     EG 
SODIUM    CARBONATE    PRODUCTION      AM- 
MONIA  REGENERATION,   BRINE   PURIFICA- 
TION, ETC. 

French  Patent  FR  2295-931.  Issued  August  27, 
1976.  Derwent  French  Patents  Abstracts,  Vol  X 
No.  45,  p  D5,  December,  1976. 

Descriptors:       'Patents,       'Waste       treatment, 
'Chemical  wastes,  'Waste  water  treatment,  Car- 
bonates,   Ammonia.    Brines,    Separation,   Treat- 
ment, Industrial  wastes. 
Identifiers:  Sodium  carbonate. 

A  patent  was  issued  for  a  process  to  purify  aque- 
ous wastes  resulting  from  sodium  carbonate  manu- 
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facture.  These  consist  of  aqueous  solutions  from 
ammonia  regeneration  and  brine  purification,  as 
well  as  aqueous  suspensions  from  the  calcination 
of  limestone.  The  residual  products  are  mixed  and 
concentrated  to  a  concentration  of  8-12  weight 
percent  solids.  A  flocculating  agent  is  added  and 
the  deposited  solids  are  separated  in  two  or  more 
operations,  preferably  with  a  centrifuge  or  disc 
filter,  at  70-90  C.  A  liquid  free  of  chloride  ions  is 
added  to  the  separated  solids  between  separations 
and  the  liquid  from  the  last  separation  is  mixed 
with  the  mixture  of  residual  products  from  the  first 
step.  Solid  products  with  low  water  content  are  the 
results  of  this  process  and  can  be  used  in  fertilizer 
or  cement  production.  (Collins-FIRL) 
W77-05499 


DAIRY  EFFLUENT  ELECTROFLOTATION  PU- 
RIFIER-HAVING ELECTRODE  UNITS  IN  AL- 
TERNATIVE ROWS  WITH  GAP  CONTROL, 

E.  K.  Adutskevich,  V.  S.  Krutko,  and  V.  A. 

Petrovich. 

Soviet  Patent  SU-494-180.  Issued  March  3,  1976. 

Soviet  Inventions  Illustrated,  Vol.  X,  No.  44,  p 

D2,  December,  1976.  1  fig. 

Descriptors:  *Patents,  *Waste  water  treatment, 
♦Dairy  industry,  Flotation,  Effluents,  Equipment, 
Sedimentation,  Liquid  wastes,  Electrodes,  Waste 
treatment,  Farm  wastes. 

A  patent  was  issued  for  a  unit  to  purify  dairy  ef- 
fluents by  electroflotation.  Electrodes  are  con- 
structed with  grooves  and  screws  that  control  the 
gap  between  the  anode  and  cathode  and  are  joined 
by  separable  connectors.  These  electrodes  are 
housed  in  the  equipment  along  with  troughs  which 
admit  and  withdraw  the  liquid  effluents.  Added  in- 
sulating housings  control  the  loss  of  electrical  cur- 
rent and  reduce  its  destructive  effects  on  the 
equipment.  Surface  scrapers  continuously  remove 
foamed  fat  which  rises  to  the  surface  by  means  of 
hydrogen  and  oxygen  bubbles  produced  by  elec- 
trolysis. (Collins-FIRL) 
W77-05500 


THE  DEPURATION  OF  WASTE  WATERS 
FROM  FOOD-PRESERVING  FACTORIES.  IN- 
FLUENCE OF  SODIUM  CHLORIDE  CONCEN- 
TRATION ON  THE  DEPURATION  YIELD  OF 
AN  EXTENDED-AERATION  ACTIVATED- 
SLUDGE  PLANT  (SULLA  DEPURAZIONE 
DEGLI  SCARICHI  IDRICI  DELLE  INDUSTRIE 
CONSERVIERE.  INFLUENZA  DELLA  CON- 
CENTRAZIONE  DEL  CLORURO  SODICO  SUL 
RENDIMENTO  DI  DEPURAZIONE  IN  UN  IMPI- 
ANTO  BIOLOGICO  FUNZIONATE  AD 
AERAZIONE  PROLUNGATA), 
C.  Leoni,  F.  Grischott,  and  G.  Bellucci. 
Industria  Conserve,  Vol.  51,  No.  3,p  167,  175-182, 
July-September,  1976.  4  fig,  3  tab,  6  ref . 

Descriptors:  *Waste  water  treatment,  'Industrial 
wastes,  *Food  processing  industry,  'Sodium 
chloride,  Waste  treatment,  Fish  handling  facilities. 
Aeration,  Microorganisms,  Industrial  wastes. 

Studies  were  made  concerning  microbial  cultures 
responsible  for  aerobic  decomposition  of  waste 
waters  containing  sodium  chloride  from  fish- 
preserving  plants.  A  laboratory  pilot  plant  study 
indicated  that  gradual  variations  of  salt  concentra- 
tions did  not  reduce  depuration  yield  and  that 
microbial  cultures  seemed  completely  adapted.  It 
was  suggested  that  the  natural  buffer  effect  occur- 
ring in  extended-aeration  plants  be  taken  into  ac- 
count. Maximum  sodium  chloride  concentrations 
used  were  100  grams/liter.  (Collins-FIRL) 
W77-05501 

ENVIRONMENTAL  MANAGEMENT  '76.  AN 
OVERVIEW  OF  FEDERAL  AND  PROVINCIAL 
ACTIVITIES  -  ENVIRONMENT  CANADA,  THE 
BIG  CLEAN-UP  GOES  ON, 

For  primary  bibliographic  entry  see  Field  5G. 
W77-05502 


NEW  PRE-TREATMENT  METHOD  WITHOUT 
CHEMICAL  REAGENTS  FOR  ORGANIC 
WASTES  OF  WINE  DISTILLERIES  (NOUVEAU 
PROCEDE  DE  PRE-TRAITEMENT  REJETS  DES 
D'ORIGINE  ORGANIQUE  DESTINE  AUX 
DISTILLERIES  OU  AUTRES  SANS  APPORT 
D'ADJUVANTS), 
P.  Duval. 

Industries  Alimentaires  et  Agricoles,  Vol.  93,  p 
1351-1354,  November,  1976.  3  fig,  1  tab. 

Descriptors:  'Biochemical  oxygen  demand, 
♦Chemical  oxygen  demand,  'Chemical  wastes, 
♦Food  processing  wastes,  Flocculation,  Sludge 
treatment.  Separation  techniques,  'Waste  water 
treatment,  Pre-treatment(Water). 
Identifiers:  *Pre-treatment(Waste  water). 

Amongst  agricultural-alimentary  industries,  wine 
distilleries  are  known  to  cause  high  degrees  of  pol- 
lution. This  is  because  their  waste  waters  are 
loaded  with  greater  amounts  of  COD  and  BOD 
than  other  industrial  effluents.  Processes  currently 
employed  to  reduce  this  pollution  require 
neutralization  followed  by  coagulation,  addition  of 
chemical  compounds,  flotation,  and  pH  adjust- 
ment. Such  treatment  involves  high  costs  in  chemi- 
cal products.  The  new  process  described  has 
several  advantages:  it  allows  flocculation  of  spent- 
mashes,  does  not  require  pH  adjustment,  and  al- 
lows the  separation  of  flocculated  sludges  which 
are  not  chemically  contaminated.  These  sludges 
can  then  be  used  for  cattle  feed.  (Kutcher-FIRL) 
W77-05503 


AN  APPROACH  TO  EFFLUENT  TREATMENT 
IN  THE  FOOD  INDUSTRY, 

D.  G.  Holladay. 

Process  Biochemistry,  Vol.  11,  No.  10,  p  14-16, 

December,  1976.  2  fig,  7  ref. 

Descriptors:  'Food  processing  industry,  'Waste 
water  treatment,  'Biological  treatment,  Recycling, 
Waste  disposal,  Sludge  treatment,  Dairy  industry, 
Industrial  wastes. 

Details  of  four  biological  treatment  plants  for  ef- 
fluents from  the  food  industry,  installed  by  Degre- 
mont  Laing  Limited,  England,  are  described.  Food 
industry  treatment  plants  must  consider  the  fol- 
lowing: variations  in  production  periods,  seasonal 
fluctuations  of  consumer  demand,  and  factory 
flow  and  pollution  load  variations.  Special  atten- 
tion is  given  to  product  recovery  which  results  in 
separation  of  yeast,  serum,  and  pulp  in  specific  in- 
dustries. The  rate  of  water  consumption  is  also 
stressed.  Biological  filtration  using  high  rate 
plastic  media  such  as  cloisonyl  and  flocor  is  espe- 
cially effective  in  the  canning  industry  and  for 
treating  dairy  wastes.  Sludge  treatment  design  is 
emphasized  by  Degremont  because  of  the 
putrescible  nature  of  food  industry  sludges.  Ef- 
fluent characteristics  and  treatment  facilities  are 
described  for  a  dehydrated  mashed  potato  treat- 
ment works,  a  brewery,  malt  houses,  and  an  ice 
cream  and  frozen  food  manufacturer.  (Kutcher- 
FIRL) 
W77-05504 


AUTOMATIC  WASTE  WATER  PURIFICATION 
CONTROL-WITH  CYANIDE  SENSORS  AT 
INLET  AND  OUTLET  REGULATING  CHEMI- 
CALS. ADDITIONS  TO  IMPROVE  CYANIDE 
REMOVAL, 

N.  Ya  Karpunin,  N.  B.  Manusova,  and  D.  N. 
Smirnov. 

Soviet  Patent  SU-489-719.  Issued  April  20,  1976. 
Soviet  Inventions  Illustrated,  Vol.  X,  No.  44, 
December,  1976.  1  fig. 

Descriptors:   'Patents,   'Waste  water  treatment, 
Equipment,  Metals,  'Automatic  control,  Industri- 
al wastes,  Toxicity,  Monitoring,  Environmental 
control,  Chemical  treatment. 
Identifiers:  'Cyanide  removal. 


A  patent  was  issued  for  an  automa' 
purification    control    which    could    be   u» 
removing  cyanides  from  metal  plating  plai 
fluents    Two  sensors  are  linked  to 
mechanism  for  improved  etoxication  of  eti 
A  correction  unit  is  provided  for  the  cyanJ 
centrations  in  the  effluents.  A  signal  froml 
fluent   feeding   reaches   the   correction  ut 
forms  a  pulse  at  the  speed  that  tin. 
of  the  input  changes.  This  signal  reache*  t| 
troller  which  acts  on  the  control  feeding  i 
agent  to  the  bath.  A  second  signal  is  fed  fi 
exit  point  sensors.  Membrane  electrodes,  u 
to  the  cyanide  ions,  are  used  to  measure  t 
centration  and  maintain  continuous  proce 
trol.  (Collins-FIRL) 
W77-05505 


AIDING  OF  SUSPENDED  SOLIDS  REN 
BY  POLYELECTROLYTES  (ZASTOSO 
POLIELEKTROLITOW  DO  STRACANI 
WIESIN  W  WODACH  DOLOWYCHj, 

A.  Dziubek,  A.  L.  Kowal,  J.  Mackiewicz.a. 

Swiderska-Broz. 

In:  Metody  Fizykochemiczne  Oczyszczani 

Sciekow    (Referaty     Z     Konferencii    Na 

Technicznej),    May   6-7,    1976,    Lublin, 

Marie  Curie-Sklodowska  University,  Lubl 

l,p  24-31.  4  fig,  5  ref. 

Descriptors:      'Flocculation,      'Zeta     p< 
'Waste     water     treatment,     Suspended 
'Polyelectrolytes,   Mine   water.   Water  t 
ture,  Hydrolysis,  Coagulation,  'Lime. 
Identifiers:  'Alum. 

Suspended  solids  removal  from  mine  wj 
studied.  Polyelectrolytes  (0.1  to  10  ppm)w. 
to  treat  mine  water  containing  120  to  6300 
suspended  solids.  Removal  was  most  e 
with  cationic  polyelectrolytes  Calgon  M- 
Rokrysol  WF-5.  These  were  not  affected 
water  temperatures.  They  produced  su 
matter  flocculation  with  lower  electi 
potential  values  than  the  hydrolizing  coa 
iron  and  alum.  Suspended  solids  were  ef 
removed  by  lime  coagulation  at  pH  9.0  an< 
(Collins-FIRL) 
W77-05506 


DETERMINATION     OF     HARMFUL 
METALS     IN      PLATING      WASTE     V 
(MEKKI    HAISUI    CHU    NO    YUGAISI 
ZOKU  NO  TEIRYO), 

Tokyo    Metropolitan    Research    Lab.   o! 

Health  (Japan). 

For  primary  bibliographic  entry  see  Field . 

W77-05507 

INDUSTRY  AND  THE  ENVIRONMENT, 

For  primary  bibliographic  entry  see  Field 
W77-05508 


ELECTROLYTIC  PURIFICATION  OF 
TRIAL  EFFLUENTS-FOR  REMOV/ 
HEAVY  METALS,  OIL,  ETC., 

M.  Itiki,  and  M.  Ishii. 
Soviet  Patent  SU-497-759.  Issued  April 
Soviet  Inventions  Illustrated,  Vol.  X,  b 
D5,  December,  1976.  1  fig. 

Descriptors:  'Patents,  'Waste  water  ti 
•Electrolytes,  'Heavy  metals,  'Oil  indi 
dustrial  wastes,  Effluents,  Flocculatior 
ment,  Hydrogen. 

A  patent  was  issued  for  a  device  to  treat 
wastes  by  electrolytic  purification.  The  f 
especially  useful  in  the  oil  indusl 
mechanism  contains  a  solution  inlet  at  t 
one  end  wall  and  an  outlet  at  the  bottom  ( 
posite  end  wall,  underneath  a  foam-rem 
tachment.  Anodes  are  plates  or  rods  of  a 
aluminum  alloys  or  iron.  Cathodes  are  cc 
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>rated  plates  of  copper,  iron,  nickel,  or 
i  steel.  The  cell  bottom  can  serve  as  the 

Dividing  screens  of  non-electrically  con- 
materials  are  placed  vertically  between  the 

The  effluent  enters  the  cell;  undesired 
s,  the  flocculating  medium,  and  oxides 

anodes  all  float  to  the  surface  and  form  a 
hich   is   removed   into   a  container.   The 
iquid  is  expelled.  (Collins-FIRL) 
09 


1INATION         OF         PHENOLS         AT 
AL  LEVELS  BY  ULTRAVIOLET  ELEC- 
SPECTRA  (DETERMINAREA 

LOR  DIN  APELE  REZIDUALE  CU  AJU- 
SPECTRELOR  ELECTRONICE  IN  UL- 
LET), 

ary  bibliographic'r-ntry  see  Field  5A 
10 


IENT  OF  EFFLUENT  BY  FLOTATION 

SES, 

Chemical      Industries      Ltd.,      Hyde 
).  Pollution  Control  Systems. 
oOttrell. 

and  Water  Treatment  Journal,  Vol.  16, 
563-567,  November,  1976.  2  fig. 

irs:  'Waste  water  treatment, 
on,  'Flotation,  'Coagulation,  Waste 
:,  Anions,  Polyelectrolytes,  Chemical 
.  Aerobic  conditions,  Treatment  facili- 

ispects  of  waste  effluent  treatment  by 
processes  in  England  and  Sweden  were 
.  This  process  is  especially  useful  in  the 
i  industry  for  removal  of  oils  from  waste 
ffective  flotation  requires  a  density  dif- 
etween  two  phases  so  that  the  necessary 
i  occurs  readily,  and  a  great  number  of 
d  bubbles  are  necessary  to  carry  solids 

the  liquid  surface.  Flotation  processes 
were  air  flotation,  dissolved  air  flotation, 
iim  flotation.  Chemical  coagulants  and 
s  are  used  to  speed  solids  separation 
uents.  A  new  process  (microflotation) 
nted  and  two  industrial  applications  for 
lescribed.   Electroflotation   is   similarly 

The  various  flotation  processes  have 
:ost  situations  mainly  due  to  the  systems 
>duce  the  gas  necessary  for  flotation, 
tation,  for  effluent  flows  below  20  cu 
the  lowest  capital  costs  but  power  costs 

than  for  other  processes.  Above  this 
.microflotation  costs  decrease  proeres- 
'lhns-FIRL) 
I 


IAL  WATER  AND  AIR   POLLUTION 

"ty   Engineer's   Dept.    (South    Africa) 

>ervicesDiv. 

son. 

icated  Engineer,  Vol.  49,  No.  9   p  152- 

nber,  1976.  9  fig,  l  tab,  8  ref. 

^'Pollution  abatement,  'Waste  water 
'Environmental  control,  'Industrial 
J>1  wastes,  Oil  industry,  Municipal 
reatrnent  facilities,  Water  pollution 
ir  pollution,  Legislation,  Africa 
Durban(South  Africa). 

>.  related  environmental  controls,  and 
treatment  of  industrial  wastes  in  Dur- 
Africa,  were  considered.  Municipali- 
•ne  greatest  responsibility  for  waste 
id  industries  must  take  care  to  release 
w  treatment  which  do  not  harm  bac- 
processes,  sewers,  treatment  plants  or 
>iant  personnel.Municipalities  operate 
-rage  By-Laws  which  enumerate  tem- 
H  and  chemical  content  requirements 
»i  effluents  which  will  be  treated  at  mu- 


nicipal treatment  facilities.  A  sand,  oil,  and  grease 
trap  was  described  for  treatment  of  oil  industry  ef- 
fluents, as  well  as  a  flocculation  procedure  for 
removing  suspended  solids.  Included  in  this 
discussion  were  the  oxidation  ditch  and  a  dis- 
solved air  flotation  unit.  Smoke  control  laws  to 
reduce  air  pollution  were  included,  such  as  the 
Municipal  Smoke  Control  Regulations,  the  At- 
mospheric Pollution  Prevention  Act  (Number  45 
?u  lv6D-  a?.d  l,he  offensive  Trade  Regulations  of 
the  Public  Health  Act.  Major  sources  of  air  pollu- 
tion were  smoke  and  grit  of  industrial  boilers  and 
furnaces.  These  acts  provide  for  prior  approval  of 
boilers,  furnaces,  and  incinerators  of  oil  refine- 
ries, chemical  industries,  offal  works  and  the  like 
It  was  found  that  incinerators  should  meet 
minimum  requirements  for  a  main  and  after- 
burner to  guarantee  complete  drying  and  incinera- 
tion, and  for  a  simple  grit  collector.  Dust  control 
was  also  important,  and  a  cyclone-type  collector 
was  suggested.  (Collins-FIRL) 
W77-05512 


REMOVAL  OF  ORGANIC  IMPURITIES  FROM 
INDUSTRIAL  WASTE  WATER  -  BY  ADSORP- 
TION WITH  ORGANO  SILICON.  COMPOUND 
MODIFIED  WITH  ALKALINE  SOLUTION  OF 
SHUNGITE, 

A.  E.  Gorshtein,  N.  Yu  Baron,  and  A.  S  Pekki 
Soviet  Patent  SU  508-488.  Issued  May  21,  1976 
Soviet  Inventions  Illustrated,  Vol.  X    No    50    n 
D6-D7,  January,  1977. 

Descriptors:     'Organic    compounds,     'Industrial 
wastes,   'Chemical  wastes,   'Waste  water  treat- 
ment. Adsorption,  'Patents,  Phenols. 
Identifiers:  Oleic  acid,  Shungite. 

A  patent  has  been  issued  for  the  treatment  of 
waste  waters  from  chemical  and  metallurgical 
plants  which  contain  high  levels  of  organic  impuri- 
ties. This  treatment  scheme  is  based  on  the  adsorp- 
tion of  organics  with  an  organo  silicon  compound 
modified  with  an  alkaline  solution  of  shungite 
This  patented  substance  is  based  on  aluminosil- 
lcate  and  consists  of  a  slightly  impregnated  carbon 
with  a  semi-ordered  structure  to  give  good  extrac- 
tion of  mineral  and  organic  impurities  from 
wastes.  Effluent  purification  is  significantly  better 
than  with  traditional  adsorbent  methods;  oleic  acid 
was  removed  up  to  94.5%  as  compared  to  89.5% 
and  phenols  were  adsorbed  up  to  65.4%  as  com- 
pared to  56.6%.  In  one  example  provided,  such  or- 
ganics-containing  effluents  were  passed  through 
an  adsorber  by  gravity  flow.  The  adsorber  had  dis- 
tributive grids  packed  with  5  to  10  mm  shungite 
chips  modified  with  alkali.  Calculations  indicated 
the  high  degree  of  purification  that  resulted 
(Kramer-FIRL) 
W77-05513 


SAND  BED  FILTER  WITH  AUTOMATIC 
SLUDGE  DISCHARGE-AS  SLUDGE  SUMP 
PRESSURE  RISES,  USES  COMPRESSED  AIR 
TO  COMB  BED, 

D.  Parnaby. 

Belgian  Patent  BE-843-668.  Issued  November  3 
1976.  Derwent  Belgian  Patents  Abstracts,  Vol  X 
No.  47,  pDl,  January,  1977. 

Descriptors:  'Patents,  'Filtration,  'Waste  water 
treatment,  Pulp  and  paper  industry,  'Filters, 
Equipment,  Industrial  wastes,  Air,  Automatic 
control,  Sludge,  Treatment,  Effluents,  'Pulp 
wastes. 

A  patent  was  issued  for  a  sand  bed  filter  and  for  a 
process  to  filter  effluents.  Effluents  are  fed  to  the 
center  of  a  filter  vessel  which  allows  filtrate  to  rise 
through  the  filter  bed  as  sludge  settles  to  a  sump 
below.  A  pressure-sensitive  device  in  the  sump  ac- 
tivates a  pneumatically  operated  discharge  valve 
to  remove  the  sludge.  The  device  also  includes 
compressed  air  jets  which  clean  the  sand  bed  filter 
by  pneumatic  forward  flushing.  The  filter  is  ad- 
justable for  backflusing  with  filtrate  and/or  sludge 
discharge.  (Collins-FIRL) 


WATER    AND    EFFLUENT: 


Vol.    17,   No. 


W77-05514 


TREATMENT   OF 
AIR  FLOTATION. 

Australian   Chemical  Engineering 
8/9,  p  13,  August/September,  1976. 

Descriptors:  'Waste  water  treatment,  Pulp  and 
paper  industry,  'Flotation,  Waste  treatment 
Biochemical  oxygen  demand,  Environmental  con- 
trol, Equipment,  Industrial  wastes,  Treatment 
Sewage  treatment,  'Pulp  wastes. 

A  dissolved  air  flotation  process  known  as 
aeroflotation  has  been  developed.  This  process 
has  been  applied  in  papermills  to  eliminate  fibers. 
Micro-bubble  action  is  used  to  draw  away  impuri- 
ties and  eliminate  them.  Flocculant  consumption  is 
usually  low  and  the  sludge  is  significantly  concen- 
trated. Aeroflotation  gives  an  85%  efficiency.  Ad- 
vantages of  this  system  include  clog  resistance,  re- 
sistance to  toxic  materials,  low  consumption,  com- 
pactness, immediate  starting,  automatic  installa- 
tion, and  no  supervision  requirement.  (Collins- 
FIRL) 
W77-05515 


REMOVING  POLYVINYL  ALCOHOL  FROM 
WASTE  WATER  WITH  BORIC  ACID  OR 
BORAX-WITH  REUSE  OF  WATER  IN  TEXTILE 
SIZING,  AND  REUSE  OF  POLYMER  BORATE 
COMPOUND  IN  TEXTILE  SIZING,  ADHE- 
SIVES,  AND  TREATING  PAPER  FIBRES. 
Belgian  Patent  BE-842-227.  Issued  September  16, 
1976.  Derwent  Belgian  Patents  Abstracts,  Vol  X 
No.  42,  p  D3,  November,  1976. 

Descriptors:  'Patents,  'Waste  water  treatment, 
Pulp  and  paper  industry,  Separation,  Alcohols,  In- 
dustrial wastes,  Water  reuse,  Treatment,  Inor- 
ganic compounds,  Effluents,  'Pulp  wastes, 
Polymers. 

A  patent  was  issued  for  a  process  for  the  removal 
of  polyvinyl  alcohol  from  waste  water  by  treat- 
ment with  boric  acid  or  borax.  Treatment  is  carried 
out  at  pH  8  to  10  in  the  presence  of  an  inorganic 
salt.  The  polyvinyl  alcohol  is  separated  as  a  com- 
pound with  boric  acid.  This  compound  is  pure  and 
colorless.  The  polymer  borate  compound  can  be 
reused  for  such  purposes  as  the  treatment  of  paper 
fibers.  (Collins-FIRL) 
W77-05516 


ON  THE  DETERMINATION  OF  COD  BOD 
AND  TOC  IN  THE  FILTRATE  OF  SUSPEN- 
SIONS FROM  PULP,  PAPER,  AND  WASTE 
PAPER  (UBER  DIE  BESTIMMUNG  VON  CSB 
BSB  UND  TOC  AM  FILTRAT  VON  SUSPEN- 
SIONEN  AUS  HALBSTOFF,  PAPIER  UND  ALT- 
PAPIER), 

For  primary  bibliographic  entry  see  Field  5A 
W77-05517 


TREATMENT  OF  SPENT  BISULFITE  LIQUOR 
BY  THE  TECHNIQUE  OF  ION-EXCLUSION, 

Quebec  Univ.,  Trois-Rivieres. 

J-M.  Perret,  J.  J.  Garceau,  G.  Pineault,  and  S-N 

Lo. 

Pulp  and  Paper  Canada,  Vol.  77,  No.  11,  p  107-109 

November,  1976.  4  fig,  6  ref. 

Descriptors:      'Waste     water     treatment,      *Ion 
exchange,  Separation,  Industrial  wastes,  Environ- 
mental control,   Pulp  and  paper  industry,   'Pulp 
wastes,  Carbohydrates,  Analysis. 
Identifiers:  'Ion  exdusion(Treatment). 

Ion-exclusion  was  investigated  in  a  search  for  a 
suitable  and  economical  treatment  for  removing 
lignosulfonates  and  carbohydrates  from  waste  ef- 
fluents of  small  bisulfate  mills.  In  theory,  passing 
this  waste  water  through  a  bed  of  cationic  resin 
with  distilled  water  as  the  eluant,  should  cause 
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lignosulfonates  to  be  eluted  first  and  car- 
bohydrates to  appear  in  the  effluent  after  lignosul- 
fonates pass  out  of  the  column.  Analytical 
techniques  and  experimental  data  were  presented. 
Results  indicated  that  lignosulfonates  and  car- 
bohydrates were  separated  to  some  extent  by  ion- 
exclusion  with  Dowex  50W-Na(  +  ).  With  this 
resin,  separation  increased  with  porosity  in  the 
high  yield  liquor.  Separation  efficiency,  with  high 
yield  liquors,  decreased  at  high  liquor  loadings  and 
was  practically  independent  of  elution  rates  in  the 
study.  No  definite  conclusion  could  be  drawn  con- 
cerning the  practicality  of  ion-exclusion  for 
removal  of  the  test  substances  from  bisulfite 
liquors.  More  investigations  with  other  resins  were 
recommended.  (Collins-FIRL) 
W77-05518 


PURIFICATION    OF    WASTE    WATER    FROM 

PULP   AND    PAPER   PLANTS   BY    RADIATION 

POLYMERIZATION.  II.  PURIFICATION  WITH 

VINYL    ACETATE    (OCHISTKA    STOCHNYKH 

VOD     PREDPRIYATIY     TSELLYULOZNO-BU- 

MAZHNOY   PROMYSHLENNOSTI   METODOM 

RADIATSIONNOY         POLIMERIZATSII.         II. 

OCHISTKA       S       PRIMENENIEM       VINILAT- 

SETATA), 

O.  A.  Gerasimovich,  L.  A.  Kiseleva,  A.  M. 

Kovalevskaya,  E.  P.  Petryaev,  and  O.  B. 

Stebunov. 

Vestsi   Akademii   Navuk   BSSR,    Seriya   Fizika- 

Energetychnykh  Navuk,  No.  4,  p  40-43,  1976.  4 

fig,  1  tab,  5  ref. 

Descriptors:  Pulp  and  paper  industry,  "Industrial 

wastes,       "Irradiation,       "Sulfates,       Chemical 

precipitation.    Color,    Polymers,    "Waste    water 

treatment,  "Pulp  wastes. 

Identifiers:  "Cesium,  "Vinylacetate, 

"Polymerization. 

Radiation  treatment  has  been  employed  for  purifi- 
cation of  effluents  and  solutions  of  black  lye  in  the 
manufacture  of  sulfate  cellulose.  In  one  experi- 
ment, 0.2%  to  3.0%  vinylacetate  was  added  to  the 
waste  water;  the  mixture  was  then  irradiated  with 
rays  of  Cesium  137.  Polymerization  of  the 
vinylacetate  occurred  in  the  range  between  0.08 
and  0.30  Mrad.  This  reaction  caused  precipitation, 
lowering  the  amount  of  lignin  to  50%  and  reducing 
the  color  of  the  purified  effluent  by  90%.  The 
quality  of  the  precipitates  with  the  use  of 
vinylacetate  and  methylmethacrilate  was  im- 
proved in  a  ratio  of  1 .0: 1 .5.  (Kramer-FIRL) 
W77-05519 


NEW  ION  EXCHANGE  SYSTEMS  FOR  THE 
BEET  SUGAR  INDUSTRY.  PART  HI. 
PROCESSING  OF  ION  EXCHANGE  WASTE, 

Amalgamated  Sugar  Co.,  Ogden,  Utah. 
D  Costesso,  A.  Gupta,  and  K.  W.  R.  Schoenrock. 
La  Sucrerie  Beige,  Vol.  95,  No.   11,  p  371-376, 
November,  1 976.  4  fig,  2  tab. 

Descriptors:  "Waste  water  treatment,  "Food 
processing  industries,  "Sugar  beets,  "Iron 
exchange.  Carbonates,  Organic  matter.  Crystal- 
lization, Separation  techniques.  Industrial  wastes. 
Identifiers:  Catex  regeneration,  Decolorizer 
stripping. 

A  waste  handling  method  is  detailed  for  the  beet 
sugar  industry.  The  waste  is  from  an  ion  exchange 
system  involving  catex  regeneration  with  ammoni- 
um carbonate,  decolorizer  stripping  with  sodium 
chloride,  and  regeneration  with  a  solution  of  bicar- 
bonates  of  sodium,  potassium  and  ammonium. 
Waste  products  are  mostly  fractionated  into  or- 
ganic impurities  and  inorganic  salts  through  con- 
centration and  crystallization.  More  than  90%  of 
the  beet  juice  cation  is  recoverable  in  carbonate 
forms.  The  salt  cycle  provides  nearly  all  condi- 
tions to  allow  sodium  chloride  to  function  as  a  sof- 
tener and  decolorizer.  Calcination  after  crystal- 
lization improves  the  quality  of  the  product.  About 
50%  of  the  final  waste  is  organic  matter,  represent- 


ing less  than  0.5%  beets  It  is  also  in  concentrated 
form  and  possibly  suitable  as  a  supplement  to  be 
dried  on  beet  pulp.  Pilot  studies  show  that  the 
waste  handling  process  can  be  economically  self- 
supporting.  (Collins-FIRL) 
W77-05520 


APPLICATION  OF  ION  EXCHANGE  RESINS  IN 
THE  PURIFICATION  OF  PLATING  SEWAtih 
3  TRANSFORMATION  OF  ION  EXCHANGE 
RESINS  DURING  THEIR  EXPLOITATION 
(PRIMENENIE  IONOOBMENNYKH  SMOL 
DLYA  OCHISTKI  STOCHNYKH  VOD  GAL' 
VANICHESKIKH  TSEKHOV.  3.  IZMENENIE 
SVOISTV  IONITOV  V  KHODE  EKSPLUATAT- 
SH), 

E.  Butkute,  R.  Daubaras,  and  H.  Laumcnskas. 
Trudy  Akademii  Nauk  Lilovskoi  SSR,  Seriya  B, 
Vol.  3,  No.  94,  p  79-85,  1976.  1  fig,  2  tab,  6  ref. 

Descriptors:  "Waste  water  treatment,  "Metals, 
"Anionic  exchange,  "Resins,  Sewage  treatment. 
Absorption,  Waste  treatment,  Environmental  con- 
trol. Effluents,  "Ion  exchange.  Industrial  wastes. 
Identifiers:  Automobile  manufacturing  plant, 
"Plating  wastes. 

Two  Soviet  anionic  ion  exchange  resins  (AB-29- 
12P  and  AB-17-18)  and  two  foreign  ones  (AB-14 
and  Lewatit  MP-600)  were  studied  for  modifica- 
tions during  the  purification  of  plating  sewage  at 
an  automobile  plant.  Modifications  were  evaluated 
by  alterations  in  basicity,  resin  imbibition,  and  in- 
frared spectrum.  Results  indicated  that  the  Soviet 
resins  were  very  resistant  and  their  basic  capacity 
had  not  changed  during  the  3-year  test.  Basic  cap- 
caity  of  the  other  resins  decreased  twice.  Altera- 
tions in  the  imbibition  of  resin  AB-14  were  most 
obvious.  It  was  concluded  that  structural  changes 
occurred  in  the  Soviet  resins  and  functional  group 
degradation  occurred  in  the  other  two  resins. 
(Collins-FIRL) 
W77-05521 


CHEMICAL  TREATMENT  OF  WATER  FROM 

A  SURFACE  TREATMENT  PLANT 

(EPURATION     PAR     VOIE     CHIMIQUE     DES 

EAUX     RESIDUAIRES     DUN     ATELIER     DE 

TRAITMENT  DE  SURFACE), 

J-C.  Boeglin. 

Fonderie,  No.  361,  p  363-370,  November,  1976.  2 

fig 

Descriptors:  "Waste  water  treatment,  "Metals, 
"Industrial  wastes,  Environmental  control, 
Mineralogy,  Toxicity,  Water  pollution  sources, 
"Chemical  treatment,  Surfactants,  Treatment 
facilities,  Neutralization,  Precipitation,  Separa- 
tion, Ion-exchange,  Waste  treatment. 
Identifiers:  Open-circuit  treatment,  Closed-circuit 
treatment.  Cyanide  oxidation,  Chromate  reduc- 
tion. 

The  mineral  and  toxic  nature  of  waste  water  is 
characteristic  of  pollution  produced  by  the  surface 
treatment  industry.  This  pollution  is  due  to  the 
products  used,  conveyed  by  rinse  water,  and 
discharged  from  concentrated  baths.  Open-circuit 
of  closed-circuit  treatments  are  now  in  use  to 
pretreat  effluents  before  disposal  into  the  environ- 
ment. The  details  of  an  open-circuit  treatment  in- 
stallation are  presented.  The  system  involves  cya- 
nide oxidation,  chromate  reduction,  neutraliza- 
tion, precipitation,  and  separation  of  metallic  ele- 
ments. Advantage  of  a  closed-circuit  regeneration 
process  utilizing  ion-exchange  are  also  examined. 
It  is  suggested  that  further  laboratory  and  pilot 
trail  studies  be  conducted  to  determine  the  best 
purification  methods,  in  terms  of  both  technique 
and  economics.  (Collins-FIRL) 
W77-05522 


ASPHALTIC     CONCRETE    SLUDGE    DRYING 
BEDS, 

Toowoomba  City  Council  (Australia). 
M.  A.  Clcwett,  and  R.  N.  Handyside. 


Water  (Journal  of  the  Australian  Water  anc 
water  Association)  Vol  3,  No  3,  p.  15-1 
temberl976.2tab,4fig 

Descriptors:  "Sludge  treatment,  "Sewage) 
•Treatment  facilities,  'AsphalUc  coeJI 
ing.  Sludge  disposal,  ( Operating  CW^B 
water  treatment.  Design,  Construct 
formance 

I  he  design,  construction  and  performai 
new  type  of  sludge  drying  bed  which  ul 
open  graded  asphaltic  concrete  in  place  of 
ventional  sand-aggregate  filter  met 
described.  Use  of  the  new  drainage  medi 
existing  treatment  plant  has  reduced  <j 
costs,  and  eliminated  the  unpleasant  and  k 
tensive  operation  of  sludge-lifting.  The  s 
applicable  to  beds  of  all  sizes,  and  exist/ 
aggregate  beds  are  easily  converted  'CSI1 
W77-05525 


LAND  DISPOSAL  OF  SEWAGE, 

Queensland  Dept.  of  Local  Government, ! 

(Australia). 

C.  Palmer. 

Waste  Disposal  and  Water  Managemeni 

tralia,    Vol.    3,    No.    5,    p.    3-4,    6-9, 

tember/October  1976.  9  ref. 

Descriptors:    "Water    reuse,    "Sewage 
"Irrigation,    "Land    management,    Sewa 
ment,   Sewage  effluent,   "Waste  water 
Crop  production,  Land  use.  Waste  wa 
ment. 

Public  concern  about  water  pollution  ha 
increasing  interest  in  land  disposal  of  wa; 
as  an  alternative  to  disposal  to  a  water  co 
treatment  at  some  or  all  levels  -  primary, 
ry,  tertiary  and  disinfection  -  may  still  be 
ry!  depending  on  the  eventual  use  of  the 
Storage  must  also  be  provided,  to  an  e 
pending  on  the  input  of  sewage  and  the  c< 
the  land  area  to  receive  effluent,  which 
mined  by  a  water  balance  model  allowing 
fall,  evaporation,  runoff  and  crop  requ 
Mitigating  the  costs  of  pretreatment  an 
are  the  possible  returns  from  the  provis 
ligation  and  nutrients  to  crops.  The  esst 
tors  in  the  success  of  this  type  of  scheme 
plant  and  soil  management  to  utilize  the 
while  preventing  the  accumulation  of  ha 
ments,  and  adapting  the  uses  of  land  ani 
avoid  risks  to  livestock  and  humai 
(CSIRO) 
W77-05526 


WATER  RE-USE  IN  JAPAN, 

Water  Reuse  Promotion  Centre,  Tokyo  (. 

Y.Murayama. 

Water  (Journal  of  the  Australian  Water  a 

water    Association)    Vol.    3,    No.   4, 

December  1976.  9  tab. 

Descriptors:    "Water    reuse,    Water   i 
Water  shortage.   Water  supply.  Water 
Sewage  treatment,  Waste  water  treatmei 
tions.  Costs. 
Identifiers:  "Japan. 

In  spite  of  an  average  rainfall  which  is  ve 
world  standards,  Japan's  mountainous  tc 
and  highly  concentrated  population  cont 
low  effective  utilization  of  water  resoi 
chronic  shortages  are  predicted  for  tfa 
turc.  Among  the  necessary  measures  I 
with  this  situation,  reuse  of  water  from 
sewage  and  industrial  effluent  is  extren 
tive,  and  also  contributes  to  pollution  p 
The  current,  projected  and  potential  cc 
of  treated  waste  waters  to  Japan's  req' 
together  with  the  capital  and  operatim 
volved,  have  recently  been  the  subject  | 
surveys.  (CSIRO) 
W77-05528 
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timate  Disposal  Of  Wastes 


r,      AGRICULTURE      AND      WASTE 
EMENT. 

rk  State  Coll.  of  Agriculture  and   Life 
,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing bibliographic  entry  see  Field  4C 
)8 


L  HAS  UNUSUAL  ADMINISTRATION, 
AL  PLAN  IS  SERVING  NEW  JERSEY, 

:ison  T.)  Associates,  Inc.,  Milburn,  N.  J. 

m. 

d  Wastes  Engineering,  Vol.  13,  No.  11,  p 

-63.  November.  1976.  2  fig,  1  tab. 

irs:  'Outfall  sewers,  *Automatic  control, 
water  treatment,  'Sewage  effluent, 
e.  Outlets,  Administration,  Bays,  'New 

s:  Monmouth  County(NJ). 

nouth  County  (New  Jersey)  regional  out- 
>  twelve  communities  and  diverts  treated 
rom  environmentally  sensitive  bays  to 
:ic  Ocean.  The  system  includes  an  ocean 
S  ii,  diameter),  two  land  sections  (48  and 
neters).  and  two  (8.0  mdg)  pump  stations 
lion  basins.  Treated  effluent  from  three 
catment  plants  is  recieved  by  the  Outfall 
and  pumped  to  the  ocean  by  a  common 
1.  Retention  basins  are  also  used  as  over- 
I  high  flow  conditions  are  handled  by 
dby  outfall  pumps  and  storage  capacity 
cntion  basins.  Natural  basin  sedimenta- 
to  improved  effluent  quality.  The  ocean 
protected  by  exterior  and  interior  epoxy 
and  a  mortar  and  mesh  cover.  Model 
s  used  to  determine  final  design  location, 
was  by  a  combination  of  federal,  state, 
y  funding.  Actual  project  costs  have  ex- 
Jjection  by  only  5%.  The  system  is  now 
illy  operated,  and  only  routing  service 
snance  are  required.  An  automatic  sam- 
>n  monitors  effluent  quality.  The  system 
e  future,  be  adapted  to  advanced  waste 
methods  and  reuse  schemes.  (Collins- 


OMING  COUNTY,  PENNSYLVANIA, 
K  LANDFILL:  STATE-OF-THE-ART 
ID-WATER  PROTECTION, 

Todd)  and  Associates,  State  College, 

y  bibliographic  entry  see  Field  5G. 


OF  DREDGING  AND  DISPOSAL  ON 
ENTHOS  AT  MONTEREY  BAY, 
^IA, 

ing  Marine  Labs.,  Calif. 

y  bibliographic  entry  see  Field  5C. 


F  OCEAN  DUMPING  RESEARCH  IN 
K  BIGHT, 

*  York  Bight  Project  Office,   Stony 

I  bibliographic  entry  see  Field  5B. 


"OSAL  OF  SEWAGE, 

Dept.  of  Local  Government,  Brisbane 

'  bibliographic  entry  see  Field  5D. 


FIELD  STUDIES  ON  THE  SURVIVAL  OF 
COLIFORMS  AND  E.  COLI  IN  SEAWATER 

South  Australia  Engineering  and  Water  Supply 
Dept.,  Salisbury.  Water  and  Water  Pollution  Con- 
trol Lab. 

For  primary  bibliographic  entry  see  Field  5B 
W77-05530 


5F.  Water  Treatment  and 
Quality  Alteration 


THE  USE  OF  BLUE-GREEN  ALGAL  VIRUSES 
AS  INDICATORS  OF  THE  EFFICIENCY  OF 
WATER  TREATMENT  IN  ELIMINATION  OF 
HUMAN  ENTERIC  VIRUSES, 

Delaware  Univ.,  Newark.  Dept.  of  Biological 
Sciences. 

D.  S.  Herson,  and  J.  Noble-Harvey. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  190, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche! 
Delaware  Water  Resources  Center,  Newark, 
Completion  Report,  October  1976.  13  d  1  fie  4 
tab.OWRTA-028-DEL(l). 

Descriptors:  Viruses,  Cyanophyta,  Chlorination, 
Water  treatment,  Algae,  Delaware, 

'Bioindicators,  Pollutant  identification.  Enteric 
bacteria.  Sampling,  Filtration,  Flocculation, 
Water  pollution  treatment. 

Identifiers:  Blue-green  algal  viruses,  'Enteric 
vu-uses,  'Brandywine  River(Del),  Virus  indica- 
tors, LPP-1,  Pohoviruses. 

LPP-1  viruses  were  consistently  detected  in  un- 
treated Brandywine  River  water  without  prior  con- 
centration. To  detect  human  enteric  viruses,  large 
volumes  of  untreated  water  were  sampled  using  a 
virus  concentrator.  From  a  total  of  80  gallons 
tested,  three  polio  type  2  viruses  were  found. 
Since  it  was  not  possible  to  determine  if  the 
viruses  were  virulent  or  vaccine  strains,  the  possi- 
bility exists  that  they  were  contaminating  laborato- 
ry strains.  LPP-1  and  polioviruses  were  subjected 
to  the  water  treatment  processes  of  flocculation, 
filtration  and  chlorination.  Chlorination  was  by  far 
the  most  effective  treatment  against  both  viruses 
with  LPP-1  being  less  resistant  than  the  polio  virus. 
As  little  as  0.35  ppm  chlorine  was  an  effective  viri- 
cide  against  both  viruses  within  three  minutes  of 
exposure.  Therefore,  it  seems  that  water  compa- 
nies which  maintain  a  chlorine  residual  to  control 
bacterial  numbers  are  also  effectively  keeping  the 
water  free  of  viruses  However,  if  such  a  facility 
finds  it  desirable  to  assay  for  viruses  ,n  finished 
water,  a  chlorine-resistant  strain  of  blue-green 
algal  virus  would  be  preferable  to  a  human  enteric 
virus  because  of  the  simplicity  with  which  these 
viruses  can  be  assayed. 
W77-05107 


COMBINING  METAL  ION  AND  POLYMER 
COAGULANTS  FOR  IMPROVED  WATER 
TREATMENT, 

Missouri  Univ.-Columbia.  Dept.  of  Civil  Engineer- 
ing. 

J.  T.  Novak,  and  U-M.  Fessehaye. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  193, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Missouri  Water  Resources  Research  Center, 
Columbia,  Completion  Report,  November  8,  1976^ 
55  p,  22  fig,  1  tab,  13  ref,  2  append.  OWRT  A-075- 
MO(l).  14-31-0001-5025. 

Descriptors:  'Coagulation,  'Dewatering, 

'Neutralization,  Polymers,  Ions,  Metals,  'Water 
treatment,  Performance,  'Sludge  treatment. 
Identifiers:     'Metal     ion    coagulants,     'Polymer 
coagulants.  Charge  neutralization. 

The  performance  of  metal  ion  coagulants  and 
polymers  were  evaluated  to  determine  the  coagu- 
lant type  and  dose  which  would  provide  both  an 
effective    colloidal   destabilization   and   a    sludge 


which  dewatered  well.  Coagulant  dose,  pH  and 
suspended  solids  levels  were  varied.  When  desta- 
bilization was  by  charge  neutralization  the  sludge 
dewatered  poorly  at  the  optimal  coagulant  dose. 
For  the  'sweep  floe'  mechanism  the  sludge  de- 
watered  best  at  the  optimal  coagulant  dose.  This 
research  indicates  that  the  substitution  of  polymer 
for  metal  ion  coagulants  will  have  little  benefit  for 
improving  sludge  characteristics. 
W77-05111 


A  MATHEMATICAL  MODEL  FOR   PREDICT- 
ING    WATER     DEMAND,     WASTE     WATER 
DISPOSAL     AND     COST     OF     WATER     AND 
WASTE    WATER   TREATMENT   SYSTEMS   IN 
DEVELOPING  COUNTRIES, 
Oklahoma  Univ.,  Norman. 
For  primary  bibliographic  entry  see  Field  5D 
W77-05328 


«£•> 


THE  DIRECT  FILTRATION  PROCESS  AND  ITS 
APPLICATION  TO  SYDNEY'S  WATER 
SUPPLY, 

Camp  Scott  Furphy  Pty.  Ltd.,  Sydney  (Australia). 
G.  R.  Grantham,  and  K.  A.  Waterhouse. 
Water  (Journal  of  the  Australian  Water  and  Waste- 
water Association)  Vol.  3,  No.  3,  p.  21-24    Sep- 
tember 1976.  1  tab,  3  fig,  2  ref. 

Descriptors:      'Filtration,      'Water      treatment, 
•Australia,    'Cities,    Water    quality.    Treatment 
facilities.  Filters,  Coagulation,  'Water  supply 
Identifiers:  *Sydney(N.S.W.). 

Direct  filtration  is  a  water  treatment  system  in 
which  two  steps  -  flocculation  and  sedimentation  - 
are  omitted  from  the  traditional  four-step  system. 
The  use  of  the  process  is  limited  to  waters  of  low 
turbidity  and  colour,  is  successful  only  with  multi- 
media filters,  and  requires  careful  back  washing 
design.  Pretreatment  (coagulation)  must  be  care- 
fully controlled,  as  there  is  no  lead  time  for 
changes,  and  filter  performance  should  be  con- 
tinuously monitored.  The  Sydney  Water  Board  has 
adopted  as  a  general  policy  that  where  raw  water  is 
drawn  from  a  large  storage  which  provides  a  con- 
siderable retention  time  between  entry  and  draw- 
off  points,  treatment  by  direct  filtration  would  be 
investigated.  Design  criteria  and  operating  ex- 
periences of  several  resulting  works  are  presented 
(CSIRO) 
W77-05527 


WATER  RE-USE  IN  JAPAN, 

Water  Reuse  Promotion  Centre,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  5D 
W77-05528 


5G.  Water  Quality  Control 


REVEGETATING  COAL  MINE  SPOILS  IN  NEW 
MEXICO:  A  LABORATORY  STUDY, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Fort  Collins,  Colo. 

E.  F.  Aldon,  and  H.  W.  Springfield. 

USDA   Forest   Service  Research   Note   RM-245 

June  1973.  p  1-4,  2  fig.  1  tab. 

Descriptors:  Revegetation,  'New  Mexico,  Or- 
ganic matter,  'Mine  wastes,  Rehabilitation.  Fertil- 
izers, Laboratory  tests.  Vegetation  regrowth,  Soil 
amendments. 

Identifiers:  'Secale  montanum,  'Atriplex 
canescens,  'Mine  spoils.  Mountain  rye,  Fourwing 
saltbush. 

Emergence  and  early  growth  of  mountain  rye  and 
fourwing  saltbush  were  studied  in  untreated  3- 
y ear-old  mine  spoils,  and  in  spoils  to  which  or- 
ganic matter  or  fertilizer  had  been  added  under 
greenhouse  conditions.  Emergence  and  growth 
were  satisfactory  from  untreated  spoils;  adding 
amendments  had  no  effect  on  seedling  emergence 
or  early  growth.  (Forest  Service) 
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W77-05U4 

ANALYSIS  OF  REHABILITATION  TREAT- 
MENT ALTERNATIVES  FOR  SEDIMENT  CON- 
TROL, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Berkley,  Calif. 

For  primary  bibliographic  entry  see  Field  4D. 

W77-05116 

OIL  AND  GAS  USE  CHARACTERIZATION,  IM- 
PACTS, AND  GUIDELINES, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-05134 


THE  IMPACTS  OF  OUTER  CONTINENTAL 
SHELF  DEVELOPMENT  ON  LAFOURCHE 
PARISH, 

New  Orleans  Univ.,  La.  Urban  Studues  Inst. 
For  primary  bibliographic  entry  see  Field  6G. 
W77-05136 


A      PROCESS      FOR     COASTAL      RESOURCE 
MANAGEMENT  AND  IMPACT  ASSESSMENT, 

Coastal  Environments,  Inc.,  Baton  Rouge,  La. 
For  primary  bibliographic  entry  see  Field  6G. 

W77-05137 


DETERMINATION  OF  A  ZONE  OF  SANITARY 
PROTECTION  OF  SURFACE  SOURCES  OF  A 
CENTRALIZED  WATER  SUPPLY,  (IN  RUS- 
SIAN), 

Moldaviskii  Antiplague  Station,  Kishinev  (USSR). 
B.S.Rusnak. 
Gig  Sanitl,p  84-86,  1976. 

Descriptors'.  'Biochemical  oxygen  demand.  Public 
health,  *Self  purification,  *E.  Coli,  'Organic 
matter,  Effluents,  Water  supply,  Rivers,  'Sewage, 
Pathogens,  Water  pollution  treatment,  Microor- 
ganisms. 
Identifiers:  USSR. 

Water  self-purification  was  studied  for  3  yr  in  a 
160  km  stretch  (2-day  flow  of  water)  of  a  model 
part  of  a  river  in  the  Moldavian  SSR  (USSR).  An 
increase  in  the  biochemical  Ol  demand  (BOD)  was 
noted  in  high  and  spring  flood  water  due  to  an  in- 
crease in  pollution  with  surface  wash-outs.  BOD 
decreased  in  the  summer.  The  coli-index 
decreased  in  water  in  the  down-siream  direction. 
In  the  river  water  (i.e.,  water  other  than  the  high  or 
spring  flood  water),  coli  titer  (Escherichia  coli) 
decreased  downstream  and  in  the  summer.  In  the 
absence  of  additional  disposal  of  untreated  sewage 
in  the  area  studied,  self-purification  from  organic 
matter  and  pathogenic  microflora  was  completed 
after  2  days  in  the  river  water  but  not  in  the  high 
and  spring  flood  water.  In  the  absence  of  ef- 
fluents, a  stretch  of  water  corresponding  to  a  3- 
day  flow  should  be  used  as  the  upper  limit  for  the 
sanitary  protection  of  a  centralized  water  supply. - 
Copyright  Biological  Abstracts,  Inc. 
W77 -05203 


DIQUAT  AND  ENDOTHALL:  THEIR  FATES  IN 
THE  ENVIRONMENT, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05204 


SEDIMENTATION  IN  THE  LAKE  OF  TUNIS:  A 
LAGOON  STRONGLY  INFLUENCED  BY  MAN, 

Duke  Univ.,  Durham,  N.C.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-05206 


ACID   MINE   DRAINAGE  TREATMENT   WITH 
THE  ROTATING  BIOLOGICAL  CONTACTOR, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05210 


AIR  POLLUTION  CONTROL  COSTS  AND  CON- 
SUMPTION PATTERN  EFFECTS.  A  REGIONAL 
ANALYSIS,  m  „      . 

Drexel  Univ.,  Philadelphia,  Pa.  Coll.  of  Business 
Administration. 

C.  S.  Yan,  A.  M.  Chung,  E.  C.  Koziara,  and  A.  G. 
Verzilli. 

Journal  of  Environmental  Economics  and 
Management,  Vol  2,  No  p  60-68,  1975.  1  fig,  6  tab, 
lOref. 

Descriptors:  *Air  pollution  effects,  'Pollution 
abatement,  'Input-output  analysis,  'Income  dis- 
tribution, 'Economic  impact,  'Regional  analysis, 
Water  pollution.  Costs,  Economics,  Mathematical 
models,  Model  studies.  Social  impact,  Pennsyl- 
vania, Industrial  wastes. 
Identifiers:  'Philadelphia(Pa). 

An  input-output  model  was  devised  to  measure  im- 
pact of  air  pollution  control  costs  on  various  in- 
come groups  in  the  Philadelphia  (Pa.)  region  by 
comparing  changes  in  consumption  expenditures 
induced  by  the  controls.  The  regional  scope  of  the 
study  also  permits  analysis  of  the  area  before  and 
after  application  of  the  controls  through  examina- 
tion of  control  cost  shifts  from  and  to  the  region. 
The  analytical  framework  consists  of  three  steps: 
First,  a  cost  estimate  for  pollution  abatement  to 
achieve  certain  air  quality  standards  is  determined 
for  each  of  several  industries.  Second,  due  to  in- 
terrelationships among  the  industries,  an  input- 
output  table  is  employed  to  measure  total  impact 
of  the  costs  on  market  prices  of  goods  and  services 
bought  by  consumers.  Third,  these  price  changes 
together  with  data  on  consumption  patterns  are 
used  to  determine  impact  on  consumption  expen- 
ditures of  various  income  groups.  The  final  step 
thus  allows  an  overall  assessment  of  the  impact  of 
air  pollution  control  costs  on  real-income  distribu- 
tion. The  range  of  increases  in  consumption  ex- 
penditure was  found  to  be  fairly  narrow,  with  the 
middle-income  group  bearing  the  largest  increase 
(2.9%)  and  the  highest  and  lowest  groups  support- 
ing slightly  lower  increases  (about  2%).  The  find- 
ing implies  that  all  income  groups  probably  share 
the  costs  of  control  about  equally,  which  would 
lead  to  a  slightly  regressive  effect  on  income  dis- 
tribution. The  sharing  of  the  region's  air  quality 
costs  by  other  areas  was  also  analyzed.  (Harris- 
Wisconsin) 
W77-05215 


ISSUES  AND  INNOVATIONS  IN  ENVIRON- 
MENTAL POLICY  IN  BRITAIN,  WEST  GER- 
MANY, AND  CALIFORNIA, 

California  Univ.,  Berkeley.  Inst,  of  Governmental 

Studies. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-05216 

MODEL  TO  EVALUATE  FEEDLOT  RUNOFF 
CONTROL  SYSTEMS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Civil  En- 
gineering. 

J.  J.  Zovne,  T.  A.  Bean,  J.  K.  Koelliker,  and  J.  A. 
Anschutz. 

Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol.  103,  No.  IR1,  p  79-92,  Proc.  Paper 
12822,  March  1977.  2  fig,  1  tab,  35  ref.  R  EPA  803 
797-01-0. 

Descriptors:  'Evaporation,  'Runoff,  'Simulation 
analysis,  'Land  development,  Landfills, 
Hydrologic  data,  Irrigation,  Management,  Waste 
water  treatment.  Water  quality.  Water  pollution 
control,   Digital  computers.   Design,   Evaluation, 


Monitoring,  Disposal,  Planning,  *Kan&a* 
hons,    Mathematical    models,    System!  4 
Hydrologic  budget. 
Identifiers:  'Feeding  stuffs 

A  continuous  simulation  digital  c 
hydrologic  model  of  feedlot  runoff  con 
disposal  is  demonstrated  as  a  useful  desigi 
tion  tool.  The  model,  developed  at  Kans 
University,  is  used  to  establish  guideli 
design  parameters  for  feedlot  runoff  cooti 
ties  which  will  meet  the  requirements 
Federal  Water  Pollution  Control  Act  Ame 
of  1972.  Developed  to  evaluate*  performa 
site  specific  basis,  the  model  exami: 
formarce  for  single  point  rainfalls,  as 
evaluating  total  performance  through 
wet  periods.  The  model  continuously  moi 
water  budget  of  a  feedlot-storage  pond- 
disposal  area  control  system  using  histori 
and  temperature  data.  It  uses  only  readilj 
climate,  soil,  and  crop  data  so  that  it  a 
plied  to  all  major  livestock  producing  are 
U.S.  The  model  is  described  in  detail  2 
preliminary  results  are  presented  for  Ka: 
ditions.  The  moJel  is  expected  to  be 
evaluating  applications  for  permits'  to  • 
and  for  208  planning  agencies  in  determir 
Management  Practices'  forfeedlots  (Bell 
W77 -05238 


EVALUATING  WATER  QUALITY  I 
OF  SMALL  STREAMS  ON  MAJOR 
RIVERS, 

Hydroscience,  Inc.,  Westwood,  N.J. 
For  primary  bibliographic  entry  see  Field 
W77-05249 


USING  LINEAR  PROGRAMMING  TO 
OIL  POLLUTION  DETECTION  SCHED 

Naval  Underwater  Systems  Center,  Ne 

D.  G.  Olson,  G.  P.  Wright,  and  L.  J.  McK 
American  Institute  of  Industrial  Enginee 
No.  3,  p  350-57,  September  1976.  6  fig, 
ref,  append. 

Descriptors:  'Linear  programming,  *W< 
tion  control,  'Oil  pollution,  'Harbors, 
Aircraft,  'Scheduling,  Design,  Pi 
Stochastic  processes,  Atlantic  Oceai 
Ocean,  Great  Lakes,  Constraints,  I 
Mathematical  models.  Systems  analysis 
identification.  Remote  sensing. 
Identifiers:  Shipping  statistics,  Hazardo 
al.  Gulf  coast. 

Presented  is  a  flight  scheduling  system 
(infra-red  and  ultraviolet)  equipped  airci 
mission  is  the  detection  and  prevention 
and  coastal  oil  and  hazardous  mateial 
The  aircraft  scheduling  models  is  a  fo 
stochastic  aveling  alesman  problem  wh 
solved  using  linear  programming.  The  ol 
the  model  is  to  maximize  the  expected 
pollution  incidents  detected  per  pollul 
The  model  requires  as  input  paramets  re 
probabilities  of  pollution  incidents  occ 
different  geographical  sectors.  These  i 
are  estimated  using  coastal  and  harbo 
statistics  for  peroleum  andhazardous  m< 
shipping  statistics  considered  include 
of  petroleum  products  along  the  Atlani 
and  Gulf  coasts  as  well  asthe  moveme 
commodities  in  the  intra-coastal  waterv 
and  the  Great  Lakes.  Particular  po 
teristics  and  past  pollution  incident  sU 
also  used  to  estimate  required  parame 
scheduling  model.  The  constraints  in 
concern  the  vailbility  of  aircraft,  flight  I 
sion  hours,  and  the  significant  environi 
tors  which  affect  the  performance  of  tl 
(Bell-Cornell) 
W77-O5250 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Water  Quality  Control— Group  5G 


S  FOR  IMPROVING  WATER  QUALI- 

Univ.    Clayton    (Australia).    Dept.    of 
:al  Engineering. 
lis. 

)nal  Journal  of  Environmental  Studies 
tos.  2/3,  p  107-120.  1974.  2  fig,  3  tab,  35 


irs:  'Water  quality  control,  *Evaluation, 
ds(Basins),  Waste  treatment,  Efficien- 
il  waters,  Equations,  Estuaries,  Systems 
•Waste  assimilative  capacity, 
s:  'Waste  load,  Waste  generation, 
t  water.  Waste  transport,  Algebraic  ex- 


e  load,  which  is  the  sum  of  all  the  dif- 
istes  present,  determines  water  quality, 
ssion  for  the  waste  load  is  derived  in 
ive  major  factors-the  number  of  people 
the  watershed,  the  percapita  waste 
I,  the  waste  treatment  efficiency,  the 
in  of  wastes  and  the  capacity  of  the 
water  to  assimilate  waste.  To  improve 
lity,  the  waste  load  must  be  reduced.  The 
>ptions  for  reducing  the  waste  load  are 
d  by  examining  the  means  of  reducing 
ese  factors.  The  algebraic  expression  ob- 
•  the  waste  load  shows  the  reltionship 
:hanges  in  the  different  control  options 
suiting  change  in  water  quality.  It  is  con- 
it  cooperation  between  national,  regional 
authorities  is  necessary  if  all  waste  con- 
is  are  to  be  used,  but  the  regional  scale 
he  greatest  opportunity  for  using  these 
id  hence  more  flexibility  for  attacking 
lity  problems.  (Bell-Cornell) 


UNTY  AND  PLANNING  FOR  WATER 
ON  CONTROL, 

-Tniv.  (Ontario).  Dept.  of  Industrial  En- 

aingham,  and  A.  P.  Worm  well. 

ial  Journal  of  Environmental  Studies, 

s.  2/3,  p  95-106,  1974.  7  fig,  I5ref. 

s:  'Water  resources  development, 
illution  control,  'Alternative  planning, 
t  facilities,  'Design,  'Optimization! 
eatment,  River  basins.  Construction, 
,  Decision  making,  Dynamic  pro- 
Simulation  analysis.  Mathematical 
reamflow,  Constraints,  Biochemical  ox- 
nd.  Dissolved  oxygen,  Economic  feasi- 
'mputer    models,     Systems     analysis, 

'Cost   minimization,    Water   quality 
on,  Multiple  objective. 

vater  quality  control  planning  neces- 
ethod  which  reconciles  multiple  objec- 
'mmon  approach  has  been  to  specify 
ctives  as  constraints  on  the  possible 
ifying  the  pollution  control  objective  as 
ahty  standard.  The  problem  is  then  to 
ast  cost  plan  which  satisfies  the  con- 
ie  problem,  especially  in  regions  ex- 
rapid  population  and  industrial  growth, 
my  elements  of  uncertainty  to  the  deci- 
!  process.  Most  planning  models  do  not 
this  uncertainty.  This  article  describes 
programming  model  which  focuses  on 
unty  in  water  pollution  control.  The 
"nutated  t0  compare  design  plans  for 
ction  and  expansion  of  a  sewage  treat- 
ITi  the  model  is  demonstrated  herein  for 
ity  operating  on  a  river.  Three  areas  of 
-environmental,  technological  and 
^identified.  Described  in  detail  is  the 
en  uncertainty  is  taken  into  account, 
are:  tests  of  water  quality  and  finan- 
'•y.  classification  of  treatment  plants; 
Background  streamflow;  downstream 
ulation  model  of  stream  processes; 
>n  of  resultant  water  quality;  identifi- 


cation of  feasible  treatment  plans;  criteria  for 
evaluation  of  feasible  plans;  and  solution  for  op- 
timal plan.  Discussed  next  are  data  requirements 
computational  aspects,  and  the  model  and  its  uses' 
The  model  is  shown  effective  to  solve  for  cost 
rninimization  or  for  water  quality  maximization. 
(Bell-Cornell) 
W77-05253 


A  REVIEW  OF  RECENT  EXTENSIONS  OF 
LINEAR  ECONOMIC  MODELS  TO  REGIONAL 
ENVIRONMENTAL  QUALITY  ANALYSIS 

Harza  Engineering  Co.,  Chicago,  111. 

For  primary  bibliographic  entry  see  Field  6B 

W77-05254 


ECONOMIC  TRADE-OFFS  TO  LIMIT  NON- 
POINT  SOURCES  OF  AGRICULTURAL  POL- 
LUTION, 

Iowa  State  Univ.,  Ames. 

E.  O.  Heady,  K.  J.  Nicol,  and  J.  C.  Wade. 

Water,  Air,  and  Soil  Pollution,  Vol.  5    No   4    n 

415-430,  June  1976.  6  fig,  6  tab. 

Descriptors:  'Pollution  abatement,  'Economics 
'Erosion  control,  'Alternative  planning,' 
'Optimization,  Crops,  Conservation,  Water 
supply.  Agriculture,  Land  use,  Regions,  Demand, 
Transportation,  Soil  groups,  Farm  prices,  Evalua- 
tion, Water  resources,  Water  allocation(Policy), 
Hydrologic  aspects,  Constraints,  Equations! 
Model  studies,  Systems  analysis,  'Farm  wastes 
Agricultural  runoff. 

Identifiers:  'Nonpoint  pollution  sources,  'Soil 
loss,  Submodels,  Production  patterns,  Commodi- 
ties, Cost  minimization,  'Economic  trade-offs. 

Described  is  a  national  model  to  evaluate  alterna- 
tive policies  and  economic  trade-offs  in  limiting 
nonpoint    sources   of   agricultural   pollution.    Its 
emphasis  is  on  control  of  soil  erosion  to  control 
soil  loss.  Built  on  an  interrregional  structure,  the 
model  includes  all  farm  land  in  the  48  contiguous 
states.  The  model  selects  for  each  soil  loss  level 
specified  the  optimal  combination  of  crops  and 
erosion  control  technologies  in  each  region  to  ac- 
complish the  soil  loss  objective.  The  objective 
function   minimizes   the   cost   of  producing  and 
transporting  the  various  crop  and  livestock  com- 
modities among  producing  and  land  resource  re- 
gions of  origin,  regions  of  processing,  and  regions 
of  consumption  to  meet  domestic  and  export  de- 
mands.   The    costs    of   water   consumption    and 
transfer  are  also  included  in  the  objective  func- 
tion. The  regions  and  soil  groups  are  made  interde- 
pendent through  regional  commodity  demands  and 
a  transportation  submodel.  Results  show  regions 
with  erosive  soils  sacrifice  in  reduced  income; 
regons  with  level  soils  can  crop  more  intensely  and 
gain  greater  income.  Conservation  practices  such 
as  reduced  tillage  increase  the  amount  of  pesti- 
cides needed  in  some  regions  and  pose  special  en- 
vironmental problems.  The  South  Atlantic  region 
is  affected  most  by  soil  loss  limits  to  control  non- 
point  pollution.   The   Great   Plains   regions   with 
more  level  land  and  limited  rainfall  are  affected 
least.   The  farming  sector  can  reduce  levels  of 
gross  field  loss  of  soil  substantialy  with  only  minor 
effects  on  the  price  of  food,  assuming  levels  of  ex- 
ports   of    agricultural    commondities    at    normal 
levels.  (Bell-Cornell) 
W77-05255 


A  PRACTICAL  METHODOLOGY  FOR  RIVER 
QUALITY  SIMULATION  THROUGH  THE 
STAGE-WISE  GENERATION  OF  TRANSITION 
FUNCTION, 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Systems  Engineering 
S.  Hasan,  and  C.  S.  Shih. 

In:  Proceedings  of  the  1975  Winter  Simulation 
Conference,  Sacramento,  California,  Dec.  18-19, 
1975,  p  263-266.  (Published  by  Simulation  Coun- 
cils, Inc.)  3  fig,  5ref. 


Descriptors:  'Water  quality  control,  'Simulation 
analysis,  'Computer  models,  'River  systems 
Methodology,  Routing,  Headwaters, 

Downstream,  Regional  analysis,  Streams,  Waste 
water  treatment,  Equations,  Systems  analysis 
'Texas. 

Identifiers:  'Transition  function,  San  An- 
tonio(Texas). 

It  is  often  necessary  to  study  the  effects  of  urban 
return  flows  on  the  quality  of  downstream  water  in 
a  river  basin  serving  a  metropolitan  area.  The 
quality  at  the  downstream  control  point  is  depen- 
dent on  the  quality  and  quantity  of  different  head- 
waters,   waste    treatment    discharges,    irrigation 
return  flows  and  urban  runoff.  These  parameters 
are  probabilistic  and  thus  the  downstream  control 
point   quality    will    exhibit    probabilistic    charac- 
teristics. The  Texas  Water  Development  Board 
has  developed  a  powerful  model  (QUAL-1)  for 
stream  water  quality  routing.  This  system  is  par- 
ticularly useful  for  predicting  temporal  and  spatial 
distribution  of  temperature,  BOD,  DO,  and  con- 
servative minerals  within  segments  of  streams  and 
canals.  However,  for  a  fairly  large  system,  the 
probabilty  density  function  will  require  too  much 
computer  time.  Herein,  the  development  and  use 
of  a  quality  transition  function  is  proposed  which 
describes  the  relationship  between  the  water  quali- 
ty of  two  points  in  a  stream.  The  entire  river  basin 
is  broken  into  segments  for  which  the  QUAL-1 
Model  is  applied  to  develop  the  quality  transition 
function.  By  successive  development  of  the  transi- 
tion functions,  the  control  point  quality  is  obtained 
as  a  function  of  the  upstream  parameters.  This 
final  transition  function  is  used  to  simulate  the 
downstream  quality  and  develop  its  probability 
density   function.   The   application   of   transition 
function  can  result  in  a  significant  saving  on  com- 
putation requirements.  (Bell-Cornell) 
W77-05257 


UPPER  JAMES  RIVER  BASIN  WATER  QUALI- 
TY MANAGEMENT  PLAN. 

Wiley  and  Wilson,  Inc.,  Lynchburg,  Va. 
Prepared  for  Virginia  State  Water  Control  Board 
as  part  of  the  Comprehensive  Water  Resources 
Plan.  Planning  Bulletin  217-C,  1976.  Vol.  V-A,  Part 
1,  Summary,  54  p,  7  fig,  13  tab;  Part  2,  The  Plan, 
736  p,  104  fig,  1 17  tab;  Part  3,  Appendix,  449  p  125 
fig,  37  tab,  183  ref. 

Descriptors:  'Virginia,  'Water  pollution  control, 
'Water  management(Applied),  'Alternative 
planning,  'Forecasting,  'Water  quality,  Carrying 
capacity,  Monitoring,  Analog  models.  Analysis, 
Aeration,  Projections,  Water  quality  standards, 
Baseline  studies,  'River  basin  development. 
Identifiers:  'James  River  Basin(VA),  Jackson 
River,  Maury  River,  Appomatox  River,  Rivanna 
River,  Assimilative  capacity,  Discharge  loadings, 
Regional  treatment,  Stream  segment  classifica- 
tion, Water  quality  models. 

Alternative  water  quality  management  strategies 
are  developed  and  analyzed.  The  method  used  is 
first  to  identify  objectives;  subsequently,  existing 
conditions  are  inventoried  and  future  conditions 
are  projected,  the  physical  carrying  capacity  is 
determined,  alternatives  are  surveyed,  a  plan  is 
selected,  and  a  feedback  system  is  set  up  for  the 
evaluation  of  the  program's  success.  Evaluation  of 
existing  water  quality  and  the  quality  that  would 
be  expected  after  implementation  of  the  best  prac- 
ticable treatment  of  point  sources  was  accom- 
plished through  analysis  of  monitoring  data  and 
mathematical  analogues.  Recommendations  were 
then  generated  for  revising  stream  segment  clas- 
sifications. Economic,  demographic,  waste  load 
and  flow  projections  are  made  through  the  year 
2020.  Stream  quality  models  and  monitoring  data 
are  used  to  determine  the  assimilative  capacities  of 
stream  segments  and  thereby  allocate  discharge 
loadings.  Past  violations  of  water  quality  standards 
are  identified  through  examination  of  monitoring 
data.  Dischargers  who  must  reduce  their  loadings 
beyond  secondary  or  best  practicable  treatment 
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are  identified;  water  quality  management  and  pol- 
lution control  alternatives  are  generated;  tradi- 
tional control  practices  proven  effective  in  the 
past  are  emphasized;  and  less  traditional  technolo- 
gies including  land  application  and  m-stream 
reaeration  are  investigated.  Management  evalua- 
tions focus  on  the  determination  of  the  most  effi- 
cient arrangements  for  regionalization  of  treat- 
ment facilities  and  other  joint  treatment  schemes. 
(Nessa-NC) 
W77-05294 

A  REVIEW  AND  ANALYSIS  OF  ENVIRONMEN- 
TAL IMPACT  ASSESSMENT  METHODOLO- 
GIES, 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  111. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-05296 


AGRICULTURE  AND  CLEAN  WATER 
(PROCEEDINGS  OF  A  CONFERENCE  ON 
AGRICULTURAL  WATER  POLLUTION  CON- 
TROL), 

Midwest  Research  Inst.,  Kansas  City,  Mo. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-246  113, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Proceedings  of  a  Conference  held  on  April  3,  1975, 
in  Kansas  City,  Missouri.  C.  C.  Chappelow,  Jr. 
(Editor). 

Descriptors:  *Return  flow,  *Agriculture,  Pollu- 
tion, Sediments,  Erosion,  Fertilizers,  Nutrients, 
Livestock,  Water  quality,  Water  quality  control, 
Water  pollution  control. 

A  1-day  conference  was  held  to  promote  a  con- 
structive dialogue  on  the  development  of  plans  for 
the  control  of  agriculture  related  nonpoint  source 
pollution  arising  from  sediment  erosion,  fertilizer 
runoff,  livestock  wastes  and  pesticide  residues. 
The  morning  session  was  devoted  to  an  analysis  of 
the  state  of  the  art  on  nonpoint  source  pollution  re- 
lated to  agriculture  with  presentations  on:  (1)  re- 
gional aspects  and  viewpoints;  (2)  agricultural  pol- 
lution control;  (3)  technical  basis  of  control;  (4) 
conservation  districts;  (5)  soil  conservation;  and 
(6)  plant  nutrients.  The  luncheon  session  was  con- 
cerned with  an  economic  overview,  consisting  of 
an  address  on  economic  problems  and  opportuni- 
ties of  pollution  control.  The  afternoon  session 
was  designed  to  explore  elements  of  control  strate- 
gy planning  for  nonpoint  pollution  from  agricul- 
tural sources  with  papers  on:  (1)  the  states'  role; 
(2)  one  state's  approach;  and  (3)  the  role  of  the 
farmer  and  agribusiness.  The  afternoon  session 
was  concluded  with  a  panel  discussion  on  the 
development  of  a  practicable  agricultural  pollution 
control  plan.  Over  175  individuals  from  20  states 
representing  local,  state,  regional,  and  federal 
agricultural  and  environmental  agencies  attended 
the  conference.  Included  in  the  75  different  or- 
ganizations represented  at  the  conference  were  at- 
tendees from  farmer  associations,  educational  in- 
stitutions, and  agribusiness.  (Skogerboe-Colo  St) 
W77-05305 


tural  and  municipal  irrigation  fields.  Materials  on 
questions  of  self -purification  of  the  soil  from  pol- 
lutants and  sanitary  and  hygemc  evaluations  of 
soil  methods  are  presented  as  completely  as  possi 
ble.  The  bibliography  was  updated  in  1971  to  con- 
tain a  total  of  2,200  titles.  (Skogerboe-Colo  St) 
W77-05306 


ENERGY,       AGRICULTURE       AND       WASTE 
MANAGEMENT, 

New   York   State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  4C. 

W77-05308 


NATURAL  METHODS  OF  PURIFYING  WASTE 
WATERS  AND  UTILIZING  THEM  IN 
AGRICULTURE,  BIBLIOGRAPHY,  PARTS  1 
AND  2, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  N.H. 

Draft  Translation  No.  505,  December  1975.  1 10  p. 

Descriptors:  'Waste         water         treatment, 

•Agriculture,  *Water  supply,  Irrigation,  Sewage 

treatment,  *Water  purification,  *Self  purification, 

•Bibliographies. 

Identifiers:  'Waste  water  purification. 

This  bibliography  gives  a  list  of  Russian  published 
material  on  agricultural  utilization  of  waste  waters 
and  natural  methods  of  purifying  them  on  agncul- 


RECYCLING  AGRICULTURAL  RUNOFF, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05333 

THE  ROTATING  BIOLOGICAL  CONTACTOR 
FOR  BIOCHEMICAL  FERROUS  IRON  OXIDA- 
TION IN  THE  TREATMENT  OF  COAL  MINE 
DRAINAGE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05337 

THE  LYCOMING  COUNTY,  PENNSYLVANIA, 
SANITARY  LANDFILL:  STATE-OF-THE-ART 
IN  GROUND-WATER  PROTECTION, 

Giddings  (Todd)  and  Associates,  State  College, 
Pa. 

M.  T.  Giddings,  Jr. 

Ground  Water,  Vol.  15,  No.  1,  p  5-14,  January- 
February  1977.  4  fig,  3  ref . 

Descriptors:  'Landfills,  'Leachate, 

♦Groundwater,  'Water  pollution  control,  Waste 
disposal,  Garbage  dumps,  Land  forming,  Runoff, 
Groundwater  movement,  Sanitary  engineering, 
Solid  wastes,  Disposal,  Monitoring,  Pollution,  Im- 
pervious membranes,  Leakage,  Civil  engineering, 
Pennsylvania. 

Identifiers:  'Sanitary  landfills,  'Groundwater  pro- 
tection. 

A  120-acre  sanitary  landfill  site  is  being  developed 
in  north-central  Pennsylvania  to  serve  a  six-county 
area.  The  design  of  the  site  will  prevent  ground- 
water contamination  by  leachate  from  the  refuse 
through  the  use  of  a  20-mil  (.5  mm)  PVC  plastic 
liner  which  will  lie  between  two  protective  layers 
of  sand  containing  drainpipe  networks.  Sampling 
of  the  composite  groundwater  flow  from  the  un- 
derdrainplipe  network  in  the  sand  blanket  under 
the  liner  provide  sensitive  monitoring  of  the  liner 
performance.  In  the  unlikely  event  of  a  leak,  the 
pipe  draining  that  area  would  be  diverted  to  the 
leachate  treatment  facility,  thus  providing  a 
backup  leachate  collection  system.  A  thick  (15  to 
75  ft,  4.6  to  22.9  m)  glacial  till  deposit  is  present  at 
the  site  and  confines  groundwater  flow  within  the 
underlying  shale  bedrock.  The  low  permeability  of 
the  till  and  the  artesian  head  within  the  bedrock 
flow  systm  provide  additional  protection  against 
groundwater  conamination.  Operation  of  the  site 
will  be  by  the  area-fill  method;  the  refuse  will  be 
deposited  in  8-ft  (2.4-m)  lifts  up  to  a  maximum 
height  of  120  ft  (36.6  m).  Based  on  an  initial  refuse 
deposit  rate  of  400  tons  (363  metric  tons)  per  day, 
the  site  is  explected  to  have  a  20-year  life  at  a 
disposal  cost  of  approximately  $5  per  ton.  Till  and 
bedrock  monitoring  wells  at  the  site  will  be  used  to 
evaluate  the  performance  of  this  landfill;  analysis 
of  the  nearby  privated  wells  will  be  provide  to  the 
owners  to  demonstrate  confiderence  in  the  design 
and  the  satisfactory  operation  of  the  groundwater 
protection  measures.  (Sims-ISWS) 
W77-05363 


GROUND-WATER       CHEMICAL       ON 

MANAGEMENT  BY  ARI IFICIAL  RECH  I 

Agricultural    Researct.  i  retaol 

Western  Region. 

For  primary  bibliographic  entry  see  1  leld  i| 
W77 -05364 


A  CHEMICAL  IWRSIIGATi 

PHOSPHOR!  S  REMOVAL  IN  LAKE! 

MINI  M  HYDROXIDE, 

Wisconsin  Univ. -Madison  Water  Chemist 

S   J   Hiscnreich,  D.  E.  Armstrong,  and  R.  I 

Harris. 

Available  from  the  National  Technical 

tion  Service,  Springfield,  VA  22161  as  PB 

Price  codes:  A04  in  paper  copy,  A01  in  mi 

Wisconsin    Water    Resources    Center,  1 

Technical  Report  WIS  WRC-77-02,  1977 

tab,  16  fig.  53  ref.  OWRT  B-088  WIS<2 

0001-4140 

Descriptors:  'Phosphorus, 

'Eutrophication,    'Algae,    'Chemical*, 
•Wisconsin,  Detergents,  Organic  waste 
pollution  effects,  'Water  pollution  treatm 
Identifiers:        'Snake       Lake(Wis). 
Lake(Wis),      'Phosphorus      removal, 
phosphorus. 

The  chemical  factors  controlling  the  re 
phosphorus    from     lake     waters    by    8 
hydroxide   were    investigated.   Chemica 
studied  were  dose  size,  settling  time,  pJ; 
phosphorus  removal,  and  sorption  and  h 
of  model  organic  phosphorus  species, 
removals  (greater  than  80  percent)  of  p 
phosphorus  and  inorganic  phosphorus  wi 
over  a  range  of  seasons,  locations  and  de 
organic  phosphorus  removal  averaged  on 
cent  over  two  years.  On  a  seasonal  basis, 
efficient  removal  of  total  phosphorus  occ  I 
lowing  spring  and  fall  overturn  when   I 
phosphorus  was  the  dominant  phospho* 
present.    The    organic    phosphorus   frail 
removed  by  alum  was  apparently  dissci 
not  readily  exchangeable  with  32-P-label 
ganic  phosphorus.  Based  on  interaction  I 
minum     hydroxide,     the     lake     water* 
phosphorus    fraction    not    removed   di! 
chemical  properties  from  several  mode< 
phosphorus    compounds    investigated.  J 
composition  was  a  minor  factor  in  the  1 
removal  of  organic  phosphorus  from  lake  3 
aluminum  hydroxide. 
W77-05367 

A  CHARACTERIZATION  OF  URBAN 
WATER  RUNOFF  IN  BOULDER,  COLO 

Colorado  Univ.,  Boulder.  Dept.  of  Civil 

vironmental  Engineering. 

For  primary  bibliographic  entry  see  Field! 

W77-05369 

POLLUTIONAL         CHARACTERISE 
URBAN  SNOWMELT  RUNOFF, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil 

vironmental  Engineering. 

For  primary  bibliographic  entry  see  Fielc 

W77-05370 


CONSUMER  EVALUATION  OF  THE  < 
AND  COST  OF  DOMESTIC  WATER, 
California    Univ.,    Berkeley,    School  fl 

Health.  „  , 

W.  H.  Bruvold,  and  R.  N.  MitcheU,  Jr. 
Available  from  the  National  Technical 
tion  Service,  Springfield,  VA  22161  as  PI 
Price  codes:  A06  in  paper  copy.  A01  in  n 
California  Water  Resources  Center,  ' 
Completion  Report,  Contribution  159,  * 
103  p,  7  fig,  34  tab,  27  ref,  3  append,  f 
Water  Resources  Center  Project  UCAI 
359). 
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ptors:    "Domestic   water,    *Water  quality, 
mics.        Costs,         Taste,         "Attitudes, 
rnia.  Evaluation,  Dissolved  solids,  Regres- 
alysis,  Surveys, 
icrs:   'Total  dissolved   solids,   "Consumer 

-.earch  had  three  aims:  (1)  to  relate  the  total 
ed  solids  (TDS)  in  domestic  water  to  con- 
evaluation  of  taste  quality  by  a  taste  scale 
procedure;  (2)  to  relate  TDS  in  domestic 
io  the  out-of-pocket  monthly  penalty  cost 
ite  incurred  because  of  minerals  in  water; 
)  to  relate  TDS  in  domestic  water  to  the 
t  consumers  would  be  willing  to  pay  more 
>nth  for  water  of  improved  quality.  This 
h  met  the  five  criteria  that  all  research  on 
ler  evaluation  of  water  quality  must  meet, 
ner  surveys  were  conducted  in  1 5  water  dis- 
n  zones  carefully  selected  from  the  20  lar- 
les  in  California.  One  hundred  respondents 
itsrviewed  in  each  zone  using  a  refined  in- 
schedule  and  yielding  '.,500  cases  for  the 
tudy.  Major  results  were  presented  as  first 
jgression  equations  using  TDS  as  the  inde- 
t  variable.  Taste   scale   rating  results   in- 
that  waters  containing  more  than  500  mg/1 
are  perceptually  unacceptable  for  drink- 
nthly  penalty  cost  results  indicated  that  the 
demineralization,  or  the  costs  for  alterna- 
'erTDS  supplies,  could  be  lower  than  ag- 
out-of-pocket    monthly     payments    as- 
i     with      mineral      content      in      water. 
less  to  pay  more  results  indicated  that  con- 
are    presently    willing    to    pay    greater 
s  for  water  if  such  payments  will  produce 
int     improvements     in     quality     making 
e  of  bottled  water  and  home  water  soften- 
icessary.  (Snyder-California,  Davis) 
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LERT,     CURRENT     SURFACE-MINED 
MATION      LITERATURE      ALERTING 

Univ.,  Tucson.  Office  of  Arid  Lands  Stu- 

!-77,  Vol.  1,  No.  2,  March  1977.  47  p. 

■ors:  "Strip  mines,  "Bibliographies,  Coal 
'Land  reclamation,  Land  use,  Environ- 
effects,  Mine  drainage,  "Mine  wastes, 
Hon  establishment,  "Vegetation  regrowth 
Hon  exchange,  Pollution  abatement' 
)llution  control, 
rs:  "Mine  reclamation,  Mine  spoils. 

LERT  is  an  information  announcement 
prepared     to     provide      bibliographic 
ss  to  current  literature  of  interest  to  the 
orest  Service  SEAM  program.  SEAM,  an 
for  Surface  Environment  and  Mining,  is 
am    to    research,    develop    and    apply 
5Y  that  will  help  maintain  a  quality  en- 
it  and  other  surface  values  while  helping 
ne  nation's  mineral  requirements.  SEAM 
-d  for  use  by  all  land  managers,  regional 
mining  industries  and  political  jurisdic- 
all  levels.  SEAMALERT  is  computer- 
Tne  content  of  each  issue  cumulate  to 
iEAMINFO  data  base,  retrievable  by 
lescnptors.  The  SEAMINFO  data  base 
earched  retrospectively  for  information 
Purposes.  This  issue  contains  150  cita- 
ie  l.terature.  SEAMALERT  is  a  coopera- 
tion  of  the   USD  A   Forest   Service, 
i  the  University  of  Arizona.  Citations  to 
appearing   in   the   bulletin    have    been 
W  prepared  by  personnel  from  the  Office 
ands  Studies  and  the  College  of  Agricul- 
litecture  and  Mines  at  the  University  of 
lucson.  Author  and  keyword  indexes  are 
3 


f™   DETECTION   AND   DAMAGE   ASSESS- 

ma^ria^TpiLs011  °IL  AND  haz*™ous 

Environmental  Protection   Agency,   Washington 
L>.C.  Div.  of  Oil  and  Hazardous  Materials. 
For  primary  bibliographic  entry  see  Field  5A 
W77-05374 


HYDRODYNAMIC    DAMPING     AND      ADDED 
1TORMS  F°R     FLEXIBLE    OFFSHORE     PLAT- 

California  Univ.,  Berkeley. 

C.  Petrauskas. 

Army  Coastal  Engineering  Research  Center,  Ft. 

Belvoir,  Va.,  Technical  Paper  No.  TP-76-18    Oc- 

DACW^'-cVdot1  f,e'  '  tab'  47  ref'  2  ™d' 

Descriptors:  "Offshore  platforms,  "Oil  pollution, 
Pollution  abatement,   "Resources  development 
"Deep  water,  "Safety  factors,  Continental  Shelf' 
Drilling,  Engineering. 

Identifiers:  "Outer  Continental  Shelf,  "Offshore 
technology,  Wave  force,  Pollution  prevention. 

The  discovery  of  oil  in  water  depths  up  to  1 ,000 
feet  is  one  of  the  primary  factors  that  has  stimu- 
lated    research     on     the     problem     of    dynamic 
response  of  fixed  offshore  platforms.   In  water 
depths  less  than  400  feet  a  static  design  based  on 
the  force  due  to  an  expected  maximum  wave  dur- 
ing the  lifetime  of  the  platform  is  usually  sufficient 
to  guarantee  a  stiff  platform  whose  first-mode 
frequency   is   sufficiently   high   so   that  dynamic 
response  due  to  waves  can  be  neglected.  How- 
ever, in  deeper  water  economical  static  designs 
will  tend  to  decrease  the  first-mode  frequencies. 
An  experimental  study  was  made  in  an  attempt  to 
verify  the  hydrodynamic  damping  implied  by  the 
quasi-steady  drag-force  interaction  term  of  the 
presently    used    modified    Morison    equation    to 
represent  the  drag  force  on  an  oscillating  cylinder 
in  waves.  Damping  was  measured  for  an  elastically 
supported  circular  cylinder  in  a  steady  current. 
The  measured  values  were  up  to  4  times  lower 
than  the  theoretical  values.  The  disagreement  ap- 
pears to  be  that  the  experiments  were  outside  the 
range  for  which  the  quasi-steady  assumption  is 
valid.  Coefficients  of  added  mass  were  also  mea- 
sured and  were  found  equal  to  the  potential  theory 
value  irrespective  to  the  velocity  of  the  current 
(Sinha-OEIS) 
W77-05375 


OF    WEATHERED 


AQUEOUS    SOLUBILITIES 
NORTHERN  CRUDE  OILS, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering and  Applied  Chemistry;  and  Toronto 
Univ.  (Ontario).  Inst,  for  Environmental  Studies 
and  Engineering. 

For  primary  bibliographic  entry  see  Field  5A 
W77-05376 


EVALUATION  OF  MULTI-PURPOSE 

OFFSHORE      INDUSTRIAL-PORT      ISLANDS- 
GENERAL  ISLAND  CHARACTERISTICS. 

Delaware  Univ.,  Newark,  Coll.  of  Marine  Studies 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-248  335, 
Price  codes:  A21  in  paper  copy,  A01  in  microfiche' 
Delaware  University  College  of  Marine  Studies 
Final  Technical  Report  to  NSF-RANN  No.  NSF- 
RE-E-75-054A,  May  1975.  593  p.  P.  Swatek,  Pro- 
ject Manager. 

Descriptors:  "Resources  development,  "Baseline 
studies,  "Environmental  effects,  "Water  pollu- 
tion. Water  resources,  Coasts,  Islands,  Harbors, 
Facilities,  Industries,  Marketing,  Legal  aspects. 
Identifiers:  "Outer  Continental  Shelf,  "Artificial 
islands,  "Artificial  ports,  "Resources  manage- 
ment, "Energy  resources,  Siting,  Site  selection 
Environmental  assessment. 


This  report  is  the  first  of  a  two  volume  set  to  eval- 
uate the  possibility  of  construction  of  large  artifi- 
cial industrial/port  islands  to  be  located  off  the 
U.S.  Atlantic  and  Gulf  Coasts.  Participants  in  ad- 
dition to  the  University  of  Delaware  were:  Texas 
A  &  M  University,  Frederick  R.  Harris,  Inc.  and 
Gilbert  Associates,  Inc.  This  volume  contains  the 
following  articles:  (1)  Market  Demand  and  Gei 
Location  Options;  (2)  Process  Description  and 
Adaptation  Study;  (3)  Civil  Engineering  Con- 
siderations; (4)  Environmental  Assessments-  and 
(5)  Legal/Political  Aspects.  (See  W77-05378  thru 
W77-05382)  (Sinha-OEIS) 
W77-05377 


MARKET    DEMAND    AND    GENERAL    LOCA- 
TION OPTIONS, 

Texas  A  and  M  Univ.,  College  Station.  Industrial 
Economics  Research  Div.;  and  Delaware  Univ 
Newark.  Dept.  of  Business  Administration. 
For  primary  bibliographic  entry  see  Field  6D 
W77-05378 


PROCESS   DESCRIPTION   AND  ADAPTATION 

Gilbert/Commonwealth  Associates,  Reading,  Pa. 
W.  G.  Yeich. 

In:  'Evaluation  of  Multi-Purpose  Offshore  Indus- 
tnal-Port  Islands:  General  Island  Characteristics' 
Delaware  Univ.  Final  Tech.  Rept.  to  NSF-RANN' 
No.  NSF-RE-E-054A,  p  170-207,  May  1975  8  fie' 
12  tab,  5ref. 

Descriptors:    "Industries,    "Water   requirements, 
"Waste  disposal,  "Resources  development,  1 
portation,  Facilities. 

Identifiers:  "Outer  Continental  Shelf  "Artificial 
islands,  "Artificial  ports,  "Energy  resources 
"Waste  heat  utilization,  Wastes  discharge. 

The   primary   candidate   industries   have   one  or 
more  of  the  following  characteristics  in  common: 
limited  compatibility  with  human  residential  and 
recreational  activities  despite  extensive  pollution 
control  and  beauty  treatment;  energy  resource  in- 
tensive  and   considered   an   objectionable   point 
source  of  heat  rejected  to  the  environment;  and 
feed  stocks  and/or  products  compatible  with  I 
portation  by  large  ships.  A  portion  of  the  report 
describes  the  processes  that  would  most  likely  be 
incorporated    by    each    candidate    industry.     It 
describes,  as  an  example,  one  scheme  of  process 
integration  for  the  candidate  industries,  and  identi- 
fies promising  areas  of  research  and  development 
that  would  improve  the  adaptability  of  industrial 
processes  to  an  off-shore  island  site.  The  primary 
feasibility  of  the  island  are  the  areas  required  to 
support  the  industry  tenants  and  support  facilities, 
the  material  movements  to  and  from  the  island  to 
supply    the    industry    tenants    and    market    the 
products,  the  capital  costs  of  the  tenant  processes 
and  the  operating  manpower  requirements.  Varia- 
bles that  entered  into  the  investigation  of  induslrv 
integration  are  the  fresh  water  and  energy  require- 
ments of  each  industry  process  and  the  nature  and 
quantity   of  wastes   discharged.   (See   also   W77- 
05377)  (Sinha-OEIS) 
W77-05379 


ENVIRONMENTAL  ASSESSMENT, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  6G 
W77-05381 


LEGAL/POLITICAL  ASPECTS, 

Delaware  Univ.,  Newark.  Center  for  the  Study  of 

Marine  Policy. 

For  primary  bibliographic  entry  see  Field  6E 

W77-05382 


MARINE  POLLUTION  RESEARCH  TITLES. 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England).  Marine  Pollution  Infor- 
mation Centre. 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


For  primary  bibliographic  entry  see  Field  5A. 
W77 -05383 

PROTOTYPE     HIGH-SEAS     DISC-DRUM     OIL 
RECOVERY  SYSTEM, 

Lockheed   Missiles   and    Space   Co.,    Inc.,    Sun- 
nyvale, Calif. 

C  F  Scharfenstein,  and  W.T.  Beran. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  AD-A017 
000,  Price  codes:  All  in  paper  copy,  A01  in 
microfiche.  Coast  Guard  Office  of  Research  and 
Development,  Washington,  DC,  Report  No.  CG- 
D-150-75,  June  1975.  244  p,  5  append.  DOT-CG- 
24231-Aand-32782-A. 

Descriptors:    'Oil  spills,   *Oil  pollution,   'Water 

quality    control,    *Skimming,    'Water    pollution, 

•Pollution     abatement,     Separation     techniques, 

Prototypes. 

Identifiers:  "Oil  recovery,  Sea  state,  Disc-drum  oil 

recovery. 

The  delivered  oil  recovery  unit  was  designed  to 
recover  up  to  1 ,000  gpm  of  a  wide  variety  of  oils  in 
up  to  Sea  State  4  conditions,  to  survive  Sea  State 
6,  and  to  return  to  operating  at  a  spill  scene 
without  major  repair.  The  disc-drum  oil  recovery 
device  is  supported  afloat  by  a  catamaran  made  of 
inflatable  rubber  pontoons.  Machinery  is  installed 
in  the  twin  hulls  and  in  the  cross-structure  con- 
necting them.  Principal  machinery  components  are 
the  diesel  prime  mover,  the  four  recovered-oil 
transfer  pumps,  and  the  hydraulic  power  transmis- 
sion system  power  pumps  and  drive  motors.  The 
system  is  remotely  controlled,  refueled,  and  moni- 
tored through  a  330-ft-long  umbilical.  Recovered 
oil  is  transferred  through  a  300-ft-long,  10-in- 
diameter  transfer  hose  to  a  distribution  manifold 
onboard  the  tending  vessel.  The  two-unit  system  is 
transportable  in  a  Coast  Guard  HC-130-B  aircraft, 
on  a  truck  trailer,  and  onboard  a  wide  variety  of 
ships.  (Sinha-OEIS) 
W77-05384 


THE  VALUE  AND  VULNERABILITY  OF 
COASTAL  RESOURCES:  BACKGROUND 
PAPERS  FOR  REVIEW  AND  DISCUSSION. 

Georgia   Dept.    of   Natural   Resources,    Atlanta, 

Resource  Planning  Section. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05390 


AN  OVERVIEW  OF  COASTAL  GEORGIA  WIL- 
DLIFE, 

Georgia  Dept.  of  Natural  Resources,  Atlanta.  Of- 
fice of  Planning  and  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W77-05396 


COASTAL    DEVELOPMENT    AND    AREAS    OF 
ENVIRONMENTAL  CONCERN, 

North  Carolina  State  Univ.,  Raleigh.  Sea  Grant 

Advisory  Services. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05402 


DREDGING     AND    BIRDS     IN     THE    NORTH 
CAROLINA  ESTUARY, 

North   Carolina   Univ.   at   Wilmington.   Dept.   of 

Biology.  ,  .  r-  ,j  ,n 

For  primary  bibliographic  entry  see  Field  6G. 

W77-05408 

DISTRIBUTION  OF  BENTHIC   MACROINVER- 
TEBRATES  IN  AN  ARTIFICIALLY 

DESTRATIFIED  RESERVOIR, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy. 
For  primary  bibliographic  entry  see  Field  5B. 

W77-05485 


TOXICITY  OF  COPPER  TO  DAPHNIDS  IN 
RECONSTITUTED  AND  NATURAL  WATERS, 

Miami  Univ.,  Oxford,  Ohio. 
R.  W.  Winner. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-252  915, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Report  EPA-600/3-76-051.  May,  197.  68  p,  24  fig, 
24  tab,  17  ref.  Grant  No.  R802210. 

Descriptors:    'Environmental    effects,    'Copper, 
'toxicity,     'Daphnia,     Ponds,     Natural     waters. 
Water  pollution  effects. 
Identifiers:  Reconstituted  water. 

Survival  of  Daphnia  magna  was  highly  variable  in 
Marking's  reconstitued,  standard  water  and  medi- 
um waters.  Most  of  the  variation  was  due  to  varia- 
tions in  the  quality  of  the  distilled  water.  D.  magna 
reared  in  reconstituted,  standard  water  lost  the 
biramous  portons  of  their  swimming  antennae 
about  24  fays  after  birth  and  neither  the  use  of  ul- 
trapure  standard  water,  nor  vigorous  aeration  of 
the  distilled  water  base  prevented  this.  Onset  of 
antennal  damage  was  delayed  by  doubling  the  Ca 
concentration.  Populations  fed  vitamin-ennched 
algal  food  and  maintained  in  pond  water  showed 
no  population  depressions  or  die-off s  over  a  2-year 
period.  D.  magna  and  D.  pulex  were  significantly 
less  sensitive  to  an  acute  copper  stress  than  were 
K.  parvula  and  D.  ambigua.  There  was  no  signifi- 
cant difference  in  sensitivity  to  a  chronic  copper 
stress  when  reduced  longevity  was  used  as  the 
index.  (Chilton-ORNL) 
W77-05490 


THE  BACTERICIDAL  EFFECT  OF  BDEL- 
LOVIBRIO  BACTERIOVORUS,  ONE  OF  THE 
ORGANISMS  EFFECTIVE  IN  AUTO-PURIFICA- 
TION OF  WATER,  (IN  TURKISH), 

Hifzissiha  Okulu,  Ankara  (Turkey).  Halk  Saghgi 

Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05494 


DISAPPEARANCE  AND  MIGRATION  OF 
PROPANIL  AND  ITS  METABOLITE  3,4- 
DICHLORANILINE  IN  AN  IRRIGATED  LAND- 
SCAPE, (IN  RUSSIAN), 

Akademiya    Nauk    SSSR,    Pushchino.    Inst,    of 
Agrochemistry  and  Soil  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-05495 


ENVIRONMENTAL  MANAGEMENT  '76.  AN 
OVERVIEW  OF  FEDERAL  AND  PROVINCIAL 
ACTIVITIES  -  ENVIRONMENT  CANADA,  THE 
BIG  CLEAN-UP  GOES  ON, 

Water  and  Pollution  Control,  Vol.  114,  No.  11,  p 
21-22,  25,  27,  30,  32-33,  November,  1976. 

Descriptors:  'Industrial  wastes,  'Waste  treat- 
ment, 'Environmental  control,  'Food  processing 
industries,  Water  pollution  sources.  Water  pollu- 
tion treatment,  Treatment  facilities,  Dewatenng, 
Toxicity,  Pollutants,  Sludge  treatment,  Legal 
aspects.  Legislation,  'Canada,  Air  pollution. 

A  review  of  Canadian  efforts  to  combat  water  and 
air  pollution  was  presented,  as  well  as  efforts  to 
promote  environmental  conservation.  Water  pollu- 
tion control  guidelines  were  issued  for  several  in- 
dustries, including  potato  processing,  meat  and 
poultry,  and  fish  processing  organizations.  Among 
several  on-going  investigations,  parameters  which 
influence  dewaterability  of  various  industrial 
sludges  and  effects  of  treatment  processes  on  the 
toxicity  of  industrial  waste  effluents  were 
discussed.  Investigations  on  sources  and  control 
of  air  pollution  were  also  reported.  Technologi- 
cally innovative,  new,  or  experimental  waste  treat- 
ment methods  and  facilities  were  also  presented. 
Finally,  various  legislative  changes  and  proposals 
were  discussed.  (Collins-FIRL) 
W77-05502 


INDUSTRY  AND  THE  ENVIBONMENT, 

A.T.Alexander  ^_ 

CHEMSA,  Vol.  2,  No    10.  p  176-179,  Oei 
1976.  1  fig,  1  tab,  5  ref 

Descriptors:   "Industrial  wastes,   "Enviroai 
control,  'Metals,  'Pulp  and  paper  industry 
toring,   Analysis,    Waste   treatment     Lngin 
education.  Air  pollution,  Water  pollution  < 
Solid  wastes,  Africa 
Identifiers:  'South  Africa 

The  problems  of  control  and  disposal  of 
solid,  and  gaseous  industrial  wastes  wer« 
sidered  in  South  Africa.  The  differing  situali 
various  industries,  for  example,  iron  and  tu 
pulp  production,  require  modified  or  altei 
approaches.  The  observations  made  revolvi 
three  aspects  of  environmental  control:  m 
ing  of  inputs,  process  improvements  to  red' 
puts,  and  removal  processes.  Criteria  for  : 
water  quality  are  vastly  avaUable,  but  a  sub 
update  and  increase  in  this  information  asw 
good  information  retrieval  service  are  necJ 
Technological  techniques  are  also  outlined 
water,  and  solid  wastes  pollution  control.  \ 
educational  options  for  raining  environme 
and  pollution  control  experts  are  ie\ 
(Collins-FIRL) 
W77-05508 


INDUSTRIAL  WATER   AND   AIR   POLL 
CONTROL, 

Durban   City    Engineers    Dept.    (South  t 

Chemical  Services  Div. 

For  primary  bibliographic  entry  see  Field  51 

W77-05512 

WERRIBEE  RIVER  BASIN:   PROPOSAL' 
WATER  RESOURCES  MANAGEMENT, 

Victoria  State  Rivers  and  Water  Supply  C\ 

sion,  Melbourne  (Australia). 

For  primary  bibliographic  entry  see  Field  4. 

W77-05524 

FINAL  ENVIRONMENTAL  STATEMENT 
I      PROPOSED    1975    OUTER    CONTDT 
SHELF  OIL  AND  GAS  GENERAL  LEAS1 
OFFSHORE  SOUTHERN  CALIFORNIA 
SALE  NO.  35). 

Bureau  of  Land  Management,  Los  Angele 
Pacific  Outer  Continental  Shelf  Office. 
For  primary  bibliographic  entry  see  Field  6 
W77-05536 

FINAL  ENVDJONMENTAL  STATEMEN 
2     PROPOSED    1975    OUTER    CONTLN 
SHELF  OIL  AND  GAS  GENERAL  LEAS. 
OFFSHORE  SOUTHERN  CALIFORNIA 
SALE  NO.  35). 

Bureau  of  Land  Management,  Los  Angele 
Pacific  Outer  Continental  Shelf  Offlce- 
For  primary  bibliographic  entry  see  Field  t 
W77-05537 


FINAL  ENVIRONMENTAL  STATEMEN 

3  PROPOSED  1975  OUTER  CONTI!" 
SHELF  OIL  AND  GAS  GENERAL  LEAS 
OFFSHORE  SOUTHERN  CALIFORNIA 
SALE  NO.  35). 

Bureau  of  Land  Management,  Los  Angel' 
Pacific  Outer  Continental  Shelf  Office. 
For  primary  bibliographic  entry  see  Field ' 
W77-05538 

FINAL  ENVIRONMENTAL  STATEMEr 

4  PROPOSED  1975  OUTER  CONTI! 
SHELF  OIL  AND  GAS  GENERAL  LEA. 
OFFSHORE  SOUTHERN  CALIFORNIA 
SALE  NO.  35).  . 
Bureau  of  Land  Management,  Los  Angei, 
Pacific  Outer  Continental  Shelf  Office. 
For  primary  bibliographic  entry  see  Hew  , 
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WATER  RESOURCES  PLANNING— Field  6 
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5539 


ENVIRONMENTAL  STATEMENT.  VOL 
OPOSED  1975  OUTER  CONTINENTAL 
f  OIL  AND  GAS  GENERAL  LEASE  SALE 
IORE  SOUTHERN  CALIFORNIA  (O  C  S 
W.35). 

i  of  Land  Management,  Los  Angeles,  Calif 
Outer  Continental  Shelf  Office, 
mary  bibliographic  entry  see  Field  6G 
5540 


AND     POLLUTION     CONTROL     FOR 
JE  FACILITY, 
ipbuilding  and  Dry  Dock  Co.,  Chester,  Pa 

lee). 

ight,  Jr. 

item  No.  3,984,987,  5  p,  10  fig,  11  ref ;  Off i- 

zette  of  the  United  States  Patent  Office 

,  No  2,  p  496,  October  12,  1976. 

'tors:  'Patents,  *Water  pollution  control, 

:11s,  'Oil  pollution,  "Water  quality  control 

on  abatement,   Silting,    Water   pollution' 

>,  Facilities,  Docks. 

ers:  Containment,  Oil  pollution  prevention 

trol. 

jaratus  for  preventing  silt  from  entering  a 
facility  and  providing  spill  containment  is 
:ted  of  several  elements.  A  floating  barrier 
s  the  means  whereby  liquid  spills,  e.g.,  fuel 
cotained  within  a  confined  area  to  pemit 
mplete  and  easier  recovery.  Connected  to 
ler  is  a  flexible  curtain  which  is  anchored 
floor  of  the  water  body.  The  curtain 
!  silt  from  entering  the  area  and  thereby 
he  necessity  of  periodic  dredging.  The  cur- 
<  contains  at  least  one  opening  so  that  the 
*  can  enter  and  leave  the  facility.  The  bar- 
curtain  are  connected  in  such  a  fashion  to 
structure,  e.g.,  a  pier  or  dock,  so  that  the 
nd  curtain  can  rise  and  fall  with  the  tides 
e  also  connected  so  that  both  can  be 
o  permit  the  passage  of  a  ship.  (Sinha- 
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XUTION  COMPLIANCE  MONITOR, 

^search  and  Engineering  Co.,   Linden 
e). 

ary  bibliographic  entry  see  Field  5A. 


TER  RESOURCES 

^NNING 

chniques  Of  Planning 


^,cS£OF  WATER  AND  RELATED 
r »™  ,°R  DIVERSIFIED  FARMING  ON 
IAWAII:  A  HYPOTHETICAL  STUDY 

Univ.,     Honolulu.     Water     Resources 

Center. 

jry  bibliographic  entry  see  Field  3F. 


rf-r^NTIAL  WATER  DEMAND:  AN 
IETRIC   AND   SIMULATION   ANALY- 

Univ.,  Lexington.  Dept.  of  Agricultural 

ry  bibliographic  entry  see  Field  6D. 


jliJUJL OF        URBAN-RELATED 
tESOURCES  RESEARCH, 

lfte  State  Univ.,  New  Brunswick,  N  J 
iy  blb"ographic  entry  see  Field  3D 


SMEWDEERLSYFS0TREMLSAY0UT    AN°    °ESIGN    °F 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
G/-7-7Pnc^ncy  blbll°8raphic  entry  see  Field  5D. 
W  /  7-05 195 


AIR  POLLUTION  CONTROL  COSTS  AND  CON- 

ANALYSB    PATTERN  EFFECTS.  A  REGIONAL 

Drexel  Univ.,  Philadelphia,  Pa.  Coll.  of  Business 

Administration. 

For  primary  bibliographic  entry  see  Field  5G 

W77-05215 


p1REJjHECTSFOR    EVALUATING    IRRIGATION 

Economic  Research  Service,   Washington,   DC 

Natural  Resource  Economics  Div. 

For  primary  bibliographic  entry  see  Field  3F. 

W77-05237 


MINIMIZING     CANAL    CAPACITY     FOR     IR- 
RIGATED RICE, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  3F 
W77-05239 


mJ7nDIAL  CROPPING   PATTERN  FOR  BASIN 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  3F 
W77-05240 


THE      CONTROL      OF      A      MULTIPURPOSE 
RESERVOIR, 

Trinity  Coll.,  Dublin  (Ireland). 

For  primary  bibliographic  entry  see  Field  4A 

W77-05241 


A  COMPARISON  BETWEEN  A  MONTHLY 
SIMULATION  AND  AN  ANNUAL  MORAN 
MODEL  OF  VAAL  DAM, 

Natal   Univ.,   Durham   (South   Africa).   Dept    of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A 

W77-05243 


OPTIMIZATION  OF  WATER  PUMPING  COSTS 
BY  HIERARCHICAL  METHODS, 

Sheffield  Univ.  (England).  Dept.  of  Control  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  6C 

W77-05245 


MINIMUM     COST    DESIGN     USING     A     PRE- 
PLANNED NODAL  SEARCH  METHOD, 

For  primary  bibliographic  entry  see  Field  4A 
W77-05246 


DECOMPOSITION  OF  WATER  DISTRIBUTION 
NETWORKS, 

Illinois  Inst,  of  Tech.,  Chicago. 

For  primary  bibliographic  entry  see  Field  4A 

W77-05251 


UNCERTAINTY  AND  PLANNING  FOR  WATER 
POLLUTION  CONTROL, 

Toronto  Univ.  (Ontario).  Dept.  of  Industrial  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  5G 

W77-05253 


ECONOMIC  TRADE-OFFS  TO  LIMIT  NON- 
POINT  SOURCES  OF  AGRICULTURAL  POL- 
LUTION, 

Iowa  State  Univ.,  Ames. 


For  primary  bibliographic  entry  see  Field  5G 

W77-05255 


IMPACTS    OF   STATE    LAND    USE    AND    EN- 
VIRONMENTAL REGULATIONS, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  6G 

W77-05256 


A  PRACTICAL  METHODOLOGY  FOR  RIVER 
QUALITY  SIMULATION  THROUGH  THE 
STAGE-WISE  GENERATION  OF  TRANSITION 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Systems  Engineering 
for  primary  bibliographic  entry  see  Field  5G 
W77-05257 


SOME  PROBLEMS  IN  THE  SIMULATION  OF 
VERY  LARGE  HYDRODYNAMIC  SYSTEMS, 

RAND  Corp.,  Santa  Monica,  Calif. 

For  primary  bibliographic  entry  see  Field  2L 

W77-05258 


THE  ASYMPTOTIC  DISTRIBUTION  OF  THE 
RANGE  AND  OTHER  FUNCTIONS  OF  PAR- 
TIAL SUMS  OF  STATIONARY  PROCESSES, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  4A 

W77-05347 

6B.  Evaluation  Process 


IMPROVING  INFORMATION  DISSEMINATION 
AND  TECHNOLOGY  TRANSFER  IN  THE 
WATER  RESOURCES  FIELD, 

Missouri  Water  Resource  Center,  Columbia. 
R.  L.  Lee,  and  E.  Ferraro. 
.,  Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  210 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche' 
Completion  Report,  Dec  15,  1976.  86  p  39  ref 
OWRTX-145-MO(4269)(2). 

Descriptors:       "Communication,       Photography, 
"Films,  "Information  exchange.  Documentation 
Streams,  Rivers,  Attitudes,  Social  aspects. 
Identifiers:  "Information  dissemination,  "Motion 
pictures,  "Technology  transfer. 

An  application  of  motion  picture  communication 
to  solving  the  problem  of  communicating  water 
research  results  to  the  public  is  described.  Com- 
munication theory  was  applied  to  motion  picture 
production  for  use  in  an  information  dissemination 
program  for  water  resources.  A  documentary  film, 
RIVERS,  and  a  series  of  three  news  film  clips  on 
specific  water  research  projects  were  produced 
and  distributed  via  various  channels  to  the  general 
public.  RIVERS  was  a  visual  essay  of  an  impor- 
tant resource,  streams,  and  was  produced  to  be  of 
interest  to  all  segments  of  the  public.  Three  film 
clips  were  produced  to  inform  the  public  about 
specific  types  of  water  research  being  conducted 
by  various  scientists  and  how  that  research  related 
to  the  quality  of  life.  These  films  used  different 
types  of  film  style  to  accomplish  their  specific  ob- 
jectives. Taken  together,  they  represent  a  com- 
prehensive approach  to  solving  the  problem  of 
communicating  with  the  general  public  using  film 
(See  also  W77-0119I) 
W77-05102 


GENESEE    COUNTY    PARKS    AND    RECREA- 
TION  STUDY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Park 

and  Recreation  Resources. 

L.  W.  Moncrief,  and  R.  E.  Manning. 

Michigan  Agricultural  Experiment  Station,  East 

Lansing,  Research  Report  272,  October  1975   14  n 

31  tab.  F' 
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Field  6-WATER  RESOURCES  PLANNING 
Group  6B  — Evaluation  Process 


Descriptors:   'Parks,  'Surveys,  'Recreation  de- 

mand,    'Financing,   Recreation   fac.ht.es     Social 

participation,  Use  rates,  Management,  Planning, 

•Michigan. 

Identifiers:  (ienescc  County(Mich). 

A  three-phase  survey  of  park  users,  the  general 
population,  and  community  leadership,  was  used 
to  gather  information  on  which   to   hasc  future 
management  of  the  Genesee  County  park  system. 
Survey  results  showed  that  the  general  citizenry 
was  fairly  satisfied  with  the  system.  Five  areas 
were  consistently   mentioned   as   priority   needs: 
swimming  or  water  sports  areas,  sports  facilities, 
trails  for  walking  and  biking,  camping  areas,  and 
children's  activity  areas.  More  than  one-half  of  all 
county  residents  appeared  to  be  using  the  parks 
but  very  significant  differences  existed  between 
different  age  groups  and  locations  within  the  coun- 
ty. Less  than  13%  of  all  park  users  were  non-coun- 
ty residents.  While  results  were  not  definitive,  ra- 
cial or  ethnic  conflicts  appeared  to  play  a  role  in 
people's  attitudes  towards  the  park  system.  Coun- 
ty residebnts  overwhelmingly  favored  supporting 
a  park  and  recreation  program  with  public  tax  mo- 
nies but  less  than  half  of  the  registered  voters  in- 
dicated willingness  to  increase  the  mill  rate  at  that 
time,  supporting  up  to  a  3/4  mill.  Entrance  fees  01 
user  charges  were  favored  as  an  alternative  to  tax 
increases  for  increased  future  financing  by  70%  of 
the   registered   voters.   Both  park   users  and   re- 
gistered voters  favored  the  development  of  exist- 
ing parks  as  opposed  to  parkland  acquisition  for 
future      development.      Recommendations      for 
generating  support  for  increaded  tax  support  of 
county   parks  based  on   these   surveys   are  also 
discussed.  (Luedtke-Wisconsin) 
W77-05214 


FINANCING    WATER    DEVELOPMENT    PRO- 
GRAMS IN  AN  ECOLOGICAL  AGE, 

Denver  Water  Dept. ,  Colo. 

J  L  Igilvie. 

Journal  American  Water  Works  Association.  Vol 

68,  No  2,  p  93-96,  1976. 

Descriptors:  'Financing,  *Bond  issues,  'Political 
constraints.  Political  aspects,  Water  resources 
development,  'Colorado,  Non-structural  alterna- 
tives, 'Attitudes,  'Social  participation. 
Identifiers:  'Public  relations,  'Denver(Colo), 
Public  opinion  sampling,  Public  information  pro- 
grams. Voter  response.  Public  education  pro- 
grams. 

A  public  education  program  is  described  which 
was  utilized  to  inform  the  public  in  Denver  (Colo.  I 
about  the  critical  need  to  pass  a  $160  million  bond 
issue  in  support  of  financing  for  a  12-year,  $385 
million  capital  improvement  program  for  water 
utilities  and  other  needs.  The  16-month  public  in- 
volvement program  was  launched  by  the  Denver 
Water  Board  after  voters  narrowly  rejected  a  $200 
million  bond  issue  in  an  earlier  election   To  begin, 
a  general  brochure  was  printed  and  distributed 
describing  the  history  and  present  operation  of  the 
water  utility.  Next,  35  members  were  chosen  for  a 
capital     improvements    advisory     committee     to 
represent  both  political  parties,  minority  groups, 
civic  and  environmental  organizations,   business 
and  labor  and  senior  citizens.  Six  formal  2-3  hour 
meetings  were  scheduled  to  explain  the  issues  to 
the  public,  and  alternative  courses  of  action  were 
solicited  from  the  advisory  committee   The  water 
board  also  appealed  to  civic  and  community  or- 
ganizations   to    schedule    speakers    for    various 
public  meetings,  and  numerous  groups  responded^ 
Large  newspaper  advertisements  were  published 
twice  before  the  election,  and  the  names  of  hun- 
dreds of  supporters  were  published.  In  addition, 
public  opinion  polls  were  used  extensively  to  sam- 
ple opinion  around  the  Denver  metropolitan  area 
and  to  pinpoint  neighborhoods  and  groups  where 
additional  public  relations  efforts  were  needed 
(Harris-Wisconsin) 
W77-05218 


METHOD     M)R     EVALUATING     IRRIGAT1 
PROJECTS, 

Economic    R<  Washington      \>  < 

Natural  Resoura 

For  primary  bibliographic  entry  see  Field  31 

W77-05237 

UNCERTAINTY  AM)  PLANNING  LOR  WATER 
POLLUTION  CONTROL, 

Toronto  Univ,  (Ontario).  Dept.  of  Industrial  I  n 

gineering. 

For  primary  bibliographic  entry  see  Field  5G 

W77-05253 

A    REVIEW     OF    RECENT     EXTENSIONS    OS 
LINEAR  ECONOMIC  MODELS  TO  REGIONAL 

ENVIRONMENTAL  QUALITY  ANALYSIS 

Har/a  Engineering  Co.,  Chicago.  III. 

J.A.Gibson. 

Journal  of  Environmental  Systems,  Vol   6,  No.  I, 

p  147-172,  1976-77.  2  tab,  20  ref. 

Descriptors:  "Environmental  effects,  'Regional 
analysis.  'Comprehensive  planning,  'Model  stu- 
dies 'Input-output  analysis,  'Linear  pro- 
gramming. Alternative  planning.  Economics, 
Evaluation,  Ecology,  Water  utilization.  ' 
benefit  analysis.  Land  use.  Optimization,  Equa- 
tions, Systems  analysis. 

Identifiers:  'Environmental  quality,  Second 
generation  models,  General  equilibrium  approach. 
Marine  economic  commodities.  Cost  minimiza- 
tion. 

Regional  economic  planning  can  no  longer  be 
primarily  concerned  with  the  regional  economy 
and  its  development;  it  also  must  take  cognizance 
of  the  effect  of  economic  development  on  the 
natural  environment.  This  expansion  of  regional 
planning  necessitates  the  development  of  new 
tools  and  methodologies  for  evaluating  alterna- 
tives. This  paper  selectively  reviews  recent  exten- 
sions of  input-output  and  linear  programming 
models  to  include  a  regional  environmental  quality 
component.  Considered  are:  a  general  equilibrium 
approach  to  environmental  quality  analysis;  the 
extension  of  input-output  models  to  regional  en- 
vironmental quality  analysis,  including  the  Leon- 
tief  model,  the  Charleston  Metropolitan  Region 
study,  the  Victor  model,  and  the  Isard  model;  and 
Russell  and  Spoffords  linear  progrmming  politico- 
Pollution  model.  These  models  stress  the  need  for 
synthesis  of  physical  environment  and  design,  so- 
cial, political  and  other  cultural  factors.  Since 
these  models  do  not  provide  any  objetive  basis  for 
defining  the  optimum  balance  between  pecuniary 
economic  growth  and  environmental  quality,  op- 
timum level  will  depend  upon  the  value  system  of 
the  people  (Bell-Cornell) 
W77-05254 
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THE    GALLATIN    AP, 

POR1 , 

Monl 

and  J   W   I" 

Avail.  '  ical  ' 

Springfield,  VA  22161  as  Pfc 

A03  in  paper  copy    A0I  inJj 

RANNGI  38.GI-29908X1.GI-JM 

Descriptor*:  -Legislation.  "Wildlife,  *y 
•Population 

lion,     'Air    quality,    'Water 
"Recreation.    Employment.    Agriculture, 
Income.  Costs.  "Montana 
Identifiers:      "Gallatin     CanyonO' 
Couoty(Monta),   Communn 
.  lopmenKMTl. 

I  his  summary   of  what  has  happened  a 
might   happen   in   the  Gallatin  area  strei 
change  will  take  place  and  that  citizens 
plan   for  the   area's  future.  Data  collect 
1970  when  annoncement  was  rxu 
developing  Big  Sky  resort  in  Gallatin  Cai 
other  county   data  are  the   I 
Emphasis  is  placed  on  the  importai 
decisions  as  they  affect  Gallatin 
agricultural  land  is  beng  converted 
use  in  the  Bozeman  area.  This  trend  is 
continue  with  rural  areas  increasingly 
for  vacation  homes  and  resorts.  Most 
valleys  are  subject  to  some  air  polluti 
temporary   thermal   inversions    Water 
presently  good.  The  only  regulatii 
over  areas  to  be  developed  is  the  Sta 
of  Health  sanitary  regulations  on  wa 
sanitrary  disposal  of  waste;  these 
be  lifted  if  developed  land  is  to  be  used 
and  important  recreation,  needs  a  sounr 
ment    program.    Economic    resources 
balanced  to  combine  wildlife,  recreatioi 
ture  and  lumbering.  The  impact  of  develo 
public  cost  and  income  is  schematically  j 
A  summary  of  pertinent  Montana  legi 
given  (Gentry-NC) 
W77-05295 


ECONOMIC  TRADE-OFFS  TO  LIMIT  NON- 
POINT  SOURCES  OF  AGRICULTURAL  POL- 
LUTION, 

Iowa  State  Univ..  Ames. 

For  primary  bibliographic  entry  see  Field  5G. 

W77 -05255 

IMPACTS  OF  STATE  LAND  USE  AND  EN- 
VIRONMENTAL REGULATIONS, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-05256 

DISASTER  RECOVERY  PLANNING  REPORT. 

Pennsylvania     Office     of     State     Planning     and 

Development,  Harrisburg. 

For  primary  bibliographic  entry  see  Field  6F. 

W77-05293 

UPPER  JAMES  RIVER  BASIN  WATER  QUALI- 
TY MANAGEMENT  PLAN. 

Wiley  and  Wilson,  Inc.,  Lynchburg.  Va. 


A  REVIEW  AND  ANALYSIS  OF  ENVIR 
TAL  IMPACT  ASSESSMENT  METH 
GIES,  .   ,    . 

Construction  Engineering  Research  Lab 
Champaign,  111. 

For  primary  bibliographic  entry  see  Held 
W77 -05296 


INLAND  LAKES  WATER  QUALI 
WATERSHED  PLANNING:  REMOTE 
TECHNOLOGY  APPLICATIONS, 

Michigan    Environmental    Research    H 
Arbor. 

T  Borton,  C.  T.  Wezemak,  and  R.  K..  Ka 
Available  from  the  National  Technics^ 
tion  Service,  Springfield.  VA  22161  as  P 
Price  codes:  A09  in  paper  copy,  A01  in  n 
Prepared  for  the  National  Science  F. 
Report  NSF-RA-E-75-036.  June  1975 
fig,  24  tab,  21  ref.  6  append.  GI-34809X1 

Descriptors:  'Remote  sensing.  *Spe 
'Infrared  radiation.  Photography,  'Dec 
ing,  'Information  exchange.  Water 
•Eutrophication,  Lakes,  'Michigan, 
Measurement,  Watersheds(Basins  , 
'Watershed  management.  Water qualltj 
Identifiers  Fenton  Township(MI),  Gen 
tylMIl,  Opinion  leaders.  Inland  lal 

Three    lakes    in    Fenton   Townships, 
Genesee  County  (MI),  were  the  subjec 
study   to  test  the   utility   and  impact 
sensing  information  on  local  decision  n 
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«ana 


ought  to  analyze  the  present  sources  and 

information  within  and  between  agencies 
iess  the  influence  of  the  introduction  of 
sensing  information.  Salience,  credibility 
ntinuity  were  elements  of  a  program 
d  to  develop  a  transfer  and  dissemination 

for  technologically  derived  information 
nendations  for  a  local  information  dis- 
lon  program  include:  (1)  remote  sensing 

be    oriented    to    solve    current,    visible 
is;  (2)  a  network  of  opinion  leaders  and  or- 
uns  should   be   used   for  communicating 
sensing  information;  (3)  currently  operat- 
cies  and  interest  groups  should  coordinate 
sensing  information   with   local  decision 
Remote  sensing  techniques  tend  to  stimu- 
rest  among  local  residents  and  provide 
>us  information,   thus  encoraging  public 
t.  Some  problems  with  the  technique  are 
ihty    to    maintain    scale    uniformity    of 
,  dependence  on  good  weather  conditions 
led  availability  of  processing  facilities    A 
;ensing  eutrophication  index  is  proposed 
:lassification  and  change  detection.  As  the 
and  size  of  lakes  to  be  monitored  for  en- 
ital  quality  increase  and  as  the  shoreline 
ershed    are    important    factors,    remote 
nore  adequately  provides  a  data  base  for 
source    management    and    environment 

(Gentry-NC) 
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IER  EVALUATION  OF  THE  QUALITY 
ST  OK  DOMESTIC  WATER, 

i   Univ.,    Berkeley,    School    of    Public 

iry  bibliographic  entry  see  Field  5G. 


URCE     PLANNING     PROCESS     FOR 
**S  COAST, 

>ept.  of  Natural  Resources,  Atlanta.  Of- 

nning  and  Research. 

ry  bibliographic  entry  see  Field  6G 


-   DEVELOPMENT   AND   AREAS   OF 
'MENTAL  CONCERN, 

rolina  State  Univ.,  Raleigh.  Sea  Grant 

services. 

7  bibliographic  entry  see  Field  2L. 


X*        RELATED         TO         WATER- 

,™  .,AND  WATER-ENHANCED 

ION  IN  WATERSHEDS  -  PHASE  I 

na  State  Univ.,  University  Park  DeDt 
on  and  Parks. 

Smissen,  and  M.  L.  Christiansen 
rrom  the  National  Technical  Informa- 
e,  Springfield,  VA  22161  as  PB-264  695 
>:  A08  m  paper  copy,  AOl  in  microfiche' 
ubl.cation  92,  Institute  for  Research  on 
,o      Resources.  University  Park   PA 

1  0700,-5038P-   %  ref'   °WRT  X-°33- 

■  'Standards,  "Recreation, 

„,,    ,.,  mana,gement,  'Planning, 

nia  Water  skiing,  Swimming,  Skiing, 
g.  Beaches,  Ice  skating,  Hunting,  Fish- 
ites.  Boating. 

*Water-oriented  recreation,  'Water- 
■creation,  'Outdoor  recreation,  Tobog- 
inS'  ^8ntSee,'ng'  Power  boating,  Pic- 
nrf;  anS'  HkeS'  Ho"eback  riding, 
anoe.ng,  Bicycling,  Snowmobiling. 

concerns  standards  related  to  water- 
nd  water-enhanced  recreation  in 
a  watersheds;  however,  the  substan- 
,  w  generally  applicable  to  outdoor 
anmng.  The  report  is  a  review  of 
«mg  forth  planning  and  development 


guidelines  and  environmental  and  support  require- 
ments for  25  recreation  activities.  More  than  100 
sources  were  identified,  reviewed,  analyzed  and 
summarized  in  relation  to  outdoor  recreation 
which  ,s  water-enhanced  or  water-oriented  The 
review  has  three  aspects:  summary  commentary 
the  presentation  of  all  guidelines  and  requirements 
identified  with  reference  documentation  for  the  25 
activities;  and  listing  of  references  with  indication 
of  information  type  contained  in  each  related  to 
W77  0P548°4  V"  (Sink-Penn  Stat<=) 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

AIR  POLLUTION  CONTROL  COSTS  AND  CON 
ANA™  PATTERN  EFFECTS  A  RE^ON°ANL 

Drexel  Univ.,  Philadelphia,  Pa.  Coll.  of  Business 

Administration. 

For  primary  bibliographic  entry  see  Field  5G 

W77-052I5 


EVALUATION  OF  MULTI-PURPOSF 

OFFSHORE      INDUSTRIAL-PORT      ISLANDS 
GENERAL  ISLAND  CHARACTERISTICS^ 

Delaware  Univ.,  Newark,  Coll.  of  Marine  Studies 
hor  primary  bibliographic  entry  see  Field  5G 

W77-05377 

6D.  Water  Demand 


FINANCING    WATER    DEVELOPMENT 
GRAMS  IN  AN  ECOLOGICAL  AGE 

Denver  Water  Dept.,  Colo. 

For  primary  bibliographic  entry  see  Field  6B 

W77-05218 


PRO- 


OPTIMIZATION  OF  WATER  PUMPING  COSTS 
BY  HIERARCHICAL  METHODS 

Sheffield  Univ.  (England).  Dept.  of  Control  En- 
gineering. 

M.  J.  H.  Sterling,  and  B.  Coulbeck 
Proceedings  of  the  Institution  of  Civil  Engineers, 
Vol.  59   Part  2,  p  789-797,  December  1975   1  fifi    i 
tab,  5  ref.  6' 

Descriptors:  'Water  supply,  'Pumping, 
Optimization,  Economic  efficiency.  Cost  com- 
parisons Networks,  Control,  Electricity,  Equa- 
tions, Water  demand,  Operating  costs,  Tariff 
Computer  models,  Constraints,  Reservoirs' 
Systems  analysis. 

Identifiers:  Cost  minimization,  Lagrange  duality 
theory,  'Hierarchical  optimization  technique 
Linear  difference  equation. 

Increasing   sizes   and   operating   costs   of   water 
supply  systems  make  it  essential  to  have  rigorous 
easily  applicable  optimization  methods  This  paper 
describes  modifications  to  a  previously-developed 
hierarchical  optimization  method;  these  improve- 
ments   make    the    method    more    applicable    for 
evaluating  optimal  control  decisions  taking  into  ac- 
count all  relevant  factors.  In  particular,  methods 
have  been  devised  for  the  optimization  of  electrici- 
ty maximum  demands  and  to  make  it  possible  to 
compare  electricity  unit  and  demand  changes  ac- 
curately. The  optimization  formulation  is  based  on 
Lagrange  duality  theory  and  its  solution  is  derived 
by  a  two-level  hierarchical  method.  The  method 
deve  oped   has   been  applied   to  a  simple   water 
supply  system  and  the  results  show  that  desirable 
operational   features   have   been  achieved   which 
would  result  in  a  reduction  of  operating  cost  under 
continuously  variable  pumping  capability.  (Bell- 
Cornell) 
W77-05245 


RURAL  RESIDENTIAL  WATER  DEMAND-  AN 
ECONOMETRIC   AND   SIMULATION   ANALY- 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 
Economics. 

O.  C.  Grunewald,  C.  T.  Haan,  D.  L.  Debertin,  and 

D.  I.  Carey. 

Water  Resources  Bulletin,  Vol.  12    No    5    p  951 

052-KY(3)ber  '976  2  fi8'  4  tab'  °  r6f-  °WRT  A" 

Descriptors:  'Water  supply,  'Water  demand 
Simulation  analysis,  'Economics,  Pricing  Water 
policy.  Management,  Water  utilization,'  Rural 
areas  Reservoirs,  Mathematical  models,  Equa- 
tions, Systems  analysis. 
Identifiers:  'Residential  water. 

This  study  proposes  that  demand  management 
through  pricing  policies  can  be  used  in  conjunction 
with  supply  management  to  solve  water  supply 
problems.  Economic  principles  are  shown  to  apply 
to  rural  residential  water  use.  A  demand  function 
tor  water  was  developed  based  on  cross-sectional 
water  use  data  collected  in  Kentucky.  Price  was 
found  to  be  a  significant  determinant  of  the  quality 
of  water  demanded.  A  constant  price  elasticity  of  - 
0.92  was  found.  The  demand  function  as  used  in  a 
simulation  analysis  to  determine  reservoir  capaci- 
ty needed  to  supply  water  needs  of  a  rural  commu- 
nity The  simulation  revealed  that  price  can  signifi- 
cantly affect  required  reservoir  storage.  (Bell-Cor- 
nell) 
W77-05187 


PARKS    AND    RECREA- 


GENESEE    COUNTY 
TION  STUDY, 

Michigan  State  Univ.,  East  Lansing.  Dept  of  Park 

and  Recreation  Resources. 

For  primary  bibliographic  entry  see  Field  6B 

W77-05214 


MINIMUM     COST    DESIGN     USING     A 
PLANNED  NODAL  SEARCH  METHOD 

^°X,Prmary  bibli°graphic  entry  see  Field  4 A 

W77-05246 


PRE- 


CONSUMER  EVALUATION  OF  THE  QUALITY 
AND  COST  OF  DOMESTIC  WATER 

California    Univ.,    Berkeley,    School    of    Public 
Health. 

QifSESP  bibH°graphic  entry  see  Field  5G. 

W  /7-0537I 


A  MULTINOMIAL  ANALYSIS  OF  WATER  DE- 
MAND, 

Building      Research       Establishment,       Watford 

(England). 

R.  G.  Courtney. 

Building  and  Environment,  Vol  11    No  3    n  ?rn 

209,  1976.  5  fig,  10  tab.  6  ref,  append.  ' 

Descriptors:  'Water  demand,  'Flow  rates   'Water 
S"PplJ'  ...         *Water  distribution(Applied), 

Probability,  Design  flow.  Pipes,  Data  collections 
Monitoring,   Outlets,   Equations,   Computer  pro- 
grams.    Water     utilization,     Systems     analysis 
'Forecasting. 
Identifiers:  'Multinomial  analysis. 

Presented  is  a  new  approach  for  predicting  the 
flow  rates  in  water  supply  systems  based  on  an 
analysis  of  the  combinations  of  outlets  simultane- 
ously m  use  in  each  dwelling  and  on  the  applica- 
tion of  the  multinomial  probability  distribution 
his  approach  does  not  require  uses  within  a 
dwelling  to  be  independent  but  still  requires  inde- 
pendence between  dwellings.  The  method  is  used 
to  predict  peak  flow  rates  in  each  supply  system 
(hot,  cold,  and  drinking  water)  for  different  sized 
groups  of  apartments,  and  the  total  water  demand 
of  the  apartments  is  similarly  predicted.  It  is  often 
cheaper  and  easier  to  monitor  outlet  usage  rather 
than  flow  rates,  although  flow  rates  provide  su- 
perior data  if  the  same  size  sample  of  users  can  be 
covered.  In  either  case,  multinomial  distribution 
can    be    used    to    predict   combined    flows    The 
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method  is  well  suited  to  the  synthesis  of  combined 
demand  on  building  services  from  a  group  o 
users.  Other  possible  applications  would  be,  for 
example,  in  the  design  of  electrica  systems, 
drainage  services,  and  communal  heating 
schemes.  (Bell-Cornell) 
W77-05244 

HYDROLOGY  AND  WATER  RESOURCES  OF 
THE  CHARLES  RIVER  BASIN,  MAS- 
SACHUSETTS, 

Geological      Survey,      Boston,      Mass.      Water 

Resources  Div. 

Forpnmary  bibliographic  entry  see  Held  /c. 

W77-05280 

OREGON'S  LONG-RANGE  REQUIREMENTS 
FOR  WATER.  GENERAL  SOIL  MAP  REPORT 
WITH  IRRIGABLE  AREAS,  JOHN  DAY 
DRAINAGE  BASIN. 

Oregon  Agricultural  Experiment  Station,  Corval- 

lis. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-05285 

OREGON'S  LONG-RANGE  REQUIREMENTS 
FOR  WATER.  GENERAL  SOIL  MAP  REPORT 
WITH  IRRIGABLE  AREAS,  DESCHUTES 
DRAINAGE  BASIN. 

Oregon  Agricultural  Experiment  Station,  Corval- 

For  primary  bibliographic  entry  see  Field  2G. 
W77-05286 

OREGON'S  LONG-RANGE  REQUIREMENTS 
FOR  WATER.  GENERAL  SOIL  MAP  REPORT 
WITH  IRRIGABLE  AREAS.  HOOD  DRAINAGE 
BASIN,  o      .         „         . 

Oregon  Agricultural  Experiment  Station,  Corval- 

lis. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-05298 

OREGON'S  LONG-RANGE  REQUIREMENTS 
FOR  WATER.  GENERAL  SOIL  MAP  REPORT 
WITH  IRRIGABLE  AREAS,  WILLAMETTE 
DRAINAGE  BASIN, 

Oregon  Agricultural  Experiment  Station,  Corval- 

For  primary  bibliographic  entry  see  Field  2G. 

W77-05299 


MARKET  DEMAND  AND  GENERAL  LOCA- 
TION OPTIONS, 

Texas  A  and  M  Univ.,  College  Station.  Industrial 
Economics  Research  Div.;  and  Delaware  Univ., 
Newark.  Dept.  of  Business  Administration. 
D  M  Bragg,  N.C.Whitehorn,  and  B.G.  Schmidt. 
In:  'Evaluation  of  Multi-Purpose  Offshore  Indus- 
trial-Port Islands:  General  Island  Characteristics', 
Delaware  Univ.  Final  Tech.  Rept.  to  NSF-RANN, 
No  NSF-RE-E-75-054A,  p  1-169,  May  1975.  38 
fig,  44  tab,  81  ref.  GI-431 1 1. 

Descriptors:  Resources  development,  *Marketing, 
•Industries,  Islands,  Electric  powerplants,  Fertil- 
izers, *Dcmand. 

Identifiers:  'Outer  Continental  Shelf,  'Resources 
management,  Site  selection,  Siting,  Artificial 
elands,  Artificial  ports,  Petroleum  refining. 
Petrochemical  manufacturing,  Deepwater  ter- 
minals, LNG  rcgasification,  Urban  solid  waste 
processing,  Paper  manufacturing. 

Serious  consideration  of  offshore  artificial  islands 
as  locations  for  various  service  and  heavy  industri- 
al facilities  must  start  with  an  examination  of 
several  industry  sectors  in  order  to  make  a 
icasonablc  determination  of  the  most  likely  can- 
didaics  for  island  occupancy.  Attention  must  also 
be  directed  to  the  social,  economic  and  physical 
conditions  existing   in  each  geographical   region 


under  consideration  to  determine  how  these  in- 
teract   with    the    social,    economic    and    physical 
characteristics  of  each  sector  of  industry  to  be  a 
candidate  for  artificial  island  location  in  a  particu 
lar  geographic  region.  It  was  found  that  an  indus- 
try which  might  be  a  candidate  on  the  East  or  Gull 
coast  was  not  always  a  candidate  on  both  coasts 
due  to  significant  differences  in  economic,  en- 
vironmental and  social  conditions  in  the  two  areas 
Among  the  many  sectors  of  industry  which  were 
reviewed,  eleven  significant  ones  were  studied  in 
detail  These  are:  petroleum  refining;  petrochemi- 
cals   manufacturing;   electric    power   generation; 
deepwater  terminals;  liquefied  natural  gas  (LNG) 
regasification;  urban  solid  waste  processing  and 
disposal;     fertilizer    manufacturing;    and    paper 
manufacturing.    (See    also    W77-05377)    (Sinha- 
OEIS) 
W77-05378 

PROCESS    DESCRIPTION    AND   ADAPTATION 
STUDY, 

Gilbert/Commonwealth  Associates,  Reading,  Pa. 
For  primary  bibliographic  entry  see  Field  5G. 

W77-05379 

WERRIBEE  RIVER  BASIN:   PROPOSALS  FOR 
WATER  RESOURCES  MANAGEMENT, 

Victoria  State  Rivers  and  Water  Supply  Commis- 
sion, Melbourne  (Australia). 
For  primary  bibliographic  entry  see  Field  4A. 

W77-05524 


WATER  RE-USE  IN  JAPAN, 

Water  Reuse  Promotion  Centre,  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  5D. 

W77-05528 

6E.  Water  Law  and  Institutions 


with  an  interest  in  seabed  mining,  and  offji 
United  States  Cabinet  departments  and  regj 
agencies  (Sloan-I-londaj 
W77 -05209 


ENCOURAGEMENT  OF  PUBLIC  CT  NOP 
VOLVEME.NT,  AND  Sl.PPOKT  OF  I 
WATER  RESOURCES  PROJE4  IS 

Engineering-Science  Inc.,  W.  E.  Gates  i 
sociates.  Inc.,  McLean,  Virginia. 
W.  E.  Gates,  K  R.  Smith,  and  k  M  Malesi 
Available  from  the  National  Technical  I 
tion  Service,  Springfield,  VA  22161  as  PB- 
Pnce  codes:  A07  in  paper  copy,  A01  inmic 
Completion  Report,  December  1974  135  p 
ref,  2  append.  OWRT  C-3196(3700)(3>.  14- 
3700. 

Descriptors:  Urbanization,  Regional  devel 
Decision  making,  Attitudes,  Institutions. 
Identifiers:  Public  involvement,  Public  p 
tion,  Mass  media. 

This  report  describes  the  philosophy,  r 
and  techniques  of  developing  a  public  uivc 
program  in  an  urban  or  regional  water 
management  agency.  It  is  developed  to  be 
book,  for  use  by  senior  agency  officials, ; 
to  developing  their  programs.  Included  u 
port  are  considerations  of:  setting  agenc 
tives  for  public  involvement;  descriptio 
characteristics  of  specific  media:  prot 
scheduling,  resources,  format,  budget, 
ganization;  target  populations  for  public 
ment  programs;  and  a  description  of  foi 
modules'  which  can  be  used  to  organize  t 
involvement  program.  The  report  is  base 
tual  experience  in  the  conduct  of  a  major 
volvement  program,  and  emphasis  is  on 
ties  of  public  involvement  from  the  agei 
of  view. 
W77-05213 


DEEP  SEABED  MINING  (HEARINGS  ON  HR 
1270  HR  6017,  HR  11879  TO  PROMOTE  OR- 
DERLY CONSERVATION  AND  DEVELOP- 
MENT OF  THE  MINERAL  RESOURCES  OF 
THE  DEEP  SEABED). 

Hearings-Subcommittee  on  Oceanography-Com- 
mittee on  Merchant  Marine  and  Fisheries,  U.S. 
House  of  Representatives,  May  16,  1975,  Februa- 
ry 23,  24,  March  8,  9,  1976,  Serial  No  94-27.  575  p. 

Descriptors:  'Mining,  'Law  of  the  Sea(LOS), 
'International  law,  'Treaties,  Mineralogy,  Nickel, 
Cogalt  Manganese,  Copper,  Oceans,  Water  law, 
Navigation,  Fish,  Fishing,  Commercial  fishing. 
Environment,  Marine  geology,  Resources,  Natu- 
ral resources.  Oil,  Mineral  industry. 
Identifiers:  'Deep  seabed  mining,  'Minerals, 
'Law  of  the  Sea(LOS)  Conference,  'Marine 
resources. 

During  the  1975  and  1976  sessions  of  the  Interna- 
tional Law  of  the  Sea  (LOS)  Conference,  bills 
were  proposed  to  allow  for  exploitation  of 
minerals  in  the  deep  seabed  by  the  United  States 
prior  to  conclusive  agreement  of  the  LOS  Con- 
ference. These  committee  hearings  considered 
viewpoints  in  favor  of  and  in  opposition  to  the 
proposed  legislation.  Of  primary  consideration 
was  the  issue  whether  unilateral  action  by  the 
United  States  would  be  detrimental  to  the  reaching 
of  an  agreement  by  the  other  nations  or  would 
facilitate  a  more  rapid  agreement.  Also  discussed 
were:  whether  such  action  would  be  in  contraven- 
tion of  international  law,  and  if  there  is  in  fact  in- 
ternational law  in  this  area;  whether  it  is  in  the  best 
interests  of  the  United  States  to  proceed  indepen- 
dently, or  by  agreement  with  selected  other  na- 
tions, or  to  delay  any  seabed  mining  until  an  ac- 
cord is  reached  by  the  LOS  Conference.  The 
hearings  also  considered  whether  an  accord  might 
be  reached  at  all.  Included  in  the  report  is 
testimony  by  representatives  of  environmental 
and  private  public  interest  groups,  corporations 


ISSUES  AND  INNOVATIONS  IN  E! 
MENTAL  POLICY  IN  BRITAIN,  WE! 
MANY,  AND  CALIFORNIA, 

California  Univ.,  Berkeley.  Inst,  of  Gov* 

Studies. 

For  primary  bibliographic  entry  see  Field 

W77-05216 

THE  NEW  EQUITY  IN  THE  LAW  OF  T 

Dalhousie  Univ.,  Halifax  (Nova  Scotia 

and  Environmental  Law  Program. 

D.M.Johnston. 

International  Journal,  Vol  8,  No  14,  p7i 

18  ref. 

Descriptors:  'United  Nations,  'Law  o 
'International  law,  'Oceans,  "Int 
waters,  'Jurisdiction,  Governments, 
counties,  Water  law.  Legal  aspects,  Int 
commissions.  Continental  shelf,  Equity. 

A  proposal  is  made  that  the  new  law  of  I 
the  late  20th  century  should  accomr 
reasonable  demands  for  equity  and  efl 
the  emerging  world  community,  where 
tion-states  and  other  major  actors  in  u 
tional  system  have  a  common  need  toc< 
substantially  similar  or  compatible  nor 
resort  to  an  accepted  range  of 
procedures.  For  reasons  of  equity,  sea 
reflect  a  sensitive  response  to  a  readjus 
ment  of  legitimate  value  demands,  usu 
rent  revision  as  the  Third  United Na 
ference  on  the  Law  of  the  Sea  (UNCU. 
law  reform  movement.  For  the  sake  ot 
sea  law  should  provide  innovative  anc 
live  techniques  in  the  new  applied 
ocean  management.'  The  most  signific 
of  UNCLOS  III,  as  described  in  tne 
recommendation  of  a  uniform  and  mas 
sion  of  coastal  state  jurisdiction  out  a> 
miles.  Various  legal  developments  wc 
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uthority  on  five  classes  of  nations:  (1) 
tes;  (2)  narrow  margin  states;  (3)  very 
gin  states;  (4)  states  in  special  geo- 
ircumstances,  and  (5)  states  with  a  spe- 
nmental  vulnerability.  Finally,  impor- 
guarantees  would  be  given  to  land- 
is.  (Harris-Wisconsin) 


LITICAL  ASPECTS, 

niv.,  Newark.  Center  for  the  Study  of 

cy. 

ne,  J.  T.  Bockrath,  S.  Truver,  and  J. 

:ion  of  Multi-Purpose  Offshore  Indus- 
lands:  General  Island  Characteristics', 
niv.  Final  Tech.  Rept.  to  NSF-RANN 
1-E-054A,  p  432-484,  May  1975.  1  tab.  ' 

•Coasts,   'Political  aspects,   "Legal 
'Resources       development,       Water 

•Outer  Continental  Shelf,  'Artificial 
rtificial  ports,  *Resources  manage- 
y  resources. 

:tion  of  artificial  islands  off  the  coasts 
ed  States  must  take  place  within  a 
i  state,  federal,  and  international  law. 
ice  to  the  applicable  law  can  be  ob- 
existing  U.S.  and  state  statutes  that 
s  activities  in  territorial  waters  and  in 
beyond,  as  well  as  on  the  continental 
tudy  examines  (a)  general  legal  con- 
tlating  to  artificial  islands;  (b)  the  per- 
il statutes  and  international  law;  (c) 
ion  relating  to  artificial  islands;  (d) 
I  issues  for  the  operation  of  artificial 
(e)  contemporary  political  issues  in 
and  supervision  of  artificial  islands 
7-05377)  (Sinha-OEIS) 
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rATION  OF  THE  COASTAL  AREA 
:nt  ACT, 

»a  Univ.  at  Chapel  Hill.  Urban  Ser- 
or  Urban  and  Regional  Studies. 

•evelopment  and  Areas  of  Environ- 
m,  Proceedings  of  Symposium  held 
C  on  March  5,  1975.  North  Carolina 
a  Grant  Report  No.  UNC-SG-75-18 
'5. 1  ref. 

•North  Carolina,  *Coasts, 
levelopment,  'Natural  resources 
ernments,  'State  governments' 
Conservation,  Public  rights,  Estua- 
sdiction. 

•Resources  management, 

al  concern,  'Coastal  zone  manage- 
iterest.  6 

Assembly  enacted  the  Coastal  Area 
kct  of  1974  not  to  stop  development 
area  but  to  insure  that  development 
Place  is  in  harmony  with  the  coastal 
ind  the  ecological  processes  that 
three  potential  problems  that  arise 
elationship  between  the  Coastal 
mission's  position  as  an  agency  of 
ent  presumably  reflecting  a  state 
I  the  local  jurisdictions  who  must 
"ting  regulations  which  will  reflect 
hve.  The  extent  to  which  these  two 
»n  be  melded  into  a  solid  working 
>'icy  will,  in  large  measure,  control 
nch  the  Act  is  successful  in  achiev- 
isJJS!  i"  w,«thsli""»'ng  legal  assault. 
|5402)(Sinha-OEIS) 


6F.  Nonstructural  Alternatives 

REORIENTATION        OF        URBAN-RELATFn 
WATER  RESOURCES  RESEARCH       RELATED 

Rutgers  -  The  State  Univ.,  New  Brunswick  N  J 
W°77-051l88y  b'bli08raphic  entry  see  Field  3D.  ' 


?LOOnW  P|Ca°.2  RJ^R  AN°  MALONE  CREEK 
DEN?E,IOwi        INFORMAT'ON,     INDEPEN- 

Army  Engineer  District,  Rock  Island  111 
For  primary  bibliographic  entry  see  Field  4A 
W77-05284 


TinlIS^^^m  FLOOD  PLAIN  ^FORMA- 
TION, MILE  506.9  TO  MILE  549.4. 

Army  Engineer  District,  Rock  Island  IU 
G/°7r-7Pn'<mory  bibli°8raPhic  entry  see  Field  4A. 


JCASH,^AUKEE  RIVER  FL°DO  PLAIN  INFOR- 
MATION, WINNEBAGO  COUNTY,  ILLINOIS 

Army  Engineer  District,  Rock  Island,  IU 

For  primary  bibliographic  entry  see  Field  4A. 

VV  /  /-{jjZoo 


FLOOD      PLAIN      INFORMATION      REPORT 

COUNTYRIIOWAAND  S<?UAW  CREEK'  STO™ 

Army  Engineer  District,  Rock  Island,  IU. 
For  primary  bibliographic  entry  see  Field  4A. 

W   /  l~\)jZo7 


ments  and  disaster  loans  made  by  the  Small  Busi- 

t™«™  MimS!™Jion  a^d  Farmers  Home  Adminis- 
tration. No  satisfactorily  rigorous  decision  process 
was  found  to  select  specific  disaster  recovery  pro- 
jects. Because  of  these  inadequacies  OSPD  con- 
cluded that  its  role  in  planning  disaster  recovery 
should  be  to  emphasize  flood  plain  management 
analyze  economic  sectors  and  industries  on  which 
flooding  has  substantial  direct  and  indirect  impact 
and  to  relate  disaster  recovery  with  comprehen- 
sive planning  (i.e.,  coordinating  various  state  pro- 
?,r,a,mLP,ubl,c  Participation).  (Gentry  -  NC) 
W77-05293 


AND 


FLOOD    PLAIN    INFORMATION:    SAND 
SLATE  CREEKS,  NEWTON,  KANSAS 
Army  Engineer  District,  Tulsa,  Okla. 
For  primary  bibliographic  entry  see  Field  4A 
W77-05300 


FLOOD  PLAIN  INFORMATION:  LOTTS 
CREEK  AND  MILL  CREEK,  CITY  OF 
STATESBORO,  GEORGIA. 

Army  Engineer  District,  Savannah,  Ga 

For  primary  bibliographic  entry  see  Field  4A. 

W77-05301 


FLOOD       PLAIN       INFORMATION:       NORTH 
PLATTE  RIVER,  SCOTTSBLUFF,  NEBRASKA 

Army  Engineer  District,  Omaha,  Nebr. 
For  primary  bibliographic  entry  see  Field  4A 
W77-05302 


FLOOD      PLAIN      INFORMATION      REPORT 
DUCK  CREEK,  SCOTT  COUNTY,  IOWA  ' 

Army  Engineer  District,  Rock  Island,  111. 
For  primary  bibliographic  entry  see  Field  4A 
W77-05290 


FLOOD   PLAIN   INFORMATION:   AGUA   FRIA 
RIVER,  MARICOPA  COUNTY,  ARIZONA 

Army  Engineer  District,  Los  Angeles,  Calif.' 
For  primary  bibliographic  entry  see  Field  4A 
W77-05303 


DISASTER  RECOVERY  PLANNING  REPORT 

Pennsylvania     Office     of     State     Planning    and 
Development,  Harrisburg. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-250  677 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche' 
Prepared  for  the  U.S.  Department  of  Housing  and 
Urban  Development,  Washington,  D.C.  Final  Re- 
port   June  1975.  151  p,  1  fig,  15  tab,  10  map,  ap- 

23e5e5n/73-85HUD"CPA"PA"105°'       and      ARCP^ 

Descriptors:  'Floods,  Flooding,  'Flood  control 
Comprehensive  planning,  'Decision  making 
fcconomic  impacts,  'Pennsylvania,  Flood  plain 

insurance     Flood    plains,    Storms,    Information 

retrieval,  Institutions,  'Disasters. 

Identifiers:     'Hurricane     Agnes,     'Flood     plain 

management,     'Economic    aspects,    Governors 

Hood    Action    Center(PA),    'Disaster   recovery 

Flood  recovery. 

The  design  of  disaster  recovery  planning  in 
Pennsylvania  received  significant  impetus  from 
Hurricane  Agnes  (June  1972)  which  is  included  in 
this  report  as  a  case  study.  Recovery  planning  as 
conceived  by  the  Pennsylvania  Office  of  State 
Planning  and  Development  (OSPD),  is  to  work 
toward  the  long  term  revitalization  of  the  State 
economy  and  should  coordinate  emergency  and 
temporary  rehef  activities.  There  was  a  lack  of 
adequate  data  concerning  both  pre-  and  post-dis- 
aster conditions,  and  in  order  to  assess  recovery 
needs  and  priorities  OSPD  established  the  Gover- 
nor s  Flood  Action  Center  to  compile  data  The 
Center  functionaUy  served  as  a  citizen  advocate 
agency  for  disaster  related  problems  and  it  also 
monitored  expressed  needs  and  impressions  of  re- 
lief effectiveness.  Indexes  were  established  to  al- 
locate funds  geographically;  this  included  Office 
ot  hmergency  Preparedness  municipal  reimburse- 


WERRIBEE  RIVER  BASIN:  PROPOSALS  FOR 
WATER  RESOURCES  MANAGEMENT 

Victoria  State  Rivers  and  Water  Supply  Commis- 
sion, Melbourne  (Australia). 
For  primary  bibliographic  entry  see  Field  4A 
W77-05524 

6G.  Ecologic  Impact  Of 
Water  Development 

OIL  AND  GAS  USE  CHARACTERIZATION  IM- 
PACTS, AND  GUIDELINES, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

W.  H.  Conner,  J.  H.  Stone,  L.  M.  Bahr  V  R 

Bennett,  and  J.  W.  Day,  Jr. 

Sea  Grant  Publication  No.  LSU-T-76-006    June 

1976.  157  p,  13  fig,  13  tab,  136  ref. 

Descriptors:  'Louisiana,  'Wetlands,  *OU  indus- 
try, 'Oil  poUution,  'Salts,  'Sulfur,  'Resources 
development,  'Baseline  studies,  'Environmental 
effects,  Coasts,  Exploration,  Exploitation,  Gulf  of 
Mexico. 

Identifiers:  'Outer  Continental  Shelf  Coastal 
zone,  Baratana  Basin,  Coastal  zone  management. 

A  nontechnical  survey  of  oil  and  gas  activities  and 
their  impacts  on  wetland,  and  a  discussion  of 
preliminary  guidelines  for  optimizing  production 
and  minimizing  impact  are  presented.  Data 
techniques,  and  methodologies  for  assessing  im- 
pacts and  specific  guidelines  are  insufficient  at  this 
time  to  go  beyond  identification  and  generalization 
of  major  activities.  The  presence  of  the  oil  and  gas 
production  industry  is  pervasive  in  the  Barataria 
Basin,  the  drainage  basin  of  swamp  and  marsh  that 
lies  between  the  natural  levee  systems  of  the  Mis- 
sissippi River  and  Bayou  Lafourche.  In  addition  to 
petroleum  production,  the  sulfur  and  salt 
resources  of  the  area  are  important.  It  is  recog- 
nized by  citizens  that  mineral  extraction  and  com- 
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Field  6-WATER  RESOURCES  PLANNING 

Group  6G-Ecologie  Impact  Of  Water  Development 


mercial  fishing  are  the  most  important  present  and 
future  activities  in  the  coastal  regions.  (NOAA) 
W77-05134 

THF    IMPACTS    OF    OUTER    CONTINENTAL 
IlIELF     DEVELOPMENT     ON     LAFOURCHE 

PARISH,  _  ,     , 

New  Orleans  Univ.,  La.  Urban  Studues  Inst. 
A.  J.  Mumphrey,  Jr.,  F.  W.  Wagner,  G.  D. 
Carlucci.  Jr..  M.J.  Landry,  and  J.C.Miller.  Jr. 
Report  to  Louisiana  State  Planning  Office,  (Baton 
Rouge),  August  1976,  391  p.  LA  SPO-76-14. 

Descriptors:  'Louisiana,  'Resources  develop- 
ment *Oil  industry,  'Baseline  studies, 
'Environmental  effects,  'Wetlands,  Water 
resources,  Mining,  Employment,  Income, 
Economic  analysis,  Coasts,  Recreation  facilities, 
Gulf  of  Mexico.  . 

Idt.  ifiers:  'Outer  Continental  Shelf,  Gas  indus- 
try, Support  facilities,  Energy  resources. 

The  impacts  of  OCS  mining  activity  on  Lafourche 
Parish  are  examined  in  terms  of  employment,  in- 
come    job    types,    environmental    effects,    and 
required  supporting  facilities  and  services.  Infor- 
mation on  popultation,  employment  and  income  in 
Lafourche    Parish   is   presented    as    well    as    an 
elaboration   and   description  of  the   various   job 
types    involved    in   mining-exploration,    drilling, 
production,  and  pipe  laying-and  in  related  indus- 
tries-water   transportation,    boat    building    and 
heavy  construction.  The  mining  industry  has  had 
uneven  impacts,  both  positive  and  negative,  on 
seafood,    fur    and    creation.    The    tax    base    of 
Lafourche  Parish  which  is  heavily  based  on  the  oil 
and  gas  industry  is  discussed.  The  infrastructure 
of  Lafourche  Parish,  both  existing  and  planned- 
highways,     canals,     airports,     electrical     power 
facilitis,   pipelines,   vocational   schools   and   port 
facilities-are  discussed  with  the  dominant  impres- 
sion that  for  all  facilities  except  electrical  power 
and  pipelines,  supply  has  not  caught  up  with  de- 
mand generated  over  time  by  oil  and  gas  activity. 
(NOAA) 
W77-05136 

A  PROCESS  FOR  COASTAL  RESOURCE 
MANAGEMENT  AND  IMPACT  ASSESSMENT, 

Coastal  Environments,  Inc.,  Baton  Rouge,  La. 
Report  to  Louisiana  State  Planning  Office,  (Baton 
Rouge),  Coastal  Resources  Program,  August  1976, 
72  p. 

Descriptors:  'Resources  development,  'Baseline 
studies,  'Environmental  effects,  'Ecosystems, 
Coasts,  Management,  Land  use,  'Louisiana, 
Energy,  Gulf  of  Mexico. 

Identifiers:  'Outer  Continental  Shelf,  Resources 
management.  'Environmental  impact,  'Coastal 
zone  management,  'Energy  resources,  Renewable 
resources. 

While  the  report  is  specifically  concerned  with  the 
assessment  of  on-shore  impacts  from  offshore 
development,  the  basic  framework  for  making 
decisions  and  evaluating  impacts  is  common  to  all 
development  proposals.  Although  offshore 
development  may  introduce  some  specialized  im- 
pacts such  as  those  resulting  from  pipelines,  other 
impacts  arise  from  general  developments,  such  as 
housing,  industry,  and  drainage  canals  supporting 
offshore  activities.  Essentially,  a  management  and 
planning  approach  is  outline  with  OSC-related  ac- 
tivity as  an  appropriate  example  for  assessment.  A 
background  for  understanding  resource  manage- 
ment- an  overview  of  naturally  occurring  and  man- 
made  physical  conditions  that  may  be  encountered 
in  the  Louisiana  coastal  area;  a  practical 
procedure  for  developing  a  local  coastal  resource 
management  program;  and  a  systcmJa,;cK,^prA°fch 
to  resouce  management  arc  presented.  (NOAA) 
W77-05137 


A  WATER  QUALITY  DATA  REPORT  OF  1IIK 
COORDINATED  MONITORING  PROGRAM. 
METHODS  AND  DATA  FOR  1974. 

California  State  Resources  Agency,  Sacramento. 

Dcpt.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05208 

ISSUES  AND  INNOVATIONS  IN  ENVIRON- 
MENTAL POLICY  IN  BRITAIN,  WEST  GER- 
MANY, AND  CALIFORNIA, 

California  Univ.,  Berkeley.  Inst,  of  Governmental 

Studies. 

W.  Solesbury.  . 

Policy  Analysis,  Vol  2,  No  1 ,  p  1-38,  19/6.  25  rcf. 

Descriptors:  'Environmental  control,  'California, 
'Institutional  constraints,  'Political  constraints, 
'Water  policy,  'Decision  making.  Governments, 
Legislation,  Planning,  Institutions,  Legal  aspects 
Political   aspects.   Leadership,   Attitudes,   Social 

SSDCCtS 

Identifiers:  'United  Kingdom,  'West  Germany, 
Problem  identification  and  ranking,  Public  aware- 
ness. 


A  comparative  study  of  environmental  politics  m 
California  and  Britain  and  to  a  lesser  extent  in  Ger- 
many focuses  particularly  on  processes  by  which 
n»w  environmental  issues  come  to  be  recognized 
and  faced  by  government,  and  on  characteristics 
of  political  institutions  that  sustain  issue  recogni- 
tion and  policy  innovation  in  environmental  af- 
fairs   Recommendations  are  made  for  improving 
environmental  policy  through  institutional  reform. 
Situations,  issues  and  responses  are  defined  in 
relation  to  policy-making  for  environment  in  all 
three  governmental  systems.  In  terms  of  ideas  and 
institutions,      fundamental      differences      arise. 
California    is    characterized    by    concern    with 
resources,  orientation  to  the  future  and  indepen- 
dent   activity    of    the    three    main    government 
branches;  Britain  depends  on  consultative  prac- 
tices, resists  change  and  has  few  judicial  checks 
on  the  executive  branch;  Germany  has  faith  in 
development  and  the  public  works  tradition  and 
like    Britain,    has    separation    of    governmental 
powers  less  significant  than  in  California.  Particu- 
larizing processes  by  which  environmental  ideas 
are  developed  and  sustained  are  traced:  lobbying 
and  campaigning,  executive  decision-making  and 
judicial  procedures.  Generalizing  processes  m  is- 
sues development  include  constitutions  and  rights, 
political  ideologies,   areawide  advisory   commit- 
tees  and  legislative  procedures.  A  more  prescrip- 
tive approach  is  called  for  in  issue  emergence,  im- 
plying changes  in  the  machinery  and  systems  of 
government   among   the   three   regions.   (Hams- 
Wisconsin) 
W77-05216 

A  REVIEW  OF  RECENT  EXTENSIONS  OF 
LINEAR  ECONOMIC  MODELS  TO  REGIONAL 
ENVIRONMENTAL  QUALITY  ANALYSIS, 

H  rza  Engineering  Co.,  Chicago,  111. 

Fo,  primary  bibliographic  entry  see  Field  6B. 

W77-05254 

IMPACTS  OF  STATE  LAND  USE  AND  EN- 
VIRONMENTAL REGULATIONS, 

Iowa  State  Univ.,  Ames. 

E  O  Heady,  and  V.  S.  S.  V.  Nagadevara. 

Water,  Air,  and  Soil  Pollution,  Vol.  5,  No.  4,  p 

453-468,  June  1976.  4  fig,  5  tab,  20  ref. 

Descriptors:  'Iowa,  'Land  use,  'Water  utiliza- 
tion 'Environment,  'Regulations,  'Crop  produc- 
tion 'Regions,  'States,  Management,  'Water  al- 
location(Policy),  Legislation,  Water  supply,  Op- 
timization, Demand,  Costs,  Efficiencies, 
Livestock,  Constraints,  Effects,  Export,  Market- 
ing Farms,  Nitrogen,  Fertilizers,  Pesticides, 
Systems  analysis,  Mathematical  models, 
'Environmental  effects.  .    . 

Identifiers.  Impacts,  Soil  loss,  Profit  maximiza- 
tion. 


Mosl    states   have    or    pose    legisU 
growth  land  use  and  environmentali^^M 

,ble  thai  actions  by  a  single 

may  have  positive  results  in 

use  but  negative  impact  on  the  state  or  reji 

come.  This  study  is  a  quantitative  '■ 

or  regional  impact  of  land  use  and  envira 

regulations  when  the  latter  imposes  retou 

restraints  but  other  states  or  rgions  do  o 

study  applies  to  Iowa,  one  of  a  few  stale 

has  passed  a  specific  land  use  act   Tight  t 

mental  controls  in  Iowa  could  have  heavy 

on  national  supplies  and  prices  and  on  the< 

tion  of  farm  income  and  asset  values  amor* 

and  locations.  Examined  is  the  income  effe 

soil  loss  per  acre  years  is  set  at  two  uppt 

Examined  also  are  cases  in  which  mlrogd 

izer  and  pesticides  are  restricted  in 

not  elsewhere.  The  analysis  is  made  at  tw 

levels  to  determine  differential  effects  un 

mal  or  extended  export  markets    Usui* 

gramming  model  seven  alternative  future 

restraints  are  applied  in  Iowa  but  not  el 

are  analyzed.  The  large  scale  model  appl 

major  resources,  commodity,  and  prodi 

gions  of  the  U.S.  The  model  has  been; 

select   the    cropping    systems    and   con* 

practices  covering  the  soil  loss  or  mtrogei 

tion  to  be  met,  with  profits  otherwise  m. 

in  each  of  these  soil  areas  within  each  of 

servancy-producing    areas.    Optimizatto 

terms  of  most  efficient  production  patter 

nation  in  use  of  land  and  water  resources 

vironmental  improvement  laws  are  enfoi 

in  Iowa.  (Bell-Cornell) 

W77 -05256 


THE    GALLATIN    AREA;    A    SUMMA 
PORT, 

Montana  State  Univ.,  Bozeman. 

For  primary  bibliographic  entry  see  Field 

W77-05295 

A  REVIEW  AND  ANALYSIS  OF  ENVIR 
TAL    IMPACT    ASSESSMENT    METE 

GIES,  .  .   . 

Construction  Engineering  Research  Lac 
Champaign,  111. 
R.  K.Jain,  and  L.V.  Urban. 
Available  from  the  National  Technical 
tion  Service,  Springfield,  VA  22161  as 
359,  Price  codes:  A02  in  paper  cop; 
microfiche.  Technical  Report  E-69  (CE 
69),  June  1975.  22  p,  1  fig.  1  tab,  25  ref. 

Descriptors:  'Methodology, 

techniques,  'Environmental  effects, 
making,  Technology,  Reviews,  Evalu; 
vironment. 

Identifiers:  'Environmental  ma 
'Environmental  impact  a' 

'Environmental  impact  statement,  Na 
vironmental  Policy  Act. 

The  National  Environmental  Policy  A 
environmental  impact  assessments  and 
for  federal  actions  having  significant  er 
tal  impacts  and  for  those  federal  acti 
controversial  impacts.  In  choosing  and i 
methodology  one  should  consider:  (1) 
analysis  a  decision  or  information  doci 
alternatives  (are  alternatives  fundamer 
crementally  different-fundamentaJ 
shoud  be  measured  by  an  absolut 
whereas  a  relative  measure  is  applies* 
mentally  different  alternatives);  U) 
public  involvement  in  preparation  and 
resources  required  for  analysis  in  ten 
skills,  money  or  data;  (5)  degree  of  la 
as  to  validate  subjective  analysis  of  lm 
nificance  of  the  issue;  (7)  administ 
straints.  Methodologies  are  categonz 
following  types:  ad  hoc.  overlays, 
matrices,  networks,  and  combinatio 
aided.  Four  problem  areas  should  be  v 
adequate  environmental  impact  asse 
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entification;  (2)  impact  measurement;  (3) 
terpretation;  and  (4)  communicating  im- 
rmation.  The  methodological  techniques 
judged  by  standards  of  resource  require- 
plicability  and  flexibility  (such  as  scale 
,  range  or  adaptability).  Twenty  cur- 
:d  methodologies  are  described  and  eva- 
Jtail.  (Gentry-NC) 
6 


YNAMIC    DAMPING     AND     'ADDED 
OR    FLEXIBLE    OFFSHORE    PLAT- 

Univ.,  Berkeley. 

ry  bibliographic  entry  see  Field  5G. 


5   SOLUBILITIES    OF    WEATHERED 
IN  CRUDE  OILS, 

niv.  (Ontario).  Dept.  of  Chemical  En- 
and   Applied  Chemistry;  and  Toronto 
tano).  Inst,  for  Environmental  Studies 
:enng. 
y  bibliographic  entry  see  Field  5A. 


ION  OF  MULTI-PURPOSE 

E      INDUSTRIAL-PORT      ISLANDS- 
ISLAND  CHARACTERISTICS. 

Jniv.,  Newark,  Coll.  of  Marine  Studies 
Y  bibliographic  entry  see  Field  5G. 


WATER  RESOURCES  PLANNING-Field  6 
Ecologic  Impact  Of  Water  Development-Group  6G 


ma.nta.ned  in  a  healthy  state.  Some  biologically 

MaWn  v-  SpCCtS  °f  the  biota  from  the  region 
Maine  to  Virginia  are  po.nted  out.  It  is  not  possible 
to  o  fer  a  truly  comprehensive  view  of  this  regfon 
due  to  the  fact  that  levels  of  knowledge  for  the  dif 

f«^nth  !°.kC  8u°UpS  Vary  wideIy'  and  also-  t°  the 
fact  that  the  biota  of  the  region  is  composed  of 
several  thousands  of  poorly  documented  species 
See  also  W77-05377)  (Sinha-OEIS) 
W77-05381 


For  primary  bibliographic  entry  see  Field  2L 
W77-05393 


OF 


LEGAL/POLITICAL  ASPECTS 

Delaware  Univ.,  Newark.  Center  for  the  Study  of 
Marine  Policy.  '     * 

l?LprnT'dTy  bibl'ographic  entry  see  Field  6E. 


THE  BENTHIC  FAUNA  AND  SEDIMENTS  OF 
SToK  Z°NE  °FF  P-AMAT^VF 

KanLn^ct^68  ^^  »"»*  C^ 
W77P05386y  bibliographic  entrV  see  Field  2L. 


Iom^ TS„^LDREDGING  AND  DISPOSAL  ON 

calieorBnTa!H°S    AT    monterey    ba*. 

Moss  Landing  Marine  Labs.,  Calif. 

For  primary  bibliographic  entry  see  Field  5C. 

vv  / /-{jj jo/ 


DEMAND    AND    GENERAL    LOCA- 
10NS, 

id  M  Univ.,  College  Station.  Industrial 
Research  Div.;  and  Delaware  Univ 
;P1.-  °f  Business  Administration. 
'  bibliographic  entry  see  Field  6D. 


f^r?h???  y^tTioN  in  sandy  beach 
A™Z™of£™ARmoRE  meiofauna 

Stanford   Univ.,   Pacific   Grove,   Calif.   Hopkins 

Marine  Station. 

w°7r7P„  mary  oibliographic  entry  see  Field  2L. 

VV  /  /-UjJoO 


DESCRIPTION  AND   ADAPTATION 

imonwealth  Associates,  Reading,  Pa. 
bibliographic  entry  see  Field  5G. 


INEERING  CONSIDERATIONS, 

erick  R),  Inc.,  Great  Neck,  N.  Y. 
bibliographic  entry  see  Field  8A. 


ENTAL  ASSESSMENT, 

iiv    Lewes.  Coll.  of  Marine  Studies 
V.  Pembroke,  and  H.  Lind. 
on  of  Multi-Purpose  Offshore  Indus- 
«nds:  General  Island  Characteristics' 
iiv.  Final  Tech.  Rept.  to  NSF-RANN 
•E-054A,  p  294-431 ,  May  1975.  82  ref ,' 

•Environmental  effects,  *Resources 
.  Water  resources,  'Baseline  studies 
tion  effects,  Ecosystems,  Ecology' 
liota.  5' ' 

Outer  Continental  Shelf,  'Artificial 
lvironmental  assessment,  Energy 
S.  Northeast  Coast. 

the  construction  and  operation  of  an 
'd  on  the  marine  ecosystem  of  the 
United  States  was  examined.  While 

be  done  directly,  this  study  allowed- 
it  is  presently  known  and  what  needs 

about  this  region;  discuss  what  is 
the  components  of  the  system  and 

these  components  to  pollutant  addi- 
«  that  has  been  determined;  and 
'Mop  criteria  and  recommendations 

Kind  of  activity  such  that  both  the 
'em  and  the  economic  system  are 


GEORREScOASPT,ANNING     PR°CESS     F°R 

Georgia  Dept.  of  Natural  Resources,  Atlanta.  Of- 

tice  of  Planning  and  Research. 

L.  F.  Dean. 

In:    The    Value    and    Vulnerability    of    Coastal 

Resources,     Georgia     Department     of     Natural 

Resources  Report  No.  GADNR/OPR-75/1    p  1-7 

May  1975. 

Descriptors:  'Georgia,  'Resources,  'Baseline  stu- 
dies,    Coasts,    'Resources   development,   Water 
resources,       'Environmental      effects,      Value 
Management,    Planning,    Beaches,   Dunes,    Sand 
bars. 

Identifiers:  'Coastal  zone  management. 

The  purpose  of  these  background  papers  is  to 
highlight  important  characterises  of  Georgia's 
coastal  resource  features  and  systems  including 
resource  values  and  vulnerabilities.  Management 
programs  must  be  based  upon  an  understanding  of 
resource  values  and  vulnerabilities  and  therefore  a 
major  purpose  of  this  report  is  to  make  informa- 
tion readily  available  to  interested  officials  and 
citizens.  These  papers  summarize  more  lengthy 
research  reports  and  books,  but  contain  selected 
bibliographies  for  the  reader  interested  in  more 
detailed  information  about  a  particular  subject 
(See  also  W77-05390)  (Sinha-OEIS) 
W77-05391 


THE   VALUE   AND   VULNERABILITY 
FRESH  WATER  ECOSYSTEMS 

£e°,,r8^  f,nSt'  °f  Tech"  Atlanta-  D'ept  of  Zoology. 
L>.  M.  Gillespie. 

In:  The  Value  and  Vulnerability  of  Coastal 
Resources,  Georgia  Department  of  Natural 
Resources  Report  No.  GADNR/OPR-75/1,  p  113- 
136,  May  1975.  3  fig,  31  ref. 

Descriptors:  'Georgia,  'Coasts,  'Baseline  studies 

Resources,      'Natural      resources,      'Resources 

development,  'Freshwater,  'Ecosystems 

Rivers,     Channels,     'Biological     communities 

Environmental  effects,  Value,  Water  resources 

Identifiers:         'Coastal        zone        management, 

fcnvu-onmental  conditions,  Vulnerabilities,  Sport 

fishing. 

This   report  is  concerned  with  the   major  river 
systems,  since  these  are  ecologically  most  impor- 
tant in  the  area.  These  rivers  fall  into  two  types- 
those  that  nse  in  the  coastal  plain  and  those  that 
rise  in  the  piedmont.  The  former,  which  include 
the  St.  Marys  and  Satilla,  are  blackwater  streams 
which  are  acidic   and  contain  large  amounts  of 
numic  acids  and  other  dissolved  organic  matter 
and  are  very  low  in  other  dissolved  and  soluble 
solids.  The  other  rivers,  which  derive  at  least  part 
ot  their  flow  from  the  piedmont,  tend  to  be  higher 
m  dissolved  solids,  and  are  better  buffered    thus 
much  less  acid.  All,  however,  flow  through  exten- 
sive swampy  areas  and  tend  to  be  high  in  organic 
matter.   Although   these   streams  differ  in   some 
respects,  they  share  many  characteristics,  and  the 
values  and  vulnerabilities  of  their  ecosystems  are 
common  to  all.  The  fresh  water  ecosystem  is  a 
dynamically  balanced  sytem  maintained  by  the  in- 
teractions of  physical  and  chemical  environment 
with  the  flora  and  fauna  of  the  biological  commu- 
nity. It  is  vulnerable  to  any  changes  which  disrupt 
these    interactions.    It    is,    however,    a    resilient 
system  and  capable  of  resisting  and  recovering 
from  disturbances.  (See  also  W77-05390)  (Sinah- 
OEIS) 
W77-05394 


A   SUMMARY   OF  GROUND  WATER   CONDI- 
TIONS  COASTAL  GEORGIA, 

Georgia    Dept.    of   Natural   Resources,    Atlanta 

Earth  and  Water  Div. 

For  primary  bibliographic  entry  see  Field  2L 

W77-05395 


AN  OVERVIEW  OF  COASTAL  GEORGIA  WIL- 

Georgia  Dept.  of  Natural  Resources,  Atlanta   Of- 
fice of  Planning  and  Research. 
For  primary  bibliographic  entry  see  Field  2L 
W77-05396 


GEORGIA'S  CULTURAL 


THE  VALUE  AND  VULNERABILITY  OF 
COASTAL  BEACHES,  SAND  DUNES  AND 
OFFSHORE  SAND  BARS,  »"»**,     AINU 

Skidaway  Inst,  of  Oceanography,  Savannah,  Ga 
r-or  primary  bibliographic  entry  see  Field  2L 
W77-05392 


TERRESTRIAL  ECOLOGY  OF  THE  GEORGIA 
BARRIER  ISLANDS, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 


COASTAL 
RESOURCES, 

Georgia  Dept.  of  Natural  Resources    Atlanta   Of- 
fice of  Planning  and  Research. 
C.  M.  Howett. 

In:  The  Value  and  Vulnerability  of  Coastal 
Resources,  Georgia  Department  of  Natural 
Resources  Report  No  GADNR/OPR-75/1  D  isi 
199,  May  1975.  ,p 

Descriptors:       'Baseline       studies,       'Georgia 
Resources     development,     'Environmental     ef- 
fects. Resources,  'Natural  resources   'Coasts 
Identifiers:        'Coastal        zone        management 
Environmental  conditions,  'Cultural  resources. 

Federal  guidelines  for  the  development  of  Coastal 
^one  Management  programs  encourages  creative 
approaches  to  action,  progiams  for  orderly 
development,  and  preservation  or  restoration  of 
areas  within  the  coastal  zone  for  their  conserva- 
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Field  6-WATER  RESOURCES  PLANNING 

Group  6G-Ecologic  Impact  Of  Water  Development 


tion   recreational,  ecological,  or  aesthetic  values 
The'effect  of  this  legislation  has  been  to  demand 
that   culturally   significant   sites  be   properly   in- 
cluded in  any  consideration  of  the  env.ronmenta 
resources  of  the  coastal  lands.  Major  historic  and 
archaeological  sites  of  natural  significance  or  of 
special  value  to  the  history  and  culture  of  Georgia 
were  classified  in  the  first  category  of  resources. 
This  included  the  sand  dunes  of  the  barrier  islands 
and  endangered  species  of  flora  and  fauna,  which 
are  vital  to  the  integrity  of  the  coastal  area,  (bee 
also  W77-05390)  (Sinha-OEIS) 
W77-05397 

SOILS  INFORMATION  FOR  COASTAL  GEOR- 

Georgia  Dept.  of  Natural  Resources,  Atlanta.  Of- 
fice of  Planning  and  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W77-05398 

VEGETATION  INFORMATION  FOR  COASTAL 
GEORGIA,  A.     ,     „f 

Georgia  Dept.  of  Natural  Resources,  Atlanta.  Of- 
fice of  Planning  and  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W77-05399 


THE  MARSHES, 

National  Park  Service,  Atlanta,  Ga. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05400 

THE      OPEN       MARINE      AND      ESTUARINE 
WATERS, 

National  Park  Service,  Atlanta,  Ga. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05401 

COASTAL    DEVELOPMENT    AND    AREAS    OF 
ENVIRONMENTAL  CONCERN, 

North  Carolina  State  Univ.,  Raleigh.  Sea  Grant 

Advisory  Services. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05402 


DESIGNATION  OF  AREAS  OF  CRITICAL 
STATE  CONCERN  IN  OREGON, 

Oregon  Coastal  Conservation  and  Development 
Commission,  Salem. 
G.J.  Akins. 

In  Coastal  Development  and  Areas  of  Environ- 
mental Concern  Proceedings  of  Symposium  held 
Greenville,  NC  on  March  5,  1975  North 
Carolina/Sea  Grant  University  Report  No.  UNC- 
SG-75-18,  Sept.  1975.  p  1-15,  7  ref. 

Descriptors:  'Oregon,  'Coasts,  'Conservation, 
•Baseline  studies,  'Environment,  Public  rights, 
Land  use.  ,       . 

Identifiers:  'Resources  development, 

•Environmental  concern,  'Coastal  zone  manage- 
ment, Environmental  protection,  Public  interest. 

Areas  of  Critical  state  concern  are  generally 
characterized  as  areas  defined  and  designated  by 
the  state  where  uncontrolled  or  incompatible 
development  could  result  in  serious  damage  to  the 
environment,  life  or  property,  or  the  long  term 
public  interest  which  is  of  more  than  local  sig- 
nificance. The  State  of  Oregon  is  presently  abou 
half  as  far  into  a  critical  areas  process  as  it  should 
be  Some  basic  elements  of  the  process  have  been 
established,  but  the  firm  leadership  necessary  to 
make  a  critical  areas  process  work  is  not  yet 
evident.  The  coming  year,  however,  should  bring 
some  major  advances.  The  OCC&DC  will  present 
a  recommended  designation  process  to  the  legisla- 
ture, which  will  also  have  to  deal  with  a  bill 
developed  by  the  Oregon  Environmental  Council_ 
The  I  CDC  will  undertake  a  more  active  review  of 
other  potential  areas  in  the  State.  And,  citizens 


throughout  Oregon  will  undoubtedly  begin  for- 
warding requests  for  the  designation  of  areas  for  a 
variety  of  reasons.  By  next  year  at  this  time,  our 
perspective  should  be  based  more  on  experience, 
and  less  on  speculation,  than  it  is  today.  And  per- 
haps at  that  time  we  can  provide  a  more  assured 
and  explicit  view  on  what  is  critical  in  Oregon. 
(See  also  W77-05402)  (Sinha-OEIS) 
W77-05403 

EXTENT  AND  DISTRIBUTION  OF  AREAS  OF 
ENVIRONMENTAL  CONCERN  IN  NORTH 
CAROLINA,  _  . 

North  Carolina  Dept.  of  Natural  and  Economic 
Resources,  Raleigh. 

A.W.Cooper.  , 

In  Coastal  Development  and  Areas  of  Environ- 
mental Concern  Proceedings  of  Symposium  held 
Greenville,  NC  on  March  5,  1975.  North  Carolina 
University  Sea  Grant  Report  No.  UNC-SG-75-18, 
p  16-22,  September  1975.  1  fig. 

Descriptors.       'North       Carolina,       'Wetlands, 
'Conservation,   'Baseline  studies,  Environment, 
Coasts,  Public  rights,  Land  use. 
Identifiers:  'Resource  development, 

'Environmental  protection,  'Environmental  con- 
cern, Coastal  zone  management.  Public  interest. 

Areas  of  environmental  concern  in  North  Carolina 
are  designed  as  coastal  wetlands,  estuanne  waters, 
renewable  resource  areas,  natural  resources  areas, 
public  trust  waters,  hazardous  areas  and  key  facili- 
ties Two  types  of  coastal  wetlands  occur  in  North 
Carolina     Low    tidal    marshes,    dominated    by 
smooth    cordgrass,    are    the    dominant    type    of 
coastal  wetland  from  the  South  Carolina  line  to 
Cape  Lookout.  These  marshes  are  usually  subject 
to  regular  inundation  by  lunar  tides  and  typically 
are  soft  and  muddy.  Between  40,000  and  50,000 
acres  of  these  marshes  still  exist.  Other  coasta 
wetlands  include  marshes  often  called  high  tidal 
marsh   and   brackish   marsh.   Such   marshes   are 
dominated  by  black  needlerush,  sawgrass  and  cat- 
tail and  occur  in  vast  expanses  behind  the  Outer 
Banks,   along  the  entire  fringes   of   the   coastal 
sounds  and  in  Currituck  Sound.  Although  150  000 
acres  of  these  marshes  once  existed,  many  have 
been  modified  by  ditching  and  filling.  (See  also 
W77-05402)  (Sinha-OEIS) 
W77-05404 


many  people  in  fact  that  all  three  ar. 
destroyed.  Controls  are  needed,  or  e 
scenery  we  sell  or  rent  will  be  ruined  by  t 
business  of  selling  and  renting.  UrtaflH 
ters  when  man  becomes  the  dominant  elc 
the  scenery,  and  beauty,  wildnes  and 
leave.  If  scenery  is  what  we  hi 
should  jealously  guard  it,  not  sell  it  out 
and  quickly  If  kept  beautiful,  it  is  one  of 
things,  in  fact,  that  can  be  sold  year  after 
still  be  there  to  leave  as  a  natural  heritagi 
children  (See  also  W77-05402)  (Sinha-OEI 
W77 -05406 


COASTAL  SAND  DUNES, 

North  Carolina   State   Univ.,   Raleigh.   Dept.   of 

Botany;  and  North  Carolina  State  Univ.,  Raleigh. 

Dept.  of  Soil  Science. 

For  primary  bibliographic  entry  see  Field  ZL. 

W77-05405 


SCENERY  FOR  SALE, 

North    Carolina    Univ.    at   Chapel   Hill.    Marine 
Sciences  Curriculum. 
A.  C.  Neumann. 

In-  Coastal  Development  and  Areas  of  Environ- 
mental Concern,  Proceedings  of  Symposium  held 
Greenville,  NC  on  March  5,  ^5.  North  Carolina 
University  Sea  Grant  Report  No.  UNC-SG-75-18, 
p  28-41 ,  September  1975.  7  fig. 

Descriptors:    'North  Carolina,   'Barrier  islands, 

Conservation,  Shore  protection,  Tourism,  Public 

rights. 

Identifiers:    'Environmental  concern,     Resource 

management,  'Coastal  zone  management,  Public 

interest,  Outer  Banks(NC). 

Man  is  so  much  a  factor  here  that  he  must  be  con- 
sidered as  one  of  the  dominant  forces  that  now  af- 
fects the  shape,  appearance  and  stability  of  these 
barrier  islands.  They  are  barriers  to  humcanes  and 
tempests,  to  the  ravages  of  wind  and  waves  and 
coursing  tide,  but  at  the  hand  of  man  they  can 
crumble.  Tourism  on  these  islands  is  basically  the 
selling  or  renting  of  scenery.  Most  people  seek  the 
beauty,  wildncss  and  privacy  of  the  beach;  so 


UTILIZATION    OF   SOILS    INFORMA1 
COASTAL  AREA  MANAGEMENT, 

North  Carolina  State  Univ.,  Raleigh  Dep 
Science.  .  . 

For  primary  bibliographic  entry  see  Held 
W77-05407 


DREDGING     AND     BIRDS     IN     THE 
CAROLINA  ESTUARY, 

North   Carolina   Univ.   at  Wilmington. 

Biology. 

J.  F.  Parnell,  and  R.  F.  Soots. 

In    Coastal  Development  and  Areas  of 

mental  Concern,  Proceedings  of  Sympo 

GreenviUe,  NC  on  March  5,  1975.  Nortl 

University  Sea  Grant  Report  No.  UNC- 

p  48-53,  September  1975.  1  fig. 

Descriptors:       'North       Carolina, 

♦Dredging,        'Waste        disposal, 

'Resources  development,   Birds,  Coas 

rights. 

Identifiers:      'Public     interest,       Coa: 

management,   Resources  management, 

mental  concern,  Intracoastal  waterways 

Dredging  involves  the  removal  of  matf 
the  bottom  of  waterways  and  its  s 
deposition  elsewhere,  usually  adjace 
channel  being  constructed  or  maintai 
deposits  of  dredged  material  may  be 
marsh,  or  on  high  land.  When  in  w; 
marsh,  new  islands  have  often  resultec 
struction  of  new  sandy  islands  in  the  es 
paraUeled  in  time  the  development  am 
human  use  of  the  ocean  beaches-be 
were  the  natural  nesting  habitat  of  mo: 
Carolina's  gulls,  terns,  and  shorebira 
step  is  to  provide  many  of  these  dredge 
protection  of  inclusion  as  areas  of  em 
concern.  A  state  agency  must  assume  tl 
bility  for  protection  and  limited  mana 
present  dredge  spoil  deposition  occurs 
with  no  official  regard  for  the  ne: 
Guidance  is  also  necessary  in  the  face 
dredging  policy  and  increased  human 
the  estuaries.  (See  also  W77-05402)  (Su 
W77-05408 


SALT  MARSHES, 

North    Carolina    Univ.    at   Chapel  r 

Sciences  Program. 

For  primary  bibliographic  entry  see  H< 

W77-05409 

THE  ESTUARY  -  AN  AREA  OF  ENv 
TAL  CONCERN, 

National  Marine  Fisheries  Service,  Be 
Atlantic  Coastal  Fisheries  Research  L< 
For  primary  bibliographic  entry  see  N 
W77-05410 

ARCHAEOLOGICAL  SITES  AS 
AREAS  OF  ENVIRONMENTAL  COT 

East  Carolina  Univ.,  Greenville.  Depi 

gy  and  Anthropology. 

D.  S.  Phelps. 

In:  Coastal  Development  and  Areas 

mental  Concern,  Proceedings  of  byn 
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!,  NC  on  March  5,  1975.  North  Carolina 
Y  Sea  Grant  Report  No.  UNC-SG-75-18 
eptember  1975. 

rs:  *North  Carolina,  *Archaeology, 
ition,  'Coasts,  "History,  "Resources 
ent,    Estuaries,    Salt    marshes,    Public 

•Resources  management, 

iiental  concern,  *Coastal  zone  manage- 
hc  interest. 

gical  and  historical  sites  are,  in  a  very 
,  the  most  important  areas  of  environ- 
icern  in  the  naturally  complex  and  rela- 
ile  coastal  zone  of  North  Carolina.  Site 
tural  forces  and  human  agencies  is  ac- 
n  the  coastal  area;  the  last  remaining  In- 
i  Hatteras  Village  is  staked  for  cottage 
t  Wanchese  is  eroding  from  the  rise  in 
the  Chowanoke  capital  on  the  Chowan 
wilt  upon,  and  another  site  has  been 
o  oblivion.  It  is  normal  for  human  cul- 
mge  the  environment,  but  if  we  are  to 
estig,.  of  our  heritage  it  must  be  now 
:rm  gains  in  knowledge  and  economics 
[weigh  what  may  be  considered  short- 
.  (See  also  W77-05402)  (Sinha-OEIS) 


WATER  RESOURCES  PLANNING-Field  6 
Ecologic  Impact  Of  Water  Development-Group  6G 


In  this  first  of  a  set  of  five  volumes  a  description 
of  the  proposed  lease  region  is  followed  bv  a 
description  of  the  environment  in  this  p*rt  of  U,e 

nrnn  eHfTa,°f  S°Uthern  California.  The 
proposed  federal  action  under  consideration  is  the 
leasing  of  297  tracts  in  offshore  Southern  Califor 
»£j  a  .tS  encomPass  an  area  of  1 .55  million 
TrTm™  T  1,°Cated  bey°nd  the  ,hree  m»e  '""it. 
vf,  aClffCS  °ffice  has  the  responsibili- 

whth  lng  thf  °Vera"  environmental  impacts 

LhnC«npmaiV  0CCur  from  the  Proposed  leasing  opera- 
tions. Preliminary  resource  reports  on  the  environ- 
ment were  prepared  for  the  overall  sale  area  by 
utilizing  a  combination  of  an  in-house  study  and 
review  of  a  study  contracted  with  the  Southern 
California  Ocean  Studies  Consortium  (a  team  of 
rlnrfS  *  StatC  universities).  Both  studies  in- 

cluded an  examination  of  the  physical,  biological 
economic,  and  social  resources  within  Southern 
California  and  Us  offshore  borderland.  An  en- 
vironmental report  was  then  prepared  and  sub- 
mitted to  the  BLM  manager  prior  to  actual  tract 
selection  recommendation.  The  report  was 
prepared  by  the  Lnvironmental  Assessment  Team 
hall  k  Pu^°se  Censuring  that  all  potential  tracts 
had  been  fully  reviewed  for  potential  environmen- 
tal hazards.  (Sinha-OEIS) 
W77-05536 


1975  Outer  Continental  Shelf  Oil  and  Gas  General 
Lease  Sale,  Offshore  Southern  California,  1975. 

Descriptors:     "Continental     shelf,     "California 
Environmental      effects,      "Baseline      studies 
Water  quality  control,  "Resources  development 
Water    resources,     "Water    pollution     sources' 
Aquatic  life,  Leases,  Natural  resources,  Oil  pollu- 
tion   Accidents    Estuaries,  Bays,  Marshes,  Inter- 
tidal  areas,  Wetlands,  Legal  aspects 
Identifiers:  "Outer         Continental  Shelf 

Lnvironmental  impact,  Public  hearings. 

The  third  volume  of  a  set  of  five  contains  the 
documentation  dealing  with  the  consultation  and 
coordination  with  various  agencies  in  the  prepara- 
tion of  the  draft  environmental  statement.  It  also 
contains  the  records  of  various  public  hearings  and 
the  review  of  the  draft  environmental  statement 
eading  to  the  preparation  of  the  final  environmen- 
tal statement.  (Sinha-OEIS) 
W77-05538 


SITES, 

olina    Dept.    of    Cultural    Resources, 

er. 

I  Development  and  Areas  of  Environ- 

cern',  Proceedings  of  Symposium  held 

NC  on  March  5,  1975.  North  Carolina 

>ea  Grant  Report  No.  UNC-SG-75-18 

temberl975. 

:  "North  Carolina,  "History,  "Coasts 
evelopment,  Land  use,  Public  rights.  ' 
"Resources  management, 

ntal  concern,  "Coastal  zone  manage- 
:  interest. 

s  are  among  the  categories  of  fragile 
'Inch  the  Coastal  Resources  Commis- 
lesignate  as  interim  areas  of  environ- 
:ern.  In  defining  the  categories  of 
i.  three  already  established  programs 
The  National  Register  of  Historic 
lonal  Historic  Landmarks;  and  the 
;ns'wcand  grant-in-aid  programs.  (See 
102)  (Sinha-OEIS) 


^™NTOF  THE  COASTAL  AREA 
in*  I  ACT, 

na  Univ.  at  Chapel  Hill.  Urban  Ser- 

lor  Urban  and  Regional  Studies 

Monographic  entry  see  Field  6E. 


RONMENTAL  STATEMENT  VOL 
H^V5  OUTER  CONTINENTAL 
c^LGAS  GENERAL  LEASE  SALE 
SOUTHERN  CALIFORNIA  (O.C.S. 

nd  Management,  Los  Angeles,  Calif 
Continental  Shelf  Office, 
nd  Management  Pacific  OCS  Office 
'mental  Statement,  Vol  I,  Proposed 
mtmental  Shelf  Oil  and  Gas  General 
Wshore  Southern  California,  1975. 

•Continental  Shelf,  "California, 
at  effects,  "Baseline  studies 
'control,  "Resources  development' 
irces,  "Water  pollution  sources 
•eases,  Natural  resources.  Oil  pollu- 
ter Continental   Shelf,   Environ- 

Channel  Islands. 


FINAL  ENVIRONMENTAL  STATEMENT  VOL 
2,  PROPOSED  1975  OUTER  CONTINENTAL 
SHELF  OIL  AND  GAS  GENERAL  LEASE  SALE 
^ALE  NOR35)S°UTHERN  CALIF°™IA  (0-£s 

Bureau  of  Land  Management,  Los  Angeles,  Calif 
Pacific  Outer  Continental  Shelf  Office. 
Bureau  of  Land  Management  Pacific  OCS  Office 
f'"!1  ' Environmental  Statement,  Vol  2,  Proposed 
1975  Outer  Continental  Shelf  Oil  and  Gas  General 
Lease  Sale,  Offshore  Southern  California,  1975 
/o/  o. 

Descriptors:  "Continental  Shelf,  "California, 
Water  pollution  sources,  "Environmental  effects 
Oil  spills,  "Oil  pollution,  "Water  quality 
Resources  development,  "Ecosystems,  "Baseline 

studies,     "Accidents,    "Biological    communities 

Leases,    "Estuaries,    Bays,    Marshes,    Intertidal 

areas,    Wetlands,    Oil    industry,    Drilling    fluids 

Navigation. 

Identifiers:         "Outer         Continental         Shelf 
Lnvironmental    impact,    Commercial    fisheries,' 

Channel  Islands,  Sport  fisheries,  Air  quality 


Volume  2  of  this  series  describes  the  general  en- 
vironmental impacts  of  offshore  oil  and  gas  opera- 
tions. The  development  and  production  activity 
following    this    potential   sale    could    result   in   a 
variety  of  impacts  on   the  natural  environment 
Channel  Island  area  resources,  air  and  water  quali- 
ty, land  use  patterns,   the  social  order  and  the 
economy.  The  intent  of  this  section  is  to  illustrate 
nov,   routine  operation  and  occasional  accidents 
can  result  in  situations  leading  to  human  and  natu- 
ral environmental  impacts.  Included  are  statistics 
and  where  possible,  examples  and  case  histories  of 
impacts  caused  by  incidents  and  by  day-to-day 
operations  considered  'unavoidable'  in  light  of  ex- 
isting regulations,  technology  and  operating  prac- 
tices.   Although    oil    spills    resulting    from    this 
proposed  sale  can  in  general  be  avoided,  some  of 
the  effects  of  an  oil  spill,  if  one  should  occur   are 
considered  unavoidable  and  are  also  discussed 
finally   alternatives   to   the   proposed   action  are 
presented.  (Sinha-OEIS) 
W77-05537 


FINAL  ENVIRONMENTAL  STATEMENT  VOL 
3,  PROPOSED  1975  OUTER  CONTINENTAL 
SHELF  OIL  AND  GAS  GENERAL  LEASE  SALE 
OFFSHORE  SOUTHERN  CALIFORNIA  (O.C.S. 

Bureau  of  Land  Management,  Los  Angeles,  Calif 
Pacific  Outer  Continental  Shelf  Office. 
Bureau  of  Land  Management  Pacific  OCS  Office 
Hnal  Environmental  Statement,  Vol  3,  Proposed 


FINAL  ENVIRONMENTAL  STATEMENT    VOL 

iuv???S?ED    19?5    °UTER    CONTINENTAL 

SHELF  OIL  AND  GAS  GENERAL  LEASE  SALE 

OFFSHORE  SOUTHERN  CALIFORNIA  (OCS 

SALE  NO.  35). 

Bureau  of  Land  Management,  Los  Angeles,  Calif 

Pacific  Outer  Continental  Shelf  Office. 

Bureau  of  Land  Management  Pacific  OCS  Office 

Final  Environmental  Statement,  Vol  4    Proposed 

1975  Outer  Continental  Shelf  Oil  and  Gas  General 

Lease  Sale,  Offshore  Southern  California,  1975. 

886  p. 

Descriptors:     "Continental     shelf,     "California 
Environmental      effects,      "Baseline      studies' 
Water  quality  control,  "Resources  development 
Water    resources,     "Water    pollution     sources' 
Aquatic  life,  Leases,  Natural  resources   Oil  pollu- 
tion   Accidents,  Estuaries,  Bays,  Marshes,  Inter- 
tidal areas,  Wetlands,  Legal  aspects,  Regulation 
Identifiers:  "Outer         Continental  Shelf 

Environmental    impact,    Commercial    fisheries' 
Sport  fisheries,  Air  quality,  Channel  Islands. 

This  volume  comprises  twenty-seven  appendices 
of  details  including  summary  descriptions  of  en- 
vironmental conditions  and  pollution  effects  of 
direct  and  indirect  activities  involved  in  the 
development  of  oil  and  gas  resources  of  the 
offshore  area  of  Southern  California.  It  also  in- 
cludes a  history  and  description  of  oil  and  gas 
operations,  summary  of  regulations  concerning 
hazards  to  navigation  and  a  list  of  significant  felt 
earthquakes  in  the  region.  (Sinha-OEIS) 
W77-05539 

FINAL  ENVIRONMENTAL  STATEMENT  VOL 
5,  PROPOSED  1975  OUTER  CONTINENTAL 
SHELF  OIL  AND  GAS  GENERAL  LEASE  SALE 
ONSHORE  SOUTHERN  CALIFORNIA  (OCS 

Bureau  of  Land  Management,  Los  Angeles,  Calif 
Pacific  Outer  Continental  Shelf  Office. 
Bureau  of  Land  Management  Pacific  OCS  Office 
^'Environmental  Statement,  Vol  5,  Proposed 
1975  Outer  Continental  Shelf  Oil  and  Gas  General 
Lease  Sale,  Offshore  Southern  California,  1975. 

Descriptors:      "Continental     Shelf,      "California 
Environmental      effects,      "Baseline      studies' 
Water  quality  control,  "Resources  development' 
Water    resources,     "Water    pollution     sources' 
Aquatic  life,  Leases,  Natural  resources.  Oil  pollu- 
tion   Accidents,  Estuaries,  Bays,  Marshes,  Inter- 
tidal areas,  Wetlands,  Geology,  Aesthetics 
Identifiers:  "Outer         Continental  Shelf 

Environmental  impact.  Commercial  fisheries' 
Sport  fisheries,  Air  quality,  Channel  Islands  Tec- 
tonics, Bottom  sediments. 

This    volume   contains    the   graphics     maps   and 
charts    illustrating   the   lease    sale    area    offshore 
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Field  6-WATER  RESOURCES  PLANNING 

Group  6G-Ecologic  Impact  Of  Water  Development 


Southern  California.  Specifically  these  are:  cur- 
rent lease  sale;  potential  use  conflicts;  rare  and  en- 
dangered species,  land  use;  air  basins,  winds  and 
vegetation;  aesthetics;  commercial  fisheries;  sport 
fishing  marine  mammals;  shoreline  types;  geolo- 
gy tectonics;  bottom  sediments;  geologic  cross 
sections;  and  impact  potential.  (Sinha-OhlS) 
W77-O5540 

THERMAL  ECOLOGY  II. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-05541 

THE  POWER  PARK  CONCEPT:  AMELIORAT- 
ING MAN'S  DISORDER  WITH  NATURE'S 
ORDER,  ,  _      , 

Georgia  Univ.,  Athens,  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-05542 

THE  CONNECTICUT  RIVER  ECOLOGICAL 
STUDY:  A  SYNOPSIS, 

Yale  Univ.,  New  Haven,  Conn.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-05589 


7B.  Data  Acquisition 


7.  RESOURCES  DATA 
7A.  Network  Design 


LINK  LENGTH  ORGANIZATION  AND  NET- 
WORK SCALE  DEPENDENCIES  IN  THE  NET- 
WORK DIAMETER  MODEL, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of 

Geography.  „.... 

For  primary  bibliographic  entry  see  Field  4A. 

W77-05161 

A  VARIABLE  SOURCE  AREA  MODEL  OF  THE 
RAINFALL-RUNOFF  PROCESS  BASED  ON 
THE  WATERSHED  STREAM  NETWORK, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. _  c.  ..,, 
For  primary  bibliographic  entry  see  Field  2A. 

W77-05178 

A  POINT  STOCHASTIC  MODEL  FOR  CON- 
TINENTAL DROUGHTS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 
For  primary  bibliographic  entry  see  F  leld  2U. 

W77-05183 

NETWORK  DESIGN  FOR  THE  ESTIMATION 
OF  AREAL  MEAN  OF  RAINFALL  EVENTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering 

For  primary  bibliographic  entry  see  Field  2B. 

WT7-05194 

RAINFALL  NETWORK  DESIGN  FOR  RUNOFF 

PREDICTION,  . 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  IB. 

W77-05341 

STANDARDS  FOR  INTERCHANGE  OF  WATER 
RESOURCES  DATA  ON  COMPUTER  MEDIA, 

Australian  Water  Resources  Council,  Camberra. 

phic  entry  see  Field  7C. 
W77-05523 


DETERMINATION  OF  SNOW  DEPTH  AND 
WATER  EQUIVALENT  BY  REMOTE  SENSING, 

Colorado    Stale    Univ.,    Fort    Collins.    Dept.    of 

Fishery  and  Wildlife  Biology 

For  primary  bibliographic  entry  see  Field  2C. 

W77-05104 

EVALUATION  OF  THE  OPTIMAL  THICKNESS 
OF  SOIL  BETWEEN  SOURCE  AND  DETECTOR 
IN  THE  GAMMA-RAY  TRANSMISSION 
METHOD, 

Roorkee  Univ.  (India).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  2G. 
W77-05151 

USING  LINEAR  PROGRAMMING  TO  DESIGN 
OIL  POLLUTION  DETECTION  SCHEDULES, 

Naval  Underwater  Systems  Center,  Newport,  R. 

For  primary  bibliographic  entry  see  Field  5G. 
W77-05250 

GUIDELINES  FOR  COLLECTION  AND  FIELD 
ANALYSIS  OF  GROUND-WATER  SAMPLES 
FOR  SELECTED  UNSTABLE  CONSTITUENTS, 

Geological  Survey.  Austin,  Tex.  Water  Resources 

For  primary  bibliographic  entry  see  Field  2K. 
W77-05262 

INLAND  LAKES  WATER  QUALITY  AND 
WATERSHED  PLANNING:  REMOTE  SENSING 
TECHNOLOGY  APPLICATIONS, 

Michigan    Environmental    Research    Inst.,    Ann 

Arb°r  r-    IJ  £D 

For  primary  bibliographic  entry  see  Field  6B. 

W77-05297 

CLIMATOLOGICAL  AND  PHOTOGRAMMET- 
RIC  SPECULATIONS  ON  MASS-BALANCE 
CHANGES  OF  MCCALL  GLACIER,  BROOKS 
RANGE,  ALASKA, 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Sur- 
veying Engineering. 
For  primary  bibliographic  entry  see  Field  ZC. 

W77-05426 

SEISMIC  SIGNALS  ASSOCIATED  WITH 
AVALANCHES, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  ZC. 

W77-05429 

RADIO-ECHO  POWER  PROFILING, 

Scott  Polar  Research  Inst.,  Cambridge  (England). 
For  primary  bibliographic  entry  see  Field  2C. 
W77-05430 


INSTRUMENTS  FOR  STUDYING  <><  RAM 

i.i  iion, 

Southern  California  Coastal  Watej 

jeet.  El  Segundo 

For  primary  bibliographic  entry  see  Field  5A. 

W77 -05448 

DISSOLVED  NITROGEN  AS  A  rRACEt 
FISH  MOVEMENTS, 

British  Columbia  Univ.,  Vancouver. 
For  primary  bibliographic  entry  sec 
W77-05461 

MEASUREMENT  OF  AND  CALIBRATION 
GAMMA  SPECTROSCOPY  OF  MISSIS 
RIVER  WATER, 

Louisiana    State    Univ.,    Baton   Rouge.  De 

Nuclear  Engineering. 

For  primary  bibliographic  entry  see  Field  5A 

W77-05486 


THE  USE  OF  REMOTE  SENSING  IN  A  S 
OF  SUBMERGED  AQUATIC  MACROPB 
OF  THE  PAMLICO  RIVER  ESTUARY,  N.( 

East  Carolina   Univ.,   Greenville,   N.C.  D< 

Biology. 

For  primary  bibliographic  entry  see  Field  5A 

W77 -05487 

DETERMINING  SOIL  WATER  DIFFUSn 
FROM  ONE-STEP  OUTFLOW  EXPERIMI 

Commonwealth  Scientific  and  Industrials 

Organization,  Canberra  (Australia).  Div.  o 

Industry. 

For  primary  bibliographic  entry  see  Field  21 

W77-05531 

7C.  Evaluation,  Processing  am 
Publication 

IMPROVING  INFORMATION  DISSEMIN 
AND  TECHNOLOGY  TRANSFER  EN 
WATER  RESOURCES  FIELD, 

Missouri  Water  Resource  Center,  Columbi; 
For  primary  bibliographic  entry  see  Field  6 
W77-05102 


OPTIMAL  USE  OF  WATER  AND  RE 
RESOURCES  FOR  DIVERSIFIED  FARM 
OAHU,  HAWAII:  A  HYPOTHETICAL  SI 

Hawaii      Univ.,      Honolulu.      Water     Rf 

Research  Center. 

For  primary  bibliographic  entry  see  Field  l 

W77-05105 

ESTIMATION  OF  AREAL  AV 
PRECIPITATION  USING  DIFFEREN 
WORK  DENSITIES  AND  AVEI 
TECHNIQUES, 

Delaware  Univ.,  Newark.  Water  K 
Center.  _.  ., . 

For  primary  bibliographic  entry  see  Field 
W77-05109 


ERROR  PROPAGATION  IN  DETERMINING 
HYDRAULIC  CONDUCTIVITIES  FROM  SUC- 
CESSIVE WATER  CONTENT  AND  PRESSURE 
HEAD  PROFILES, 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-05434 

TOWARDS  A  ROUTINE  TEST  FOR  THE  AS- 
SESSMENT OF  THE  CRITICAL  TRACTIVE 
FORCES  OF  COHESIVE  SOILS, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W77-05440 


HYDROGRAPH        ANALYSIS:       A      I 
TERIZED  SEPARATION  TECHNIQUE, 

Intermountain  Forest  and  Range  Expenr 

tion,  Moscow,  Idaho. 

For  primary  bibliographic  entry  see  Field 

W77-05U7 

A  DATA  INTEGRATION  STUDY  OF  L* 
RARIA  FOR  THE  EPISODE  JULY  19  - 
2,  1972,  PART  I, 
Northwestern  Univ.,  Evanston,  111.  l<*r 

For  primary  bibliographic  entry  see  Field 
W77-05125 
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INTEGRATION  STUDY  OF  LAKE  ON- 
OR  THE  EPISODE  JULY  19  -  AUGUST 
*ART  II, 

stern  Univ..  Evanston,  111.  Technological 

iry  bibliographic  entry  see  Field  2H. 
!6 


RESOURCES  DATA— Field  7 
Evaluation,  Processing  and  Publication-Group  7C 


lected  a  vanous  sues,  not  part  of  the  systematic 
data  collection  program,  and  are  published  as  spe- 
ual  ■nvest.gat.ons  and  miscellaneous  measure- 
ments These  data  represent  that  part  of  the  N 
Uonal  Water  Data  System  operated  by  the  US 
Geological  Survey  and  cooperating  State  and 
W77e-052a683enC,eS  '"  Ca!ifornia-  'Woodard-USGS) 


INATION  OF  STORM  VELOCITIES 
ID  TO  THE  QUALITY  CONTROL  OF 
INGRAINGAUGEDATA, 

>m  Univ.  (England).  Dept.  of  Civil  En- 

ry  bibliographic  entry  see  Field  2B. 


ICATION  OF  COMPUTER  GRAPHICS 
YSIS  OF  EXTREMES, 

id  Lundy.  Chicago,  111. 

ry  bibliographic  entry  see  Field  2E. 


AND     DESIGN     OF 


FOR     LAYOUT 
IrSTEMS, 

I  at  Austin.  Dept.  of  Civil  Engineering 
y  bibliographic  entry  see  Field  5D 


QUALITY  DATA  REPORT  OK  THE 
ATED     MONITORING      PROGRAM 
i  AND  DATA  FOR  1974. 
State  Resources  Agency,  Sacramento 
aler  Resources. 
V  bibliographic  entry  see  Field  2L. 


1TER-AIDED  SNOWMELT  MODEL 
RENTING  WINTER  STREAM*LOW 
ON  IN  A  SOUTHERN  ONTARIO 
I  BASIN, 

nistry  of   the    Environment.   Toronto 
uter  Resources  Branch, 
bibliographic  entry  see  Field  2C 


►BLEMS  IN  THE  SIMULATION  OF 
GE  HYDRODYNAMIC  SYSTEMS 

'■■Santa  Monica,  Calif, 
bibliographic  entry  see  Field  2L. 


WATER  RESOURCES  DATA  FOR  CAI  IFn» 
NIA,       WATER       YEAR       1975- VOLUME      3" 

THETrRF^NTRAL  valleyYasVwanS 
to'tr^c^e^fI^^  WALKER  RrVER 

Geological  Survey,  Menlo  Park.  Water  Resources 

Water-Data  Report  CA-75-3,  December  1976.  397 
p,  12  fig,  5  tab,  34  ref. 

Descriptors:       'California,      'Hydrologic      data 

Fla^W,  Wat^S'-  *Wat6r  qUaHty-  Groundwater, 
Flow  rates,  Gaging  stations,  Lakes,  Reservoirs 
Chemical  analysis,  Sediments.  Water  tempera- 
ure  Sampling,  Sites,  Observation  wells.  Water 
levels.  Water  analysis.  ' 

Identifiers:  'South  Central  Valley  basins,  'The 
Ureat  Basin. 

Volume  3  of  water  resources  data  for  the  1975 
water  year  for  California  consists  of  records  of 
stage,  discharge,  and  water  quality  of  streams- 
stage,  contents,  and  water  quality  in  lakes  and 

^n£,rr7v;nnd  ?aleT  'evels  in  wells  in  Southern 
Central  Valley  basins  and  the  Great  Basin  from 
Walker  R.ver  to  Truckee  River.  Included  are 
discharge  records  for  188  gaging  stations;  stage- 
only  records  for  1  gaging  station;  stage  and  con- 
tents for  38  lakes  and  reservoirs;  water  quality  for 

WPIU8' a?5,  and,  ^atef  'eVels  for  15  observation 
wehV  Also  included  are  31  crest-state  partial- 
record  stations  and  13  low-flow  partial-record  sta- 
tions. Additional  water  data  were  collected  at  vari- 
ous sites,  not  part  of  the  systematic  data  collection 
program  and  are  published  as  special  investiga- 
tions and  miscellaneous  measurements  These 
data  represent  that  part  of  the  National  Water 
Data  System  operated  by  the  U.S.  Geological  Sur- 
vey and  cooperating  State  and  Federal  agencies  in 
California.  (Woodard-USGS) 
W77-05264 


Descriptors:  'Groundwater  resources   'Well  data 

U,Tf?rS'  *Wa,,er  1"a"ty.  'Mississippi,' 
Hydrologic  data,  Water  wells,  Pumping,  Water 
yield,  Water  ut.lization.  Water  levels.  Chemical 
tin  d  1  y  sis. 

Identifiers:  Humphreys  County(Miss),  Sand  inter- 

This  is  one  in  a  series  of  ground-water  basic -data 
reports  being  prepared  for  the  82  counties  of  Mis- 
sissippi. The  report  is  intended  to  partly  meet  the 
need  for  information  about  the  availability  and 
quality  of  water  in  Mississippi.  Data  for 
Humphreys  County  are  presented  in  three  tables- 
1  well  descsriptions,  (2)  chemical  analyses,  and 
I  S3!l  ',ntervals  fr°m  electric  logs.  Three  maps 
W77o5266  CaUOnS  °f  th£  We"S'  (Woodard-USGS) 


FOR     ISSAQUENA 


GROUND-WATER     DATA 
COUNTY,  MISSISSIPPI, 

Geological      Survey.      Jackson.      Miss.      Water 

Resources  Div. 

B.  E.  Wasson. 

Mississippi     Board     of     Water    Commissioners 

Jackson.  County  Report  No  7,  1976.  18  p   3  fie   3 

tab,  9  ref. 

Descriptors:  'Groundwater  resources  'Well  data 
-Aquifers,  'Water  quality,  'Mississippi,' 
Hydrologic  data.  Water  wells,  Pumping,  Water 
yield,  Water  utilization.  Water  levels.  Chemical 
analysis. 

Identifiers:  Issaquena  County(Miss),  Sand  inter- 
vals. 

This  is  one  in  a  series  of  ground-water  basic-data 
reports  being  prepared  for  the  82  counties  of  Mis- 
sissippi. The  report  is  intended  to  meet,  in  part  the 
need  for  information  about  the  availability  and 
quality  of  water  in  Mississippi.  Data  for  Issaquena 
County  are  presented  in  three  tables-  (I)  well 
descriptions,  (2)  chemical  analyses,  and  (3)  sand 
intervals  from  electric  logs.  Three  maps  show  the 
locations  of  the  wells.  (Woodard-USGS) 
W77-05267 


FOR      LEFLORE 


Miss.      Water 


SOURCES  DATA  FOR  CALIFOR- 
rER  YEAR  1975-VOLUME  4. 
I  CENTRAL  VALLEY  BASINS  AND 
t  BASIN  FROM  HONEY  LAKF 
•REGON  STATE  LINE, 
urvey,  Menlo  Park,  Calif. 
Report  CA-75-4,  November  1976  401 
b,  34  ref. 

'California,  'Hydrologic  data 
'ers'.  "Water  quality,  'Groundwater 
Paging  stations.  Lakes,  Reservoirs' 
alys.s  Sediments,  Water  tempera- 
ig.  Sites,  Water  levels.  Water  analy- 

water  resources  data  for  the  1975 

r  California  consists  of  records  of 
rge,  and  water  quality  of  streams 
'ts,  and  water  quality  in  lakes  and 
|d  water  levels  in  wells.  This  report 
Central  Valley  basins  and  the  Great 
loney  Lake  basin  to  Oregon  State 
discharge  records  for  199  gaging  sta- 
7  re,cords  f°r  •  gaging  station:  stage 
•or  30  lakes  and  reservoirs;  water 

stations,  and  water  levels  for  3  ob- 
*  Also  included  are  24  crest-stage 

stations    and    4    low-flow    partial- 
s-  Additional  water  data  were  col- 


GROUND-WATER      DVTA 
COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson 

Resources  Div. 

G.  J.  Dalsin. 

Mississippi     Board     of     Water    Commissioners 

Jackson,  County  Report  No  5,  1976.  35  p    3  fjE    3 

tab,  9  ref.  "  p'        e' 

Descriptors:  'Groundwater  resources,  'Well  data 
Aquifers,  'Water  quality,  'Mississippi,' 
Hydrologic  data.  Water  wells.  Pumping,  Water 
yield.  Water  utilization,  Water  levels,  Chemical 
analysis. 
Identifiers:  Leflore  County(Miss),  Sand  intervals. 

This  is  one  in  a  series  of  ground-water  basic-data 
reports  being  prepared  for  the  82  counties  of  Mis- 
sissippi. The  report  is  intended  to  partly  meet  the 
need  for  information  about  the  availability  and 
quality  of  water  in  Mississippi.  Data  for  Leflore 
County  are  presented  in  three  tables:  (1)  well 
descriptions.  (2)  chemical  analyses,  and  (3)  sand 
intervals  from  electric  logs.  Three  maps  show  the 
locations  of  the  wells.  (Wodard-USGS) 
W77-05265 


sss,r  for  H™p»«^s 

Geological      Survey.      Jackson.      Miss       Water 

Resources  Div. 

B  E.  Wasson. 

Mississippi     Board     of     Water     Commissioners 

Jackson    County  Report  No  6.  1976.  21  p    3  fig    3 

tab,  9  ref.  B' 


FOR      QUITMAN 


GROUND-WATER       DATA 
COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 

Resources  Div. 

G.  J.  Dalsin. 

Mississippi     Board     of     Water    Commissioners 

Jackson,  County  Report  No  8,  1976.  20  p   3  fie   3 

tab,  10  ref  H'        s' 

Descriptors:  'Groundwater  resources  'Well  data 
'Aquifers,  'Water  quality,  'Mississ,PPi' 
Hydrologic  data.  Water  wells,  Pumping  Water 
yield.  Water  utilization.  Water  levels,  Chemical 
analysts. 

Identifiers:  Quitman  County(Miss),  Sand  inter- 
vals. 

This  is  one  in  a  series  of  ground-water  basic-data 
reports  being  prepared  for  the  82  counties  of  Mis- 
sissippi. The  report  is  intended  to  meet,  in  part  the 
need  for  information  about  the  availability  and 
quality  of  water  in  Mississippi.  Data  for  Quitman 
County  are  presented  in  three  tables  (1)  well 
descriptions,  (2)  chemical  analyses,  and  (3)  sand 
intervals  from  electric  logs.  Three  maps  show  the 
locations  of  the  wells.  (Woodard-USGS) 
W77-05268 


FOR     COAHOMA 


Miss.      Water 


GROUND-WATER     DATA 
COUNTY,  MISSISSIPPI, 

Geological      Survey,      Jackson. 

Resources  Div. 

G.J.  Dalsin. 

Mississippi     Board     of     Water    Commissioners 

Jackson,  County  Report  No  9,  1976   22  n    3  fie    3 

tab.  10  ref.  6' 


'  .'■<■■■-•!  ■'■ 
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Field  7— RESOURCES  DATA 

Group  7C— Evaluation,  Processing  and  Publication 


Descriptors:  'Groundwater  resources,  *Welldata, 
♦Aquifers,  "Water  quality,  "Mississippi. 
Hydrologic  data,  Water  wells,  Pumping  Water 
yield,  Water  utilization,  Water  levels,  Chemical 
analysis.  . 

Identifiers:  Coahoma  County(Miss),  Sand  inter- 
vals. 

This  is  one  in  a  series  of  ground-water  basic-data 
reports  being  prepared  for  the  82  counties  of  Mis- 
sissippi The  report  is  intended  to  meet,  in  part,  the 
need  for  information  about  the  availability  and 
quality  of  water  in  Mississippi.  Data  for  Coahoma 
County  are  presented  in  three  tables:  (1)  well 
descriptions,  (2)  chemical  analyses,  and  (3)  sand 
intervals  from  electric  logs.  Three  maps  show  the 
locations  of  the  wells.  (Woodard-USGS) 
W77-05269 

GROUND-WATER  DATA  FOR  TATE  COUNTY, 
MISSISSIPPI, 

Geological  Survey,  Jackson,  Miss.  Water 
Resources  Div. 

G.J.  Dalsin.  .     . 

Mississippi  Board  of  Water  Commissioners, 
Jackson,  County  Report  No  10,  1976.  29  p,  3  fig,  3 
tab,  7  ref . 

Descriptors:  "Groundwater  resources,  "Well  data, 
"Aquifers,  "Water  quality,  "Mississippi, 
Hydrologic  data,  Water  wells,  Pumping,  Water 
yield,  Water  utilization,  Water  levels,  Chemical 
analysis.  . 

Identifiers:  Tate  County(Miss),  Sand  intervals. 

This  is  one  in  a  series  of  ground-water  basic-data 
reports  being  prepared  for  the  82  counties  of  Mis- 
sissippi. The  report  is  intended  to  meet,  in  part,  the 
need  for  information  about  the  availability  and 
quality  of  water  in  Mississippi.  Data  for  Tate 
County  are  presented  in  three  tables:  (1)  well 
descriptions,  (2)  chemical  analyses,  and  (3)  sand 
intervals  from  electric  logs.  Three  maps  show  the 
locations  of  the  wells.  (Woodard-USGS) 
W77-O5270 

GROUND-WATER  DATA  FOR  TUNICA  COUN- 
TY, MISSISSIPPI, 

Geological      Survey,      Jackson,      Miss.      Water 

Resources  Div. 

G.J.  Dalsin. 

Mississippi     Board     of     Water    Commissioners, 

Jackson,  County  Report  No  11,  1976.  15  p,  3  fig,  3 

tab,  10  ref. 

Descriptors:  "Groundwater  resources,  "Well  data, 
•Aquifers,  "Water  quality,  "Mississippi, 
Hydrologic  data,  Water  wells,  Pumping,  Water 
yield,  Water  utilization,  Water  levels,  Chemical 
analysis.  . 

Identifiers:  Tunica  County(Miss),  Sand  intervals. 


This  is  one  in  a  series  of  ground-water  basic -data 
reports  being  prepared  for  the  82  counties  of  Mis- 
sissippi. The  report  is  intended  to  meet,  in  part,  the 
need  for  information  about  the  availability  and 
quality  of  water  in  Mississippi.  Data  for  Tunica 
County  are  presented  in  three  tables:  (1)  well 
descriptions,  (2)  chemical  analyses,  and  (3)  sand 
intervals  from  electric  logs.  Three  maps  show  the 
locations  of  the  wells.  (Woodard-USGS) 
W77-05271 

GROUND-WATER  LEVELS  IN  OBSERVATION 

WELLS  IN  OKLAHOMA,  1971-74, 

Geological  Survey,  Oklahoma  City,  Okla.  Water 

Resources  Div. 

R.  L.  Goemaat. 

Open-file  report  76-664,  October  1976.  142  p,  1  fig, 

1  tab. 

Descriptors:  "Water  levels,  "Groundwater, 
•Observation,  Well  data,  "Oklahoma,  Basic  data 
collections. 


Well  descriptions  and  water-level  measurements 
are  presented  for  146  observation  wells  in  38  coun- 
ties in  Oklahoma  for  calendar  years  1971-74.  I  he 
objectives  of  the  observation- well  program  are  (1) 
to  provide  long-term  records  of  water-level  fluc- 
tuations in  representative  wells,  (2)  to  facilitate  the 
prediction  of  water-level  trends  and  indicate  the 
future  availability  of  ground-water  supplis,  and  (3) 
to  provide  in  information  for  use  in  basic  research. 
(Woodard-USGS) 
W77-05275 

HYDROLOGY  AND  WATER  RESOURCES  OF 
THE  CHARLES  RIVER  BASIN,  MAS- 
SACHUSETTS, 

Geological      Survey,      Boston,      Mass.      Water 

Resources  Div. 

E.  H.  Walker,  S.  W.  Wandle,  Jr.,  and  W.  W. 

Caswell.  ,,C/-c 

Available  from  Branch  of  Distribution,  USUi, 
1200  S.  Eads  St.,  Arlington,  VA  22202,  price  $3.75_ 
Hydrologic  Investigations  Atlas  HA-554,  1975.  3 
sheets,  4  tab,  23  ref. 

Descriptors:  "Watershed  management,  "Water 
resources  development,  "Available  water,  "Water 
quality,  'Massachusetts,  Hydrologic  data,  'Maps, 
Surface  waters,  Groundwater,  Aquifer  charac- 
teristics, Streamflow,  Flow  rates.  Water  yield, 
Hydrology,  Hydrogeology,  Urbanization,  Water 
demand. 
Identifiers:  *Charles  River  basin(Mass). 

The  Charles  River  basin  encompasses  about  300 
square  miles  of  gently  rolling  to  hilly  terrain,  with 
altitudes  ranging  from  586  feet  in  Hopkinton  to 
below  10  feet  in  Boston,  Mass.  The  area  is  essen- 
tially urban,  although  the  towns  in  the  upper  basin 
still  retain  some  rural  character.  The  population  of 
the  middle  and  upper  parts  increased  80  percent 
between  1950  and  1970,  while  the  population  in  the 
lower  part  declined  4  percent.  This  atlas  sum- 
marizes the  water  resources  and  associated  water 
problems  of  the  area.  The  investigation  upon 
which  the  atlas  is  based  was  made  from  1968  to 
1971  and  is  part  of  a  series  covering  the  major  nver 
basins  in  Massachusetts.  The  study  area  includes 
251  sq  mi  of  drainage  area  above  the  gaging  station 
at  Waltham.  (Woodard-USGS) 
W77-05280 

HYDROLOGIC    UNIT    MAP -1974,    STATE    OF 
NEBRASKA. 

Geological  Survey,  Reston,  Va. 
Available    from    U.S.    Geological    Survey,    Box 
25286,  Denver,  CO  80225,  price  $1.25.  Hydrologic 
Unit  Map  of  Nebraska,  1976.  1  sheet,  1  map. 

Descriptors:  "Maps,  "Hydrology,  'Nebraska, 
Water  resources,  Data  collections,  Planning, 
Hydrologic  systems.  Regions,  Land  resources. 
Identifiers:  "Hydrologic  unit  maps(Nebr), 
"Hydrologic  boundaries,  Subregions,  Accounting 
units,  Cataloging  units. 


Available    from    US     Geological    Survey, 
25286,      Denver,      Colo.     80225,     price     1 
Hydrologic  Unit  Map  of  New  Mexico,  W 
sheet,  1  map. 

Descriptors:  "Maps,  'Hydrology,  'New  Me 
Water  resources.  Data  collections,  Plan 
Hydrologic  systems,  Regions,  Land  resource: 
Identifiers:  'Hydrologic  unit  maps'N  1 
•Hydrologic  boundaries,  Subregions,  Accou 
units.  Cataloging  units 

This  map  and  accompanying  table  show  Hydi 
ic  Units  in  New  Mexico  that  are  basically  b 
graphic  in  nature.  The  Cataloging  Units  show 
supplant  the  Cataloging  Units  previously  us 
the  U.S.  Geological  Survey  in  its  Catalog  of 
mation  on  Water  Data  (1966-72).  The  Re 
Subregions  and  Accounting  Units  are  aggn 
of  the  Cataloging  Umts.  The  Regions  and  i 
gions  are  currently  (1974)  used  by  the  U.S. 
Resources  Council  for  comprehensive  pla 
including  the  National  Assessment,  and  as  i 
dard  geographical  framework  for  more  d( 
water  and  related  land-resources  planninj 
Accounting  Units  are  those  currently  (1974) 
by  the  U.S.  Geological  Survey  for  managi 
National  Water  Data  Network.  (Woodard-U 
W77-05282 


VOLUMI 


Oreg. 


LAKE  OF        OREGON: 

CLACKAMAS  COUNTY, 

Geological      Survey,      Portland, 
Resources  Div.  -V 

For  primary  bibliographic  entry  see  Field  Zr 
W77 -05283 


This  map  and  accompanying  table  show  Hydrolog- 
ic Units  in  Nebraska  that  are  basically  hydro- 
graphic  in  nature.  The  Cataloging  Units  shown  will 
supplant  the  Cataloging  Units  previously  used  by 
the  U  S  Geological  Survey  in  its  Catalog  of  Infor- 
mation on  Water  Data  (1966-72).  The  Regions, 
Subregions  and  Accounting  Units  are  aggregates 
of  the  Cataloging  Units.  The  Regions  and  Subre- 
gions are  currently  (1974)  used  by  the  U.S.  Water 
Resources  Council  for  comprehensive  planning, 
including  the  National  Assessment,  and  as  a  stan- 
dard geographical  framework  for  more  detailed 
water  and  related  land-resources  planning.  The 
Accounting  Units  are  those  currently  (1974)  in  use 
by  the  U.S.  Geological  Survey  for  managing  the 
National  Water  Data  Network.  (Woodard-USGS) 
W77-05281 

HYDROLOGIC    UNIT    MAP -1974,    STATE    OF 
NEW  MEXICO. 

Geological  Survey,  Reston,  Va. 


WAPSIPINICON  RIVER  AND  MALONE  C 
FLOOD  PLAIN  INFORMATION.  IND 
DENCE,  IOWA. 

Army  Engineer  District,  Rock  Island,  IU. 
For  primary  bibliographic  entry  see  Field  4y 
W77 -05284 

MISSISSIPPI  RIVER  FLOOD  PLAIN  INF< 
TION,  MILE  506.9  TO  MILE  549.4. 

Army  Engineer  District,  Rock  Island,  111. 
For  primary  bibliographic  entry  see  Field  4, 
W77-05287 

KISHWAUKEE  RIVER  FLOOD  PLAIN  1 
MATION,  WINNEBAGO  COUNTY,  ILLI1 

Army  Engineer  District,  Rock  Island,  IU. 
For  primary  bibliographic  entry  see  Field  4 
W77-05288 

FLOOD  PLAIN  INFORMATION  Rl 
SKUNK  RIVER  AND  SQUAW  CREEK, 
COUNTY,  IOWA. 

Army  Engineer  District,  Rock  Island,  1U- 
For  primary  bibliographic  entry  see  Field  4 
W77 -05289 

FLOOD  PLAIN  INFORMATION  R 
DUCK  CREEK,  SCOTT  COUNTY,  lOVIf 

Army  Engineer  District,  Rock  Island,  111. 
For  primary  bibliographic  entry  see  Field  - 
W77-05290 

FLOOD  PLAIN  INFORMATION:  SA> 
SLATE  CREEKS,  NEWTON,  KANSAS. 

Army  Engineer  District,  Tulsa,  Okla. 
For  primary  bibliographic  entry  see  Field  • 
W77-05300 

FLOOD       PLAIN       INFORMATION: 
CREEK      AND      MILL      CREEK,     CI 
STATESBORO,  GEORGIA. 

Army  Engineer  District,  Savannah,  ua. 
For  primary  bibliographic  entry  see  Field 
W77-05301 
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PLAIN      INFORMATION:      NORTH 
I  RIVER,  SCOTTSBLUFF,  NEBRASKA 

igineer  District,  Omaha,  Nebr. 
lary  bibliographic  entry  see  Field  4A 
02 


PLAIN   INFORMATION:   AGUA   FRIA 
MARICOPA  COUNTY,  ARIZONA, 

igineer  District,  Los  Angeles,  Calif.' 
ary  bibliographic  entry  see  Field  4A. 


IGE  FOR  MODELING 

HOLOGICAL    PROCESSES,    (IN    RUS- 

ya    Nauk     SSSR,     Leningrad.     Institut 

lonnoi  Fiziologii  i  Biokhimii. 

iry  bibliographic  entry  see  Field  5B. 


ON    OF    LINK    MAGNITUDE    WITH 

iLE, 

rolina  Univ.,  Columbia.  Dept.  of  Geolo- 

enromne,  W.  E.  Sharp,  and  L.  R. 

sources  Research,  Vol.  12,  No  5   p  919 
>er  1976.  3  fig,  3  tab,  12ref. 

:  'Geomorphology,  *Maps,  'Drainage 
reologic).  Streams,  Watersheds(Basins) 
Statistics,  Networks,  Mathematical  stu- 

:  'Stream  networks,  Map  scales,  Link 
,  Stream  order. 

ratio  of  the  link  magnitude  of  drainage 
n  a  small-scale  map  to  that  of  a  large- 
is  equal  to  twice  the  ratio  of  the  map 
s  findings  was  confirmed  by  statistical 
ink  magnitude  data  from  a  large  number 
serveral  different  scales.  The  distribu- 
observed  link  magnitude  ratios  is  log 
d  the  variance  is  independent  of  map 
These  results  can  be  partially  explained 

Leee1swS)tOPOl08iCa"y  rand°m  Stream 


DEUTERIUM,    TRITIUM    AND    GROSS BFTA 


sCp°a"cedTdataDERIVATIVES  FROM  e«ually 

Bell  Telephone  Labs.,  Inc.,  Holmdel,  N  J 
VVO7r7P05437y  bibl'°graphic  entry  *ee  Field  2B. 


THE  MEASUREMENT  OF  1  MIN  RAIN  RATES 

Bcl?x1ir„hIGHT,Ne  RAINGA<^  RECORDmJJf 

Bell  Telephone  Labs.,  Inc.,  Holmdel  NJ 

W77o5438y  b'bliographic  entrV  see  Field  2B. 


SJS5!Sr,ENT  OF  SEDIMENT  FROM 
*£*£*'•'  Iowa  City-  Inst-  of  =**•* 

WO7r7P05445y  bibliograPhic  entry  see  Field  2J. 


TlXRTIONN    °F    RAINFALL    FOR 

H&gLf Advanced  ata«*». 

bibliographic  entry  see  Field  2B. 


IPTOTIC  DISTRIBUTION  OF  THE 
^  OJ[HER  FUNCTIONS  OF  PAR- 
>  OF  STATIONARY  PROCESSES, 

ate  Univ.,  Fort  Collins, 
bibliographic  entry  see  Field  4A. 


STANDARDS  FOR  INTERCHANGE  OF  WATER 
RESOURCES  DATA  ON  COMPUTER  MEDIA 
Australian  Water  Resources  Council,  Camberra' 
Australian  Water  Resources  Council  Hydrological 
Series  No.  10,  Australian  Government  Publishing 
Service,  Canberra,  1976.  69  p.,  4  append. 

Descriptors.  'Hydrologic  data,  'Data  collections 
Computer    programs,     'Standards,     'Australia' 

callT'SSr'  SurfaCe  Waters'  Meteorologi- 
cal data,  Groundwater,  Water  quality. 

The  collection  of  national  hydrologic  data  in  Aus- 
tralia is  complicated  by  the  number  of  independent 
authontes  responsible  for  initial  collection  and 
storage  of  the  data.  A  set  of  standard  sepecifica 
tions  is  presented  for  the  exchange  of  data  on  com- 
puter media  designed  to  allow  direct  interchange 
between  authorities  employing  different  compu- 
ters and  internal  storage  formats.  Included  are  the 
formats,  media  and  codes  to  be  used,  together 
with  recommended  units,  in  three  major  fields  of 
data  collection:  surface  waters  and  meteorology 

u/^  nc^er;  and  Wa,er  quality-  (CSIRO) 
W  /7-05523 

8.  ENGINEERING  WORKS 
8A.  Structures 


ENGINEERING  WORKS-Field  8 
Hydraulics— Group  8B 

support  industries  selected  by  members  of  the  pro- 

ml       ^  The  SCOpe  of  work  also  included  deter- 
mining the  requirements  for  island  harbor  facili- 

stn^'f  arC6SS'  shore-t°-island  access,  island 
support  facilities,  sources  of  borrow  material  and 
construction  methods,  costs,  and  scheduling  A 
.TnH3  'f  ^f  mult-PurPose  industrial/port 
island  is  feasible  to  construct  on  the  Atlantic  and 
Gulf  continental  shelf  in  water  depths  up  to  ap- 
proximately 60  feet.  Two  conceptual  layouts  were 
developed  to  support  the  industrial  complex.  One 
alternative  layout  provides  support  facilities  to  the 
industries  including  residential  and  recreational 
areas.  The  other  layout  provides  for  limited  re- 
sidential area.  Harbors  facilities  includes  a  deep- 
OEIS)  Channe'  (SeC  alS°  W77"05377)  (Sinha- 
W77-05380 

8B.  Hydraulics 


OPTIMAL        DESIGN        OF        MUI  Til  rvpi 
BRANCHING  SEWER  SYSTEMS  MULTILEVEL 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering 
i-or  primary  bibliographic  entry  see  Field  5D 
W77-05192 


AND     DESIGN     OF 


MODEL     FOR     LAYOUT 
SEWER  SYSTEMS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering 
for  primary  bibliographic  entry  see  Field  5D 
W77-05195 


CONTROL  OF  SALT-WATER  INTRUSION  BY 
RECHARGE  WELLS, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2L 

W77-05207 


DECOMPOSITION  OF  WATER  DISTRIBUTION 
NETWORKS, 

Illinois  Inst,  of  Tech.,  Chicago. 

For  primary  bibliographic  entry  see  Field  4A 

W77-05251 


RESPONSE  OF  GROUND-WATER  LEVELS  TO 
FLOOD  CONTROL  OPERATIONS  IN  THRFF 
BASINS,  SOUTHEASTERN  FLORIDA 

Geological     Survey,     Tallahassee,     Fla      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B 

W77-05278 


HARGE  FREQUENCY  FROM  RAIN- 
KMATION, 

liv.  Denver.  Dept.  of  Civil  Engineer- 
bibliographic  entry  see  Field  2B. 


ILYSIS  BY  SMEMAX  TRANSFOR- 

>itliographic  entry  see  Field  2E. 


offiS?SKc°F  nearshore 

ic.,  Pasadena,  Calif, 
'bhographic  entry  see  Field  2L. 


CIVIL  ENGINEERING  CONSIDERATIONS 

Hams  (Frederick  R.),  Inc.,  Great  Neck  N  Y 
J.J.  Bonasia. 

,Iri;.'pVa!U,a!i0n1°f  Multi-p"n>ose  Offshore  Indus- 
tnal-Port  Islands:  General  Island  Characteristics- 
Delaware  Univ.  Final  Tech.  Rept.  to  NSF-RANn' 

JSSSF*05"- p  208-293  M™S 

Descriptors:  'Resources  development 

Environmental   effects,    Water   resources     En- 
gineering  Civil  engineering,  Harbors,  Islands,  In- 
dustries, Facilities,  Continental  Shelf 
Identifiers.   'Outer  Continental  Shelf,  'Artificial 
islands,  'Artificial  ports,  Ports,  Energy  resources 

The  objective  of  this  study  was  to  research  exist- 
wLh'  peering  technology  to  determine 
whether  multi-purpose  offshore  industrial  port- 
islands  are  suitable  for  construction  on  the  Atlan- 
tic ^d  Gulf  continental  shelf  of  the  United  States 
Frederick  R.  Hams,  Inc.  was  assigned  the  task  of 
evaluating  design  and  construction  techniques  for 

Zl"  of  I      ed  islands>  identifying  candidate  sites 
and  of  developmg  a  conceptual  island  layout  to 


DISPERSION  OF  WATER  POLLUTANTS  IN  A 
TURBULENT  SHEAR  FLOW 

Stone  and  Webster  Engineering  Corp.,  Boston 

Mass. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05346 


OF       PROPORTIONAL 


CHARACTERISTICS 
WEIRS, 

Tamil  Nadu  Agricultural  Univ.,  Coimbatore 
(India).  Dept.  of  Soil  and  Water  Conservation  En- 
gineering. 

D.  Chandrasekaran,  and  N.  S.  L  Rao 
Journal    of   the    Hydraulics    Division,    American 
society  of  Civil  Engineers,  Vol.  102    No    HY11 

r9r76Ce8ef!p87,PaKPe,r«125f6^  P  1677-'6<>2.  November 
1V/6.  8  fig,  2  tab,  18  ref,  3  append. 

Descriptors:    'Weirs,    'Discharge    measurement 
Discharge  coefficient,  Hydra,  -lies 

Discharge* Water),    Mathematical    studies.    Equa- 
tions, Mathematical  models.  Laboratory  tests 
fId^stlflers:  Proportional  weirs,  'Geometric  sur- 


#>:> 


■'•';-:    ■ 
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Field  8-ENGINEERING  WORKS 
Group  8B—  Hydraulics 

The  design  details  of  a  linear  proportional  weir 
fined  with  circular  bottom  and  the  proof  of  the 
geometrical  continuity  theorem  used  for  the  design 
were  presented  in  this  paper.  The  discharge 
passing  through  the  weir  is  a  linear  function  of  the 
head  The  verification  of  the  assumed  linear 
discharge-head  relation  was  furnished  for  one  ot 
the  three  weirs  with  which  experiments  were  con- 
ducted. The  coefficient  of  discharge  for  this  typi- 
cal weir  was  found  to  be  constant  with  a  value  of 
0  59  (Bhowmik-ISWS) 
W77-05355 


I.  Brevik.  ,       ,  n 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  American  Society  of  Civil  hngmeers. 
Vol  103  No  WW1,  Proceedings  Paper  12755,  p 
101-115,  February  1977.7  fig.  14  ref,  2  append 

Descriptors:  'Bubbles,  'Breakwaters,  'Harbors, 

'Model  studies,  Mathematical  models,  Equations, 

Turbulence,  Flow,  Energy,  Barriers,  Momentum 

transfer,  Hydrodynamics 

Identifiers:  'Air-bubble  plumes,  Plumes,  Kinetic 

energy. 


APPLICATION  OF  FLOW-SEDIMENT  MODEL 
TO  RED  RIVER, 

Army  Engineer  District,  Vicksburg,  M'ss- 
For  primary  bibliographic  entry  see  Field  2J. 

W77-05357 

SECOND  APPROXIMATION  TO  GRAVITY 
WAVE  ATTENUATION, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Honolulu,  Hawaii.  Joint  Tsunami  Research 
Effort. 

M.de  St.  Q.Isaacson. 

lournal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  American  Society  of  Civil  Engineers, 
Vol  103  No.  WW1,  Proceedings  Paper  12731,  p 
43-55,  February  1977.  4  fig,  18  ref,  2  append. 

Descriptors:  'Attenuation,  'Waves(Water), 
♦Boundary  layers,  Coastal  engineering,  Energy 
dissipation.  Hydrodynamics,  Wavelength, 
Hydraulics,  Equations,  Mathematical  studies. 
Identifiers:  'Wave  height,  Wave  propagation, 
Viscous  damping,  Attenuation  coefficients. 
Sinusoidal  wave  theory,  Wave  number,  Sinusoidal 
wave  approximation. 

A  second  approximation  was  developed  for  the 
viscous  damping  of  cnoidal  waves  propagating 
over  a  smooth  horizontal  bed.  Experimental  data 
are  needed  to  examine  the  ranges  of  validity  of  the 
theory,  although  it  may  possibly  apply  at  greater 
depths  than  does  the  first  approximation  and  over 
a  wider  range  of  heights  than  does  the  theory  of 
sinusoidal  wave  damping.  Calculated  attenuation 
coefficients  vary  markedly  with  wave  height  itself, 
and  for  shallow  water  the  coefficients  are  con- 
siderably larger  than  those  predicted  by  sinusoidal 
wave  theory.  For  intermediate  depths  the  calcu- 
lated attentuation  coefficients  are  slightly  smaller. 
The  variation  of  wave  number  with  distance,  not 
predicted  by  the  first  approximation,  was  also 
determined.  The  damping  of  second  order  Stokes 
waves  was  shown  to  be  given  by  the  sinusoidal 
wave  approximation.  (Lee-ISWS) 
W77-05366 

HYDRODYNAMIC  DAMPING  AND  'ADDED 
MASS'  FOR  FLEXIBLE  OFFSHORE  PLAT- 
FORMS, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  5(j. 

W77-05375 

WAVE  ENERGY  TRANSFORMATION  OVER 
IRREGULAR  BOTTOM, 

iware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05444 

WAVE  ENTRAPMENT  OF  SEDIMENT  FROM 
^aPLUDnivEDIowa    City.    Inst,    of    Hydraulic 

I  or  primary  bibliographic  entry  see  Field  2J. 

W77  0 

TWODIM1      SIONAI.  AIR-BUBBLE  PLUME, 

an    Air   Force   Academy,   Trond- 


Bubbles  rising  from  a  row  of  orifices  along  a  pipe 
produce  a  water  current  which  can  be  regarded  as 
two-dimensional.  This  device  is  of  great  practical 
interest,  e.g.,  for  the  protection  of  limited  areas 
against  sea  waves  or  spreading  of  soil  This  paper 
dealt  with  the  theory  of  the  vertical  current  above 
the  pipe,  involving  (1)  the  use  of  the  balance  equa- 
tions for  momentum  and  kinetic  energy,  and (-) 
the  conservation  equation  for  the  emitted  air.  The 
purpose  was  to  calculate  the  vertical  center  line 
velocity  and  the  lateral  spread.  Information  from 
large-scale  experiments  of  Kobus  and  Bulson  was 
used  to  estimate  the  parameters  in  the  theory. 
(Sims-ISWS) 
W77-05446 

RESERVOIR  BASIN  MORPHOMETRY, 

Victoria-New    South    Wales    Rivers    and    Water 

Supply  Commission  (Australia). 

For  primary  bibliographic  entry  see  Field  4A. 

W77-05447 

NUMERICAL  SIMULATION  OF  A  TWO 
DIMENSIONAL  FLOOD  WAVE  PROPAGATION 
DUE  TO  DAM  FAILURE, 

Thessaloniki  Univ. ,  Salonika  (Greece). 

Th.  Xanthopoulos,  and  Ch.  Koutitas. 

Journal  of  Hydraulic  Research,  Vol.  14,  No.  4,  p 

321-331,  1976.21  fig,  12  ref. 

Descriptors:  'Flood  waves,  'Flood  routing,  'Dam 
failure,  'Numerical  analysis,  Mathematical 
models,  Roughness(Hydraulic),  Foreign  coun- 
tries, Foreign  research,  Equations,  Dry  beds. 
Identifiers:  'Two-dimensional  flood  wave, 
'Greece. 

The  propagation  of  a  flood  wave  on  a  two-dimen- 
sional dry  plain  was  investigated  by  the  aid  of  a  nu- 
merically solved  mathematical  model.  The 
velocity  components,  the  water  depth,  and  the 
position  of  the  water  front  for  each  time  step  were 
computed  through  an  explicit  finite  difference 
scheme  in  Eulerian  space.  The  forcing  function 
consisted  of  the  charge  by  a  discharge  hydrograph 
on  a  boundary  point.  A  series  of  numerical  experi- 
ments gave  qualitative  proofs  of  the  model  s 
validity,  which  was  finally  tested  for  the  case  of 
unidirectional  flow  by  comparison  to  laboratory 
experiments.  The  proposed  model  was  applied  on 
a  Northern  Greece  plain  for  the  study  of  its  inun- 
dation due  to  the  failure  of  an  operating  earth  dam. 
(Bhowmik-ISWS) 
W77-05450 


Few    natural   lakes   exist   in    Mis  • 
suitable    topography,    abundant    v 
available  for  development  have  rc**"4P 
merous  manmade  lakes  The  number  of  m 
lakes  in  Missouri  with  a  surface  an 
acres  is  estimated  to  be  nearly  2,5'/ 
costs  for  each  of  these  relatively  SDUBB 
ments    represent    investments    of    appro 
$5,000  to  $250,000.  The  failure  rate  of  lake! 
souri   is   high   because   of   adverse   geolo 
hydrologic  conditions,  faulty  design  andp 
struction  practices  The  primary  problem 
loss  by  subsurface  leakage,  but  oil 
lapse  of  the  lake  bottom,  dam  failure,  lai 
accelerated  eutnphication  and  siltation.  I 
location,  excavation  and  placement  of  tb( 
the  dam  and  removal  of  clayey  soils  from 
tial  lake  bottom  are  poor  construction  ] 
that  can  lead  to  lake  failure  The  purpose 
landowners,  contractors,  engineers,  goi 
agencies  and  developers  in  the  early  recoj 
geologic  and  hydrologic  problems  relate 
development.  (Woodard-USGS) 
W77-05260 

SEEPAGE  FROM  SMALL  EARTH  DAM 

Western   Australia    Dept.    of   Agricultur 

Perth. 

R.G.  Pepper. 

AustraUan  Journal  of  Soil  Research,  Vo 

1,  p.  39-50,  March  1977.  1  fig,  3  tab,  42 

pend. 
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Descriptors:     'Earth    dams,     'Earth 
•Laboratory  tests,  'Seepage,  Leakage, 
conductivity,  Dam  design. 

Methods  for  estimating  the  ability  of  a  s< 
water  in  a  proposed  dam  are  generally  t 
or  else  too  time-consuming  and  expensi 
tion  to  the  size  and  cost  of  a  small  ear 
study  has  been  undertaken  to  examine  1 
tests  which  might  be  suitable  for  predi 
performance.  Tensiometers  were  instal 
farm  dam  to  study  seepage  patterns.  Se 
limited  by  a  thin  layer  with  hydraulic  co 
one-tenth  of  that  of  deeper  soil,  boundi 
cavated  dam.  Water  balances  of  sev 
tanks  were  used  to  estimate  hydraulic  c 
ties  of  soils  in  situ.  Most  of  the  variation 
lie  conductivity  could  be  accounted  f( 
content,  exchangeable  magnesium  F 
exchangeable  sodium  percentage,  and 
extractable  iron  in  the  soils.  Laborator 
ments  of  the  hydraulic  conductivities  o 
samples  had  no  relevance  to  the  fiek 
(CSIRO) 
W77 -05534 

8F.  Concrete 

ASPHALTIC    CONCRETE    SLUDGE 

BEDS,  ,.  , 

Toowoomba  City  Council  (Australia). 
For  primary  bibliographic  entry  see  Fie 
W77-05525 


A  GUIDE  FOR  THE  GEOLOGIC  AND 
HYDROLOGIC  EVALUATION  OF  SMALL 
LAKES  SITES  IN  MISSOURI, 

Geological  Survey,  Rolla,  Mo.  Water  Resources 

Div 

T  J  Dean.  J.  H.  Barks,  and  J.  H.  Williams. 
Missouri  Department  of  Natural  Resources,  Rolla, 
Geological  Survey,  Water  Resources  Report  No 
31,  1976.  50  p,  24  fig,  14  ref.  2  append. 

Descriptors:    'Lakes,    'Impoundments,    'Design 
criteria,  'Missouri,  Geology.  Hydrologic  proper- 
ties. Evaluation,  'Sites. 
Identifiers:  *  Manmade  lakes.  Small  lakes. 
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POLYURETHANE     FOAM-A     USE1 
BOREHOLE  GROUT, 

Institute      of      Geological      Sciences 
(England).  Dept.  of  Hydrogeology. 
For  primary  bibliographic  entry  see  Fie 
W77-05150 

MILTON       KEYNES      SEWERAGE 
OPENED,  „. 

For  primary  bibliographic  entry  see  H< 
W77-05318 
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IE  FROM  SMALL  EARTH  DAMS, 

Australia  Dept.   of   Agriculture,   South 

ary  bibliographic  entry  see  Field  8D 
34 

heries  Engineering 


ATORY  STUDIES  OF  THE  INTERAC- 
OF  GAS  SUPERSATURATION  AND 
tATURE  ON  MORTALITY  OF  JU- 
SALMONIDS, 

'acific     Northwest      Labs.,      Richland, 

iry  bibliographic  entry  see  Field  5C 
6 


IARY  OF  THE  1969  AND  1970  OUT- 
ION  OF  JUVENILE  CHINOOK  SAL- 
ID  STEELHEAD  TROUT  FROM  THE 
TVER, 

Marine  Fisheries  Service,  Seattle,  Wash 

I  Lab. 

ry  bibliographic  entry  see  Field  5C 

9 


PRESPAWNING  MORTALITY  STU- 
ROCKY  REACH  DAM  AND  PRIEST 
DAM,  WASHINGTON  FROM  SEP- 
TO  NOVEMBER,  1965, 

acific     Northwest      Labs.,      Richland, 

ry  bibliographic  entry  see  Field  5C. 


L  PREFERENDA  AND  BEHAVIORAL 
REGULATION  IN  THREE  CEN- 
ID  FISHES, 

nia  State  Univ.,  Wilkes-Barre. 
7  bibliographic  entry  see  Field  5C. 
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10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


a^R°JJ^G  INF°RMATION  DISSEMINATION 
™N*™HCHNOLOGY  TRANSFER  IN  THE 
WATER  RESOURCES  FIELD, 

Missouri  Water  Resource  Center,  Columbia 
^°_r  p"m^y  bibliographic  entry  see  Field  06B. 


™ *™R,A,L  METHODS  OF  PURIFYING  WASTE 
WATERS  AND  UTILIZING  THEM  IN 
AGRICULTURE,    BIBLIOGRAPHY,    PARTS    1 

Cold   Regions   Research   and   Engineering   Lab 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  05G 

W77-05306 


SEAMALERT,  CURRENT  SURFACE-MINED 
RECLAMATION  LITERATURE  ALERTING 
SERVICE.  ° 

Arizona  Univ.,  Tucson.  Office  of  Arid  Lands  Stu- 
dies. 

For  primary  bibliographic  entry  see  Field  05G 
W77-05373 


MARINE  POLLUTION  RESEARCH  TITLES. 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England).  Marine  Pollution  Infor- 
mation Centre. 

For  primary  bibliographic  entry  see  Field  05A 
W77-05383 


UATION  OF  THE  IMPINGEMENT  OF 
T  FOUR  DUKE  POWER  COMPANY 
ENERATING  FACILITIES, 

er  Co.,  Charlotte,  N.C.  Environmental 
nit 

y  bibliographic  entry  see  Field  5C. 


ARY     ASSESSMENT     OF     LARVAL 
TRAINMENT,      COLBERT      STEAM 
ENNESSEE  RIVER, 
Valley  Authority,  Muscle  Shoals,  Ala. 
y  bibliographic  entry  see  Field  5C. 


DENCE   AND    EFFECT    Oi    ONCE- 
I    COOLING    ON    YOUNG-OF-THE- 
HES  at  LONG  POINT  BAY,   LAKE 
tELIMINARY  ASSESSMENT, 
inistry   of    Natural    Resources,    Port 

'  bibliographic  entry  see  Field  5C. 


OF  JUVENILE  FISHES  RECEIVING 
r™  ^MECHANICAL  STRESSES  IN 
rED  POWER-PLANT  CONDENSER, 

<auona!Lab.,Tenn. 
bibliographic  entry  see  Field  05C. 
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Development  of  Mathematical  Models  for  the 
Water  Quality  Management  of  the  Pearl  River 
Jackson,  Mississippi 
W77-05327  5D 

Decomposition  of  Surface  Active  Substances 

by     Means     of     Activated     Sludge     Method 

(Rozklad    wybranych    niejonowych    substancji 

powierzehniowo  czynnych  metoda  osadu  czyn- 

nego), 

W77-05498  5D 

ADSORPTION 

Activated    Carbon    Adsorption    in    Municipal 
Waste  Water  Treatment  and  Reuse  Systems 
W77-05332  5D 

ADULT  FISH 

Physical  and  Biological  Aspects  of  Gas-Bubble 
Disease  in  Impounded  Adult  Chinook  Salmon 
at  Mc  Nary  Spawning  Channel, 
W77-05460  5C 

AERIAL  PHOTOGRAPHY 

The  Use  of  Remote  Sensing  in  a  Study  of  Sub- 
merged Aquatic  Macrophytes  of  the  Pamlico 
River  Estuary,  N.C., 

W77-05487 

5A 

AEROBIC  TREATMENT 

Aerobic    Biological   Treatment   of   a   Colloidal 

Wastewater, 

W77-05326  5D 

AEROSOLS 

Aerosol  in  the  GATE  Area  and  Its  Radiative 

Properties, 

W77-05131  2K 

AFRICA 

Current   Profiles   in   the   Canary  Current   Up- 
welling  Region  Near  Cape  Blanc,  March  and 
April  1974, 
W77-05156  2L 

AGRICULTURAL  ENERGY  REQUIREMENTS 

Energy,  Agriculture  and  Waste  Management 
W77-05308  '4C 

AGRICULTURAL  RUNOFF 

Recycling  Agricultural  Runoff, 
W77-05333 
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AGRICULTURE 

Agriculture  and  Clean  Water  (Proceedings  of  a 

Conference    on    Agricultural    Water   Pollution 

Control), 
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Natural  Methods  of  Purifying  Waste  Waters 
and    Utilizing    Them    in    Agriculture,    Bibliog- 
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Energy,  Agriculture  and  Waste  Management 
W77-05308  '4C 

Use  of  Geothermal  Water  for  Agriculture 
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Workshop  for  an   Assessment  of  the  Present 
and  Potential  Role  of  Weather  Modification  in 
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AGUA  FRIA  RIVER  (AZ) 

Flood  Plain  Information:  Agua  Fria  River,  Mar- 
icopa County,  Arizona, 
W77-05303  4A 


AIR  BLADDER  GAS  CONTROL 

The  Influence  of  the  Gas  Content  of  Sea  Water 

on  Fish  and  Fish  Larvae, 

W77-05469  5C 

AIR  BUBBLE  DISEASE 

The  Effect  of  Gas  Content  of  Water  on  Larval 

and  Young  Fish, 

W77-05463  5C 

AIR-BUBBLE  PLUMES 

Two-Dimensional  Air-Bubble  Plume, 
W77-05446  gB 

AIR  POLLUTION  EFFECTS 

Air  Pollution  Control  Costs  and  Consumption 
Pattern  Effects.  A  Regional  Analysis, 
W77-05215  5G 

AIR  QUALITY 

The  Gallatin  Area;  A  Summary  Report 
W77-05295  6B 

AIR-WATER  INTERFACES 

Control  of  Mesoscale  Disturbance  by  Synoptic 

Conditions, 
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ALASKA 

Description   of    Wind,    Current,    and    Bottom 
Pressure  Variations  on  the  Continental  Shelf  in 
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Summer  Moisture-Temperature  for  Arctic  Tun- 
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W77-05426  2C 

ALBEDO 
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Algological  Observations  in  the  Iddefjord  and 

the  Adjacent  Fjord  Areas,  S.E.  Norway,  (In 
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W77-05196  5C 

Characteristics  of  Algoflora  of  Different  Sec- 
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W77-05226  5C 

Algal  Competition  in  an  Epilithic  River  Flora 
W77-05314  5C 


A     Chemical     Investigation     of     Phosphorus 
Removal  in  Lakes  by  Aluminum  Hydroxide, 

5G 
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A  Sudden  Mortality  of  Fishes  Accompanying  a 

Supersaturation  of  Oxygen  on  Lake  Waubesa, 
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W77-05473  5C 
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ALGAL  COMPETITION 

Algal  Competition  in  an  Epilithic  River  Flora, 
W77-05314  5C 

ALGAL  CONTROL 

Dynamic  of  Nutrient  Limitations  in  Six  Small 

Lakes, 

W77-05225  5C 

ALGORITHMS 

Decomposition  of    Water    Distribution    Net- 
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W77-05251  4  A 
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Studies  on  Soil  Salinization  and  Alkalization  as 
Affected  by  Irrigation  Waters,  (In  Romanian), 
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ALLOCHTHONOUS  MATERIAL 
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ary  of  the  U.S.  Department  of  the  Interior  has  de- 
al the  publication  of  this  periodical  is  necessary  in  the 
o'  the  public  business  required  by  law  of  this  Depart- 


ment. Use  of  funds  for  printing  this  periodical  has  been  approved 
by  the  Director  of  the  Office  of  Management  and  Budget  throuoh 
August  31,  1978.  y 


m  s  the  Nation's  principal  conservation  agency,  the 
f\  Department  of  the  Interior  has  responsibility  for 
most  of  our  nationally  owned  public  lands  and  natural 
resources.  This  includes  fostering  the  wisest  use  of  our 
land  and  water  resources,  protecting  our  fish  and  wild- 
life  preserving  the  environmental  and  cultural  values 
of  ou*r  national  parks  and  historical  places,  and  provid- 
ing for  the  enjoyment  of  life  through  outdoor  recreation. 
The  Department  assesses  our  energy  and  mineral  re- 
sources and  works  to  assure  that  their  development 
is  in  the  best  interests  of  all  our  people.  The  Depart- 
ment also  has  a  major  responsibility  for  American 
Indian  reservation  communities  and  for  people  who  live 
in  Island  Territories  under  U.S.  administration. 
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ach  abstract  includes  a  full  bib.iographica, c'aZand  a  fe 
r  *   criptors or  identifiers  wh,ch  are  listed  in  the  Water 
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felds  and  60  groups  s,m,lar  to  the  water  resources  re- 

arch  categories  established  by  the  Committee  on  Water 

2urgsyResearch  of  ,he  Federai  counc" for  sc>™  ■ 

JHES  OF  DOCUMENTS  ABSTRACTED  IN  THIS  JOUR 
L  Sufficient  bibliographic  information  is  given  te  enable 

lected  Water  Resources  Abstracts  is  designed  to  serve 
<  scientific  and  technical  information  needs  of  scent  ists 

R?.n  Th  RneS°UrCes  Sc,en,lflc  Information  Center 
S  C!nt6r  WaS  estab^hed  by  the  Secretary  of  the 

'ne and T^  deS'9nated  by  the  Federal  C°-c,l  for 
ence >  and  Technology  to  serve  the  water  resources  com- 
ity by  improving  the  communication  of  water-rented 

nZTnds  TT  Cen,er  'S  PUrSU'n9  fh'S  ^  * do- 
nating and  supplementing  the  existing  scientific  and  tech- 

'I  information  activities  associated  with  active  research 

investigation  program  in  water  resources 

»T»^°  ^  'nPUt'  Se,6Cted  °^nizations  with 
e  water  resources  research  programs  are  supported  as 
■tors  of  competence'  responsible  for  selecting  abstrac?- 


Additional   centers  of  competence    have  been  established  in 

^cCof  TV""  E™"tal  Protectfon  A  en  y   A 
d-rectory  of  the  Centers  appears  on  the  inside  back  cover 

Supplementary  documentation  is  being  secured  from  esteh 
jshed  disc,pl,ne-or,ented  abstracting  a'nd  indexing  serves 
Currently  an  arrangement  is  in  effect  whereby  the  b7 

WRS.?^Tti0n  SerV'Ce  °f  B,°l09,Cal  ^stracfs  supplies 
WRSIC  with  relevant  references  from  the  several  suhiert 

sT^ ^nc  t0  °Ur  ""^  h  3ddltl0n  "^ab- 
stracts, references  are  acquired  from  Bioresearch  Index 

which  are  without  abstracts  and  therefore  also  annp7  h 
stractless  m  qwdj    c      ,  'ereiure  aiso  appear  ab- 

duce     of  It      ,  arrangements  with  other  pr0- 

.at'on  of  hPnf         3re  C°ntemPlated  a*  P'anned  augmen- 
tanon  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Re- 
sources Research  Institutes  administered  under  the  Water 

orantP?65  J**™*  ACt  °f  1%4'  as  we»  ™  -put  from   he 
grantees  and  contractors  of  the  Office  of  Water  Research 
and  Technology  and  other  Federal  water  resole  aqencl 
with  which  the  Center  has  agreements  becomes  heXrma 
fon  base  from  wh,ch  this  journal  is,  and  other  information 
services  will  be,  derived;  these  services  include  bibliograph  es 
specked  indexes,  literature  searches,  and  state  of Z  Tn 

Comments  and  suggestions  concerning  the  contents  and  ar 
rangements  of  this  bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Research  and  Technology 
U.S.  Department  of  the  Interior 
Washington,  DC  20240 
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:st  Resources. 
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)le  from  the  National  Technical  Informa- 

rvice,  Springfield,  VA  22161  as  PB-264  868 
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now,  Total  storm  runoff,  Time  to  peak' 
recession,  Duration  of  quickflow. 

of  antecedent  soil  moisture  on  size  and 
f  storm  hydrographs  were  studied  by  ap- 
imulated  rainfall  to  a  forested  watershed 
ated  system  distributed  water  pumped 
lake  for  the  simulated  rainstorms    Soil 

content  was  determined.  Eight  simulated 
as  were  replicated  at  various  antecedent 
iture  contents  under  similar  climatic  con- 
The  resulting  hydrographs  were  com- 
>elationships  were  determined  between 
orm    hydrograph    parameters    and    an- 

soil  moisture  and  antecedent  flow  rate 
ig  antecedent  soil  moisture  had  a 
I  effect  on  all  the  characteristics  and  com- 
»f  the  storm  hydrograph,  except  delayed 
iickflow,  total  storm  runoff,  and  max- 
■eakflow  increased  with  antecedent 
content  while  time  to  peakflow,  time  of 
.  and  duration  of  quickflow  varied 
anges  in  the  size  and  shape  of  the  storm 
?h  only  occurred  when  antecedent  soil 

was  above  87  percent  field  capacity, 
is  field  capacity,  only  minor  changes  in 

.  /Pe  £f  the  storm  "ydrograph  oc- 
ntecedent  flow  rate  was  a  very  good  in- 
average  soil  moisture  conditions  on  the 
n.  (Sink-Penn  State) 


the  cn'^.L  amfaU-  Th6,n  thC  first  two  m°ments  of 
the  cumulative  seasonal  rainfall  are  derived  based 
on  a  stochastic  dependence  between  the  cumula- 
tive rainfall  per  event  and  the  number  of  rainfall 
events  within  a  season.  This  stochastic  depen- 
dence is  important  in  the  context  of  the  spatial 
rainfall  process.  A  theorem  is  then  proved  on  the 
rate  of  convergence  of  the  exact  c.d.f  of  the 
seasonal  cumulative  rainfall  up  to  the  ith  year  i  = 

Vm  f\!°  'tS  Umitin8  Cdf'  Use  of  the  Kiting 
c.d.f.  of  the  maximum  cumulative  rainfall  per  rain- 
faU  event  up  to  the  ith  year  within  a  season  is  given 
in  he  context  of  determination  of  the  'design  rain- 
tall  .  Such  information  is  useful  in  the  design  of 
hydraulic  structures.  Special  mathematical  appli- 
cations of  the  general  theory  are  developed  from  a 
combination  of  empirical  and  phenomenological 
based  assumptions.  A  numerical  application  of  this 
approach  is  demonstrated  on  the  Atterhnrv 
W77-057e3d0in  thC  S°UtWestern  United  Stares         ^ 
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Arizona    Univ.,   Tucson.    School   of   Renewable 

Natural  Resources. 

For  primary  bibliographic  entry  see  Field  2C 

W77-05735 


ELECTRIC   ANALOG   SIMULATION   OF   THE 

Pf  E^TO^cT™   THE  SOU™  C°AST  °F 

Water  Resources  Div.  Reston,  Va.  Geological  Sur- 
vey. 

For  primary  bibliographic  entry  see  Field  2F 
W77-05746 


T^Tirs  WnDIN.FI^RATION  CHARAC- 

SOIL  SEMI-ARID  WATERSHED 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2G. 


SEYS\EEMSEDPAERT  B°  SIMULATION  OF  W*TER 

Systems  Control,  Inc.,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Field  4A 
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M^lSTATION'  Ml^TIYEAR  SYNTHESIS  OF 

greg2tion,C    TIME    SERms    BY    DISAG- 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

P-  C.  Tao,  and  J.  W.  Delleur. 

Water  Resources  Research,  Vol.  12,  No  6  p  1303- 
B^^NDOsr  19?6-  5  fi8'  3  tab"  '9  ref'0WRT 

Descriptors:  'Rainfall,  'Ohio  River,  'Mississippi 
River  'Runoff,  'Model  studies,  Mathematical 
models,  Time  series  analysis,  Rainfall-runoff  rela- 
tionships, Streams,  Graphical  analysis,  Tributa- 

wS;     u  j8,',?™?'  Correlation  analysis, 
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from  the  National  Technical  Informa- 

6  AP£n8fleld-  VA  22161  as  PB-264  836 

Sm  .    "J  Eaper  copy-  A01  in  microfiche' 

1  Na  ural  Resource  Systems,  Report  No. 

1  ifc A  n  fif'  2  t3b-  56  ref '  2  aPPend- 
s  the  Ph.D.  dissertation  of  the  same 

\a\,  JUL  May'    I973>   owRT   B-032- 
14-31-0001-3858. 

K  •Rainfall  intensity,  'Precipitation  ex- 
ns,     Arizona,   'Stochastic  processes, 
'"•  .  Desi8n   storm,   Southwest   US 
•(Basins),  'Distribution  patterns 

frl  .?eS'8n  .     rainfaU.        "Atterbury 
V*.   Space-time  modeling(Rainfall). 

J!a\%  a  Phenomenologically  based 
model  of  spacetime  rainfaU.  Specifi- 
andom  vanables  on  the  spatical  rain- 
cumulative  rainfall  within  a  season  and 
m  cumulative  rainfall  per  rainfall  event 
£™are  cuonsidered.  An  approach  is 
-termine  the  cumulative  distribution 
i'onVL^6  ?umulative  rainfall  per 
on  a  particular  random  structure  of 
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For  primary  bibliographic  entry  see  Field  2B 

W77-05795 
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For  primary  bibliographic  entry  see  Field  3B 
W77-05945 


A  model  was  presented  which  is  designed  for  mul- 
tivariate (multistation,  multiyear)  data  syntheses 
such  as  the  simulation  of  several  rainfaU  series 
over  a  region,  of  tributaries  and  mainstream  runoff 
series,  and  of  rainfall  and  concurrent  runoff  series 
m  watersheds.  The  model  was  an  application  of 
the  disaggregation  scheme  proposed  by  Valencia 
and  Schaake.  If  a  time  series  of  higher-level  (e  g 
annual)  events  for  each  station  has  been  generated 
by  some  scheme  which  preserves  the  long-term 
properties,  then  the  disaggregation  model  can  be 
used  to  generate  parallel  time  series  of  lower-level 
(e.g.,    monthly,    weekly)    events    for   each    cor- 
responding    station.     The     aggregation     of     the 
generated  lower-level  sequences  can  preserve  the 
long-term  properties  of  the  original  higher-level  se- 
ries. The  seasonal  variations,  the  means,  the  vari- 
ances, the  autocovariances,  and  the  cross-covari- 
ances,  properties  of  the  original  lower-level  time 
series,    are    also    conserved.    The    lower-level 
generated  series  also  preserves  the  correlations 
between  stations.  The  generation  of  multivariate 
normal  random  numbers  makes  use  of  either  the 
Crout  factorization  or  the  principal  component 
analysis,   depending  on   whether  the   covariance 
matrix  of  the  lower-level  series  is  positive  definite 
or  positive  senudefinite,  respectively.  A  technique 
for  modeling  non-normal  residua]  components  was 
discussed.  The  model  was  applied  to  36  rainfall  ru- 
noff, and  rainfall-runoff  sequences  in  the  lower 
Ohio  and  upper  Mississippi  River  basins  located  in 
Indiana,  Illinois,  Ohio,  and  Kentucky.  The  proper- 
ties of  the  generated  data  series  show  excellent 
agreement  with  those  of  the  historical  observed 
data  series.  (Sims-ISWS) 
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s\oN^ODEGLSIN   ENVIRONMENTAL   DISPER- 

Cleveland  State  Univ.,  Ohio. 

F.  M.  Galloway,  Jr. 

Water  Resources  Research,  Vol.  12   No  5   p  933 

oSoHioa) l976'  '2  fig> ' tab' ,6  ref  °^RT  A" 

Descriptors:  'Dispersion,  'Flow,  'Model  studies 
Mathematical  models,  Lakes,  Rivers,  Estuaries 
Atmosphere,  Computer  models,  Water  transfer' 
Circulation,  Movement,  Water  circulation 
Identifiers:  'Dispersion  models 


Field  2-WATER  CYCLE 
Group  2A— General 

Vertical  averaging,  or  averaging  in  a  plane  perpen- 
dicular to  the  mean  How,  in  environmental  disper- 
sion problems  is  desirable  from  the  standpoint  of 
the  efficiency  of  computer  solution.  A  method  is 
presented,  based  on  computer  solution  of  a  model 
transport  problem,  for  estimating  when  cross- 
plane  averaging  is  appropriate.  The  method  was 
applied  to  four  examples,  representing  typical 
lakes,  rivers,  estuaries,  and  the  atmosphere, 
respectively.  The  results  were  correlated  in  terms 
of  a  characteristic  length,  velocity,  and  turbulent 
diffusivity,  and  two  dimensionless  parameters  that 
depend  on  the  velocity  and  vertical  diffusivity 
profiles.  It  was  shown  that  these  parameters  vary 
over  a  relatively  small  range  for  the  variety  of  ex- 
amples that  are  considered.  (Sims  -  ISWS) 
W77 -06010 

2B.  Precipitation 


A  STOCHASTIC  APPROACH  TO  SPACE-TIME 
MODELING  OF  RAINFALL, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2A. 

W77-05730 

COMPOSITION  OF  SELECTED  RAIN  SAM- 
PLES COLLECTED  AT  MENLO  PARK, 
CALIFORNIA  IN  1971, 

Geological    Survey,    Menio    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05754 

ON  THE  DERIVATION  OF  LINKAGE  EQUA- 
TIONS FOR  LAGUERRE  FUNCTION  COEFFI- 
CIENTS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

M.H.Diskin. 

Journal  of  Hydrology,  Vol.  32,  No.  3/4,  p  321-327, 

February  1977.  3  ref. 

Descriptors:  *Hydrograph  analysis,  "Unit  hydro- 
graphs,  'Precipitation  excess,  *Storm  runoff, 
Analytical  techniques,  Methodology,  Hydrology, 
Rainfall-runoff  relationships,  Mathematical  stu- 
dies. 

Identifiers:  *Laguerre  functions,  Orthonormal 
functions,  Convolution  integral,  Linkage  equation. 

The  relationship  among  the  three  functions:  the 
rainfall  excess,  the  instantaneous  unit  hydrograph, 
and  the  direct  surface  runoff  was  given  by  the  con- 
volution integral  in  the  case  of  a  linear  system.  In 
analysis  of  linear  runoff  systems,  the  most  com- 
mon problem  is  the  identification  of  the  impulse 
response  function,  or  instantaneous  unit  hydro- 
graph.  One  method  of  solving  this  problem  in- 
volves representing  the  three  functions  as 
weighted  sum  of  orthonormal  functions  for  which 
the  coefficients  can  be  determined  easily.  The 
procedure  is  simplified  by  using  Laplace  trans- 
forms of  these  functions.  The  laguerre  functions 
are  a  set  of  time  functions  which  are  orthonormal 
over  the  range  of  positive  values  of  their  variable 
time.  The  three  sets  of  coefficients  for  the  three 
functions  are  related  to  each  other  by  Linkage 
equations  that  enable  the  solution  for  one  set  when 
the  other  two  are  known.  Complete  derivation  of 
the  linkage  equation  was  presented.  (Singh- 
ISWS).c 
W77-05794 

MATHEMATICAL  MODELS  FOR  THE  SIMU- 
LATION OF  CYCLONIC  STORM  SEQUENCES 
AND  PRECIPITATION  FIELDS, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

J.  Amorocho,  and  B.  Wu. 

Journal  of  Hydrology,  Vol.  32,  No.  3/4,  p  329-345, 

February  1977.  10  fig,  2  tab,  21  ref. 


Descriptors:  *Mathematical  models,  'Simulated 
rainfall,  'California,  'Simulation  analysis, 
•Cyclones,  Storms,  Radar,  Storm  water,  Storm 
structure,  Storm  runoff, 

'Precipitation(Atmospheric),  Monte  Carlo 
method. 

Ground  records  and  radar  imagery  show  that  many 
cyclonic-storm    systems    observed    in    northern 
California   have   distinct   storm-band   structures, 
and  that  each  band  is  composed  of  clusters  of 
short-lived  rain  cells.  Based  on  this  information, 
two  mathematical  models  were  developed  for  the 
simulation  of  cyclonic-storm  precipitation  fields. 
A   storm-sequence   model,   based  on  the  Monte 
Carlo     simulation    technique,    generated     storm 
sequences  from  the  probability  distributions  of 
storm  characteristics  of  historical  sequences.  The 
analysis  included  time  between  storms,  number  of 
bands  within  a  storm,  time  between  bands,  band 
duration,   band   depth,   and   band   velocity.   The 
second   model   simulated   a   spatially  distributed 
precipitation    field    by    using    a    randomization 
process  to  generate  clusters  of  short-lived  and 
high-intensity  rain  cells  within  a  storm  band.  The 
apparent  sizes,  life  cycles,  and  space  distribution 
of  rain  cells  were  determined  from  the  properties 
of  historical  data.  The  two  models  can  be  used 
together  or  in  a  succession  to  generate  precipita- 
tion sequences  for  any  sampling  time  interval  and 
at  any  ground  location  in  the  path  of  a  storm.  The 
application  of  these  models  in  urban  hydrology 
was  discussed.  (Roberts-ISWS) 
W77-05795 


SEASONAL  VARIATION  OF  ICHTHYOPLANK- 
TON  IN  THE  ARABIAN  SEA  IN  RELATION  TO 
MONSOONS, 

Indian  Ocean  Biological  Centre,  Cochin  (India); 

and    National    Inst,    of    Oceanography,    Cochin 

(India). 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05843 

DYNAMICS  OF  DESERTS  AND  DROUGHT  IN 
THE  SAHEL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Meteorology. 

For  primary  bibliographic  entry  see  Field  2D. 

W77-05943 


COMMENT  ON  THE  PAPER  'DYNAMICS  OF 
DESERTS  AND  DROUGHT  IN  THE  SAHEL'  BY 
J.  G.  CHARNEY,  (AND  REPLY), 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Plant 
Ecology;  and  Massachusetts  Inst,  of  Tech.,  Cam- 
bridge. Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2D. 
W77-05944 

NUMERICAL  SIMULATION  OF  THE  ORO- 
GRAPHICALLY  INDUCED  PRECD7ITATION 
DISTRIBUTION  FOR  USE  IN  HYDROLOGIC 
ANALYSIS, 

National    Weather    Service,    Sacramento,    Calif. 

River  Forecast  Center. 

D.  E.  Colton. 

Journal  of  Applied  Meteorology,  Vol.  15,  No.  12,  p 

1241-1251,  December  1976.  11  fig,  1  tab,  lOref. 

Descriptors:  'Precipitation(Atmospheric), 

'Orography,  'Spatial  distribution,  'Model  studies, 
'Mathematical  models.  Numerical  analysis, 
Mountains,  Rainfall,  Analysis,  Snowfall,  Floods, 
Flood  forecasting,  Simulation  analysis,  Cloud 
physics,  Weather,  Meteorology. 
Identifiers:  'Sierra  Nevada  Mountains. 

A  fine-mesh  mesoscale  numerical  model  was  used 
to  simulate  the  orographic  precipitation  process 
for  the  purpose  of  improving  estimates  of  the  spa- 
tial distribution  of  precipitation  in  mountainous 
areas.  Results  from  integrations  of  a  quasi-two- 
dimensional  version  of  the  model  suggested  that 


the  orographic  precipitation  process  '-in  be 
lated  with  sufficient  accuracy  to  justify  the 
fine-mesh  numerical  models  to  aid  in  the 
mination  of  the  spatial  distribution  of  precipi 
in  mountainous  areas  where  orographic  infh 
are  dominant.  (Sims  -  ISWS) 
W77-05974 


RAINFALL     RESULTS,     1970-1975:     FL01 
ARKA  CUMULUS  EXPERIMENT, 

National  Hurricane  and  Experimental  Mete 

gy  Lab.,  Coral  Gables,  Fla. 

For  primary  bibliographic  entry  see  Field  3B< 

W77-05975 


THE  1974  SKYWATER  WORKSHOP, 

RAND  Corp,  Santa  Monica,  Calif.  I 

For  primary  bibliographic  entry  see  Field  3B; 
W77  -05976 


RAINFALL  INFILTRATION  CH, 

TERISTICS  FOR   A  SEMI-ARID  WATER 
SOIL,  ,  „   _,    , 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrolo; 
Water  Resources. 

For  primary  bibliographic  entry  see  Field  2C 
W77 -05988 


SURGE        EFFECTS        FROM        HURR1 
ELOISE, 

Army  Engineer  District,  Mobile,  Ala.  Nav 

and  Coastal  Branch. 

For  primary  bibliographic  entry  see  Field  21 

W77-06085 

2C.  Snow,  Ice,  and  Frost 


COMPUTER  SIMULATION  OF  SNOWMB 

Arizona   Univ.,   Tucson.    School  of  Ren 

Natural  Resources. 

R.  M.  Solomon,  P.  F.  Ffolliott,  M.  B.  Baker 

and  J.  R.Thompson. 

Available  from  the  National  Technical  li 

tion  Service,  Springfield,  VA  22161  as  PB-2 

Price  codes:  A02  in  paper  copy,  A01  in  mici 

U.S.D.A.  Forest  Service,  Research  Paper  K 

Rocky  Mountain  Forest  and  Range  Exp 

Station,  October  1976,  8  p.  5  fig,  16  ref.  ( 

OWRT  A-042-ARIZ(13).  14-31-OO01-3803. 

Descriptors:  'Computer  models,  *Sn< 
'Simulation  analysis,  'Arizona,  Air  temp 
Solar  radiation,  Precipitation*  Atmos 
Cloud  cover,  Forest  watersheds,  Model 
•Computer  programs,  'Runoff  fore 
Watershed  management. 
Identifiers:  'Intermittent  snowpacks,  Sni 
radiation,  Model  verification. 

A  modification  of  a  previously  develop* 
puter  model  of  snowmelt  provides  for  mod 
termittent  snowpacks,  and  is  believed  to  b< 
generalized  model  than  the  original  progn 
modified  program  SNOWMELT  is  depeo 
four  daily  input  variables-maximum  and  ff 
temperatures,  precipitation,  and  shortwav 
tion  or  percent  cloud  cover.  Initializing  tn 
requires  limited  knowledge  of  local  waters 
snowpack  parameters.  Model  venfica 
seven  experimental  watersheds  in  Anzom 
satisfactory.  (White-Arizona) 
W77-05735 


ICINGS        ALONG        THE       TRANS,* 
PIPELINE  ROUTE, 

Geological    Survey,    Anchorage,   AlasKa 

Resources  Div. 

C  E  Sloan,  C.  Zenone,  and  L.  R.  Mayo. 

Available  from  the  Branch  of  Distnbutioo 

1200  S.   Eads  St.,   Arlington,  VA.  2^ 

$1  05.  Proffessional  Paper  979,  1976.  31  P, 

ref. 


nptors:  'Ice,  *Pipelines,  *Alaska,  'Oil  indus- 
•Flood  plains,  Seepage,  Groundwater  Melt 
i.  Erosion,  Aerial  photography,  Mapping 
nation.  rv    s' 

ifiers:     'Trans- Alaska     Pipeline,     'Pipeline 
effects. 

ocation  and  extent  of  icings  observed  during 
inters,  1969  to  1974,  along  the  trans-Alaska 
ne  route  are  shown  on  a  series  of  maps  and 
igraphs.  Large  flood-plain  icings  occur  in  the 
:d  river  channels  of  the  Sagavanirktok 
n,  Dietrich,  and  Delta  Rivers.  Numerous 
stream  and  hillside  icings  also  occur  along 
ipeune  route.  Construction  of  the  pipeline 
.  pumping  stations,  and  training  structures 
isplace  some  existing  icings  and  will  create 
cings.  Icings  may  cause  problems  such  as 
ng  and  erosion  when  they  form  on  or  near 

f"T.7e™adS'  3nd  °ther  P'Pe"ne  facilities. 
lard-USGS) 

15741 


METRIC  CHANGE  OF  THE  ATHABASCA 
IER  OVER  THE  LAST  100  YEARS 

0  Ministry  of  the  Environment,  Ottawa 
Resources  Branch. 

Kite,  and  I.  A.  Reid. 

1  of  Hydrology,  Vol.  32,  No.  3/4,  p  279-294 
iry  1977. 8  fig,  17ref.  P  ' 

?t°If  .  'G'ac'ers,  'Volume,  'Canada, 
:,  Glacial  drifts,  Geomorphology,  Bedrock 
lent.  Size,  Ice,  Ablation,  Geology' 
ogy.  <" ' 

iers:  'Athabasca  Glacier(Alberta). 

g  data  from  radio-interferometry;  photo- 
stry,  drill  holes;  and  seismic,  elctrical 
.and  radar  surveys  were  combined  to  esti- 
he  shape  and  volume  of  the  present 
sea  Glacier.  On  the  evidence  of  dated 
noraines  and  extrapolations  of  glacier  sur- 
ntours,  an  estimate  of  the  volume  of  the 
at  its  recent  maximum  in  1870  was  made 
show  that  the  volume  of  the  present  ablia- 
ne _of  the  glacier  is  about  2/3  of  its  1870 

l&SSg""  °f  tWS  Cha"8e  W6re 
792 


IhTe?  R^M?"'  de/orma<ion  '"  this  part  of  the  ice 
sheet.  Rapid  transformation  from  single-to  multi- 
ple-maximum fabrics  occurs  below  1800  m  This 
transformation,  accompanied  also  by  the  growth 
of  very  large  crystals,  is  attributed  to  the  overria 
mg  effect  of  relatively  high  temperatures  ^The 
bottom  layers  of  old  ice  at  Byrd  Station  rather  than 
to  a  significant  decrease  in  stress.  The  zone  of  sin 
ge-maximum  fabrics  between  1200  and   1800  m 

FaWcsofX  nUmr°US  '^  °f  volcanic  dusT 
thT^  .  u  VerV  flne  erained  ice  associated  with 
hese  dust  bands  indicate  that  the  bands  are  active 
ly  associated  with  shearing  in  the  ice  sheet.  (Sims- 
W77-05798 


11  RNESBENICF°L??[,G  IN  THE  BASE  OF  THE 
?,«„  ICE       CAP>       BAFFIN       ISI  ANn 

NORTHWEST  TERRITORIES,  CANADA  ' 

and  GeoThy^-  Mi™>^  ^  of  Geology 

P.  J.  Hudleston. 

Geological  Society  of  America  Bulletin,  Vol.  87 

NSF1^PlI963To;1S9i^7e28ember  ™  9  *  31  * 

Descriptors:  'Glaciers,  'Ice,  'Canada,  On-site  in- 
vestigations, Model  studies,  Mathematical 
oESiS*'     S>  Ge°m^ho^y,  Cold  regions, 

Identifiers:     'Barnes     Ice     Cap(Baffin     Island) 
Recumbent  folds,  Glacier  folding. 


OGICAL  IMPLICATIONS  OF  THE  IN- 

k   n!T^oCTURE        AND        CRYSTAL 

S   OF   THE    WEST    ANTARCTIC    ICE 

AS     REVEALED     BY     DEEP     CORF 

NG  AT  BYRD  STATION,  E 

Jgions  Research  and  Engineering  Lab., 
»  N.  H. 

v,  and  T.Williamson. 

al  Society  of  America  Bulletin,  Vol   87 

1 1665-1677,  December  1976.  1 1  fig,  51  ref.' 

?"■''«'  *?l™ers>  Antarctic,  Crystals, 
?ing  Core  drilling,  Analytical  techniques 

cs,RCh0io.ogeye,0nS'  GlaCi0l°8y-  BorehoIe 
*  'Byrd  Station(Antarctica),  Ice  cores, 
us,  Ice  sheets,  Ice  crystal  studies. 

«  textures  and  fabrics  of  ice  cores  from 
n-thick  ice  sheet  at  Byrd  Station,  Antarc- 
»r  J,  ?x,stence  °t  an  anisotropic  ice 
g.adual  but  persistent  increase  in  the  c- 
:rred  orientation  of  the  ice  crystals  was 
Between  the  surface  and  a  depth  of  1200 
regressive  growth  of  an  oriented  crystal 
ccompamed  by  a  ,wenty-fold  increase  in 
e  between  56  and  600  m,  followed  by  vir- 
change  ln  crystal  size  between  600  and 
Slbro^  vertica>  clustering  of  c  axes 
>y  1 200  m.  Between  1 200  and  1 300  m  the 

rtA  th^K  int.°  f-  fine-6rained  mosaic  of 
th  rteir  basal  glide  planes  now  oriented 
Uy  within  the  horizontal.  This  highly 
;ne-gra.ned  structure,  which  persists  to 
•Pth,  is  compatible  only  with  a  strong 


Recumbent  folds  exposed  in  an  ice  cliff  at  the 
southeast  side  of  the  Barnes  Ice  Cap  occur  in 
banded  ice  and  have  hinges  subparallel  to  the  gla- 

a£r.UT?n-,Ihe  f°ldS  aPPCar  Simi]ar  in  shaPe  and 
attitude  to  others  expressed  on  the  glacier  surface 

as  a  series  of  irregular  lenses  of  white  ice  that  are 
elongate  parallel  to  the  margin  and  are  surrounded 
by  blue  ,ce^  Such  lenses  are  all  around  the  margin 
of  the  south  dome  of  the  ice  cap.  Both  sets  of  folds 
are    thought    to    have    a    common    origin     Fold 
geometry  and  fabric  studies  suggest  that  the  ice  is 
behaving  homogeneously  on  the  scale  of  the  folds 
and  that  the  banding  is  essentially  passive    Flow 
considerations  indicate  that  banding  or  foliation 
will  tend  to  become  parallel  to  the  particle  paths 
near  the  glacier  base  and  toward  the  margin  under 
steady-state     conditions.     However,     departures 
from  the  steady-state  in  the  form  of  minor  ad- 
vances or  retreats  may  change  the  flow  pattern 
sufficiently  for  the  particle  paths  to  depart  from 
parallelism   with   the   banding,   which   may   then 
become  passively  deformed  and  eventually  folded 
For  this  to  occur,  the  bedrock  surface  must  be  ap- 
propriately   irregular.     A    simple    mathematical 
model  described  this  process  and  successfully  ac- 
counted for  the  geometrical  features  of  the  folds 
observed.  This  theory  was  consistent  with  earlier 
observations  of  the  Barnes  Ice  Cap  which  suggest 
that  there  have  been  fluctuations  in  the  position  of 

iswsTCap  margin  -  the  Iast  few  centuries-  (s™s- 

W77-05799 


WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost— Group  2C 

"odefser$:  *Avalanche  contro1'  Air  bags,  Gas  ex- 

fiW  J»!fT-  rep°"  summarized  results  from  the 
tirs  year  of  investigation  into  alternate  methods  of 
avalanche    control.    This    research    project    was 
designed  to  seek  methods  of  either  preventing  or 
artificially     releasing     snow     avalanches.     The 
methods  sought  were  not  to  depend  on  the  conven- 
S-^rf  atl°^°/  high  exP'°sives  or  the  use  of 
^i,  ^'  ,   °Uu   dlfferent  methods  of  controlling 
snow  avalanches  are  being  investgated.  These  are: 
1)  artificial  release  by  inflation  of  air  bags  under 
the  snow;  (2)  artificial  release  by  exploding  a  gas- 
oxygen  mixture  in  special  containers  placed  under 
the  snow  (gas  exploders);  (3)  artificial  release  by 
initiating ;  fracturing  in  snow  through  vibration;  and 
it ).m°dlf,catl,on  of  the  snow-earth  interface,  either 
to  inhibit  avalanche  formation  (in  the  conventional 
sense    of   avalanche    defense    structures)    or   to 
enhance  avalanching  and  prevent  build-up  of  dan- 
gerous amounts  of  snow.  During  the  first  winter 
strong  emphasis  was  placed  on  design  and  field- 
testUng  of  the  air  bag  and  gas  exploder  system 
Fundamental   studies   are   being   carried   out  on 
sound  transmission  and  mechanical  resonance  in 
snkow  as  a  background  for  the  vibration  method 
interface  modification  was  treated  during  the  first 
year  at  the  theoreticl  level,  except  for  some  very 
minor  field  tests.  (Sims-ISWS) 
W77-05810 


ALTERNATE     METHODS     OF     AVALANCHF 
CONTROL  (INTERIM)  (1974-1975) 

Washington  Univ.,  Seattle.  Geophysics  Program- 
and  Washington  Univ.,  SeatUe.  Dept  of  Civil  Fn 
gineering. 

E.  R.  LaChapelle,  C.  B.  Brown,  R.  J.  Evans,  J  B 
Johnson,  and  J.  A.  Langdon. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield  VA  22161  as  PB-247  274 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche! 
Washington  State  Highway  Commission,  Depart- 
ment of  Highways,  Olympia,  Research  Program 
Report  19.1,  July  1975.  158  p,  57  fig,  4  tab,  5  ref  3 
append. 

Descriptors:  'Avalanches,  'Snow  management, 
Snow  'Washington,  Snowpacks,  Snow  cornice 
Hazards,  On-site  investigations,  Equipment 
Vibrations,  Interfaces,  Snow  cover,  Meteorology 
Weather  modification. 


ICE      ENGINEERING      IN      SMALL      CRAFT 
MARINAS,  AN  ANNOTATED  BD3LIOGRAPHY 
Wisconsin  Univ.-Parkside,  Kenosha.  Dept  of  En- 
gineering Science. 
J.  P.  Zarling. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield  VA  22161  as  PB-246  599 
Price  codes:  A07  in  paper  copy  A01  in  microfiche! 

or?AAn0e\Prant  Advisory  Report  No.  8,  WIS- 
Mj-74-408,  November  1974.  128  p. 

Descriptors:  'Bibliographies,  'Marinas,  'Ice 
Reviews,  'Harbors,  Ice  cover,  Lakes,  Lake  ice' 
Iced  lakes,  Sea  ice,  Boats,  Recreation  facilities' 
Ice  jams,  Ice  loads,  Damages,  Structures,  Civil  en- 
gineering. 

Identifiers:  'Small  craft  marinas,  'Ice  prevention 
Ice  formation,  Annotated  bibliography. 

This  annotated  bibiography  is  the  result  of  a  study 
that  was  done  on  all  facets  of  marina  operation 
confrontd  with  ice  problems.  The  first  stage  of  this 
study  was  the  appointment  of  an  Advisory  Com- 
mittee made  up  of  representatives  from  educa- 
tional institutions,  governmental  agencies,  and  the 
manna  industry.  The  Committee  identified  three 
specific  problem  areas  in  which  applied  research 
was  needed:  vertical  ice  forces  on  piles,  horizontal 
ice  forces  on  piles,  and  ice  preention/suppression 
techniques.  The  second  stage  of  the  study  was  the 
Production  of  this  bibliography,  in  which  is  assem- 
bled available  information  related  to  ice  engineer- 
ing in  small  craft  marinas.  The  bibliogrpahy  con- 
tains over  400  references,  with  annotations  given 
tor  the  majority  of  the  entries  were  selected  from  a 
literature  search  conducted  between  September 
1973  and  August   1974.  The  annotations  are  ab- 
stracts, condensations,  or  direct  quotess  from  the 
individual  papers  or  from  previous  bibliographic 
publications.  The  enteries  are  listed  alhabetically 
by  author.  There  is  a  subject  index  which  will  aid 
in  finding  previously  published  literature  related  to 
W77^58?2earCh  °r  deS'8n  Ulterests-  (Sims-ISWS) 

SEASONAL  STREAMFLOW  ESTIMATION  IN 
THE  HIMALAYAN  REGION  EMPLOYING 
METEOROLOGICAL  SATELLITE  SNOW 
COVER  OBSERVATIONS, 

National  Aeronautics  and  Space  Administration 
Greenbelt,  MD.  Goddard  Space  Flight  Center 
A  Rango,  V.  V.  Salomonson,  and  J.  L.  Foster 
Water  Resources  Research,  Vol.  13   No   1    p  109 
776-74ebniary  197?'  3  f'8'  '  t3b-  7  ref-  NOA'A  NA" 


Field  2-WATER  CYCLE 

Group  2C— Snow,  Ice,  and  Fro«t 


Descriptors:  'Remote  sensing,  *Snow  cover, 
•Runoff  *Streamflow  forecasting,  Satel- 
Utes(Artificial),  Flow,  Rivers,  Water  resources, 
Regression  analysis,  Correlation  analysis,  Snow- 
melt,  Watersheds(Basins),  Snow,  Hydrology, 
Meteorology. 

Identifiers:  "Himalayan  Region,  'Indus 
River(Pakistan),  'Kabul         River(Pakistan), 

•Pakistan. 

Low-resolution  meteorological  sateUite  data  and 
simple  photo  interpretation  techniques  were  used 
to  map  snow-covered  areas  during  early  April  over 
the    Indus    River    and    Kabul    River    basins    in 
Pakistan.  The  early  spring  snow-covered  area  was 
significantly  related  to  April  1   through  July  31 
streamflow     in     regression     analyses     for    each 
watershed  (Indus  River,  1969-1973,  r  squared  = 
0.89,  and  Kabul  River,  1967-1973,  r  squared  = 
0.89).  Predictions  of  1974  seasonal  streamflow, 
using  the  regression  equations,  were  within  7%  of 
the    actual    1974    flow.    Because    of    inadequate 
hydrometeorological  data,   conventionally   based 
streamflow  predictions  are  not  possible  in  some  of 
these  remote  regions,  and  the  satellite-derived  ru- 
noff estimates  have  immediate  applicability  for 
improved   water   resources   management.   (Sims- 
ISWS) 
W77 -05956 

SYNTHESIS  OF  SNOWMELT  RUNOFF 
HYDROGRAPHS, 

Nevada  Univ.,  Reno.  Desert  Research  Inst.;  and 
Nevada  Univ.,  Reno.  Dept.  of  Civil  Engineering. 
A.  B.  Cunningham. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol.  103,  No.  HY1, 
Proceedings  Paper  12668,  p  51-67,  January  1977. 
10  fig,  4  tab,  9  ref,  3  append.  OWRT  A-055- 
NEV(2). 

Descriptors:  *Snowmelt,  *Runoff,  *Hydrographs, 
•Nevada,  •Model  studies,  Mathematical  models, 
Design  flood,  Snowpacks,  Streamflow,  Tempera- 
ture, Melting,  Travel  time,  Hydrograph  analysis, 
Water  sources,  Hydrography,  Hydraulics. 
Identifiers:  *Hydrograph  synthesis,  *Sierra 
Nevada  basins. 

A  generalized  procedure  was  suggested  for 
synthesis  of  snowmelt  runoff  hyrographs,  exclu- 
sive of  the  effects  of  incident  rainfall,  for  use  in  re- 
gions with  limited  hyrologic  data.  This  procedure, 
referred  to  as  the  Dimensionless  Snowmelt 
Hydrography  (DSH)  ,  incorporates  a  hydrograph 
profile  for  at  least  one  runoff  event  directly  in  the 
methodology.  Basic  data  requirements  include 
mean  daily  temperature  and  streamflow,  along 
with  representative  water  equaivalent  values  for 
the  drainage  basin.  Examples  of  applications  to 
severval  Sierra  Nevada  basins  were  analyzed,  and 
limitations  of  the  procedure  were  considered. 
(Sims-ISWS) 
W77  -06000 

ON  THE  POSSIBILITY  OF  ACCLIMATIZA- 
TION OF  TILAPIA  NILOTICA  TO  LOW 
WATER  TEMPERATURE  CONDITION,  (IN 
JAPANESE), 

For  primary  bibliographic  entry  see  Field  21. 
W77-06033 

2D.  Evaporation  and  Transpiration 

PHYSIOLOGICAL  EFFECT  OF  TRIAZINE 
HERBICIDES  ON  TYPHA  LATIFOLIA  L., 

Polish  Academy  of  Sciences,  Mikolajki  (Poland). 

Lab.  of  Chemical  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05861 


DYNAMICS  OF  DESERTS  AND  DROUGHT  IN 
THESAHEL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Meteorology. 

J.  G.  Charney.  ,     .     , 

Quarterly   Journal  of   the   Royal   Meteorological 

Society,  Vol.  101,  No.  428,  p  193-202,  April,  1975. 

7  fig,  3  ref. 


Descriptors:  'Deserts,  'Arid  lands,  'Albedo, 
•Droughts,  'Africa,  'Radiation,  Subtropic,  En- 
vironment, Drying,  Climatology,  Precipita- 
tion(Atmospheric),  Vegetation  effects,  Rainfall, 
Desert  plants.  Evaporation,  'Mathematical 
models.  .  . 

Identifiers:  'Sahel,  'Hadley  circulation. 

It  is  suggested  that  the  high  albedo  of  a  desert  con- 
tributes to  a  net  radiative  heat  loss  relative  to  its 
surroundings  and  that  the  resultant  temperature 
gradients  induce  a  frictionaUy  controlled  circula- 
tion importing  heat  aloft  and  maintaining  thermal 
equilibrium  through  sinking  motion  and  adiabatic 
compression.  In  the  subtropics  this  sinking  motion 
is  superimposed  on  the  descending  branch  of  the 
mean  Hadley  circulation  but  is  more  intense.  Rela- 
tive humidity  decreases  and  the  desert  enhances 
its  own  dryness,  feeding  back  upon  itself  in  an  im- 
portant manner.  To  estimate  the  self -inductive  ef- 
fect of  the  desert  relative  to  that  of  the  Hadley  cir- 
culation, a  mathematical  model  of  flow  over  the 
Sahara  was  constructed.  Taking  into  account  the 
biosphere,  the  feedback  mechanism  could  con- 
ceivably lead  to  instabilities  or  metastabilities  in 
desert  regions.  It  is  argued  that  a  reduction  of 
vegetation  with  consequent  increase  in  albedo  in 
the  Sahel  would  perpetuate  the  arid  conditions. 
Numerical  integrations  appear  to  substantiate  this 
hypothesis.  (See  also  W77-05944)  (JamaU-Anzona) 
W77-05943 


I.J  Fritschen,  J.  Hsia,  and  P.  Doraiswamy 
Water  Resources  Research,  Vol.  13 
148,  February  1977.  3  fig,  1  tab,  13  ref.  NSF 
3681  OX 


Descriptors:  'Evapotranspiration,  'Douglas 
trees,  'Washington,  Lysimeter,  Precipitation, 
ligation,  Evaporation,  Interception,  Soil  moisti 
Forestry,  Dew. 

Identifiers:  'Weighing  lysimeter,  *Ce 
River(Wash),  Soil  moisture  depletion  U 
plants,  Interception  studies,  Plants,  Hydrolc 
balance,  Soil  water  content. 

The  evapotranspiration  (ETJ  of  a  28-m  Dougla 
in  a  weighing  lysimeter  located  on  the  Cedar  R 
watershed  near  Seattle,  Washington,  was  de 
mined  during  the  summer  and  fall  of  1972.  I' 
and  1974.  Average  ET  rates  from  the  area  of 
crown  projection  were  1 .8  mm/d  (55.8  1/d  or 
gal/d)  in  1972,  2.0  mm/d  in  1973,  and  2.5  mm/ 
1974.  The  range  for  monthly  periods  was  1 ': 
mm/d.  During  1972,  ET  was  46%  of  precipita 
plus  irrigation  (P+I)  and  evaporation  of  inter, 
tion  (i)  was  36%  of  ET.  Comparable  values 
1973  were  51%  and  37%,  and  for  1974,  compar 
values  were  69%  and  24%.  The  lower  ETtfl 
values  in  1973  and  1974  were  associated  with 
moisture  depletion  studies  and  longer  period 
clear  skies.  The  relatively  high  i/ET  percent 
suggests  the  need  for  more  interception  itH 
Problems  such  as  irrigation,  drainage,  us 
wind,  rainfall  interception,  and  the  translate 
data  to  an  area  basis  that  was  associated  with  1 
plants  in  lysimeters  were  discussed.  (Rob 
ISWS) 
W77-05959 


COMMENT  ON  THE  PAPER  DYNAMICS  OF 
DESERTS  AND  DROUGHT  IN  THE  SAHEL'  BY 
J.  G.  CHARNEY,  (AND  REPLY), 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Plant 
Ecology;  and  Massachusetts  Inst,  of  Tech.,  Cam- 
bridge. Dept.  of  Meteorology. 
E.  A.  Ripley,  and  J.  Charney. 

Quarterly  Journal  of  the  Royal  Meteorological 
Society,  Vol.  102,  No.  432,  p  466-468,  April,  1976. 
9  ref. 


Descriptors:  'Albedo,  'Vegetation  effects, 
'Deserts,  'Droughts,  Subtropic  and  lands, 
Environment,  Drying, 
Rainfall,       Desert 


'Africa,      'Radiation, 

Precipitation(Atmospheric), 

plants,  Evaporation. 

Identifiers:  'Sahel,  'Hadley  circulation. 

J.G.  Charney's  claim  (Quarterly  Journal  of  the 
Royal  Meteorological  Society,  Vol.  101 ,  No.  428,  p 
193-202,  April,  1975,  (see  W77-05943)  that  the 
recent  drought  in  the  Sahelian  zone  of  Africa  can 
be  at  least  partially  blamed  on  overgrazing  of  the 
area  by  sheep  and  goats,  and  his  argument  that 
vegetation  absorbs  more  solar  radiation  than 
desert,  resulting  in  enhanced  convections  and 
greater  rainfall  over  the  vegetated  areas  is  chal- 
lenged. It  is  argued  that  vegetation  requires  a  con- 
siderable amount  of  water,  the  evaporation  of 
which  would  consume  a  large  fraction  of  the 
available  energy.  Thus,  on  the  basis  of  actual  mea- 
surements and  energy-balance  considerations,  in- 
cluding evaporation,  one  should  expect  enhanced 
daytime  convection  over  desert  areas  compared 
with  adjacent  vegetated  areas,  that  is  a  negative 
rather  than  a  positive  feedback  effect  as  was 
proposed  by  Charney.  Charney  replies  that  Ripley 
misunderstood  his  argument,  and  he  clarifies  the 
points  of  misunderstanding.  (Jamail-Arizona) 
W77 -05944 


AN  EVALUATION  OF  A  RESISTANCE  F( 
OF  THE  ENERGY  BALANCE  TO  ESTIM 
EVAPOTRANSPIRATION, 

Kansas  State  Univ.,  Manhattan.  Dept.  oi  Agr 

my. 

J  L.  Heilman,  and  E.  T.  Kanemasu. 

Agronomy  Journal,  Vol.  68,  No.  4,  p  607-611 

August  1976.  6  fig,  2  tab,  17  ref.  OWRT  A 

KAN(4). 

Descriptors:      •Evapotranspiration,     'Heat 

sistance,  'Model  studies,  'Heat  transfer,  Mo 

turn  transfer,  Latent  heat,  Lysimeters,  Car 

•Soybeans,  *Sorghum. 

Identifiers:     'Energy     balance,     'Diffusion 

sistance. 

A  field  study  was  conducted  on  soybean 
sorghum  in  Kansas  to  evaluate  an  evapotram 
tion  model  that  uses  diffusion  resistance  to 
transport  (r  sub  H)  in  the  energy-balance  equ; 
Significant  errors  may  occur  if  momentur 
sistance  is  used  in  the  model  instead  of  resis 
for  heat.  Resistances  were  determined  using 
speed  and  temperature  profiles,  and  compar 
were  made  between  latent-heat  flux  (Lt) 
mated  using  the  model  and  by  lysimetric  mea 
ments.  Model  estimates  of  LE  using  r  sub  H 
within  4  and  15%  of  lysimetric  measuremen 
soybean  and  sorghum,  respectively.  A  model 
air-diffusion  resistance  to  momentum  obi 
estimates  25%  greater  for  soybean  and 
greater  for  sorghum  than  those  where  he. 
sistance  was  used.  The  study  indicates  that 
mal  diffusion  resistance  is  influenced  b 
aerodynamic  behavior  of  a  crop  canopy,  c< 
greater  evapotranspiration  from  a  flexible  ci 
than  a  rigid  one.  (Jahns- Arizona) 
W77-05990 


EVAPOTRANSPIRATION  OF  A  DOUGLAS  FIR 
DETERMINED  WITH  A  WEIGHING  LYSIME- 
TFR 

Washington  Univ.,  Seattle.  Coll.  of  Forest 
Resources. 


EFFECT  OF  THE  SOIL  WATER  REGIM 
WATER  EXCHANGE  OF  THE  PEACH  I 
(IN  RUSSIAN),  .,UJ 

For  primary  bibliographic  entry  see  Hew  w 
W77 -06019 


Streamflow  and  Runoff 


IRSION      PROCESSES      IN      CIRCULAR 
•CHANNEL  FLOWS, 

rs  -  The  State  Univ.,  New  Brunswick,  N.J 
af  Civil  and  Environmental  Engineering, 
imary  bibliographic  entry  see  Field  8B 
5601 


(TURBINE, 

imary  bibliographic  entry  see  Field  4A. 
5660 


ION  EFFECTS  ON  SPATIALLY  VARIED 
CHANNEL  FLOWS  WITH  INCREASING 
ARGE, 

:ticut   Univ.,   Storrs.   Dept.   of  Civil   En- 

ig. 

mary  bibliographic  entry  see  Field  8B 

674 


INFLUENCE     OF     TURBULENCE     ON 
:  AND  TOTAL  PRESSURE  PROBES 

ticut     Univ.,     Storrs.     Inst,     of     Water 
:es. 

nary  bibliographic  entry  see  Field  8B. 
576 


££LRUNOFF  FROM  SMALL  RURAL 
ISHEDS  IN  RESPONSE  TO 

ETED    AND    PROPOSED     LAND    USE 

ate  Univ.,  Columbus.  Dept.  of  Civil  Fri- 
s- 
ian' bibliographic  entry  see  Field  5B. 
Z8 


TEMPERATURES  OF  KENTUCKY, 

:al     Survey,      Louisville,      Ky       Water 
ss  Div. 

ary  bibliographic  entry  see  Field  7C. 
43 


FdDE£dUENCY--EXPECTED  AND  UNEX- 
PROBABILITIES, 

sources  Div.  Reston,  Va.  Geological  Sur- 
»ry  bibliographic  entry  see  Field  4A. 


3UE  FOR  ESTIMATING  MAGNITUDE 
1EQUENCY     OF     FLOODS     IN     KEN 

il     Survey,      Louisville,      Ky      Water 
s  Div. 

ry  bibliographic  entry  see  Field  4A. 


DERIVATION  OF  LINKAGE  EQUA- 
3R  LAGUERRE  FUNCTION  COEFFI- 

'niv.,  Tucson.  Dept.  of  Hydrology  and 

ources. 

-y  bibliographic  entry  see  Field  2B. 


mONAL   HYDRAULICS:   A   SHORT 

'OY, 

'draulic  Inst.,  Copenhagen.  Computa- 

raulics  Center. 

y  bibliographic  entry  see  Field  8B. 


PTIVE  CATALOGUE  OF  THE  AUS- 
REPRESENTATIVE  BASINS  1975 

t    of    National    Resources,    Canberra 

'  bibliographic  entry  see  Field  4D. 


W77-05816 

m™™AE?N     OF     A     TRANSIENT     FLOW 
MODEL    TO    COORDINATE    URBAN    STORM 

REsXmR^  WITH  FL°W  IN  A  «ECeIvIn2 

Kse^hCe^-    ^^     Water   R™ 
WO7r7^0593P'  bibli°8raphic  entrv  see  Field  5B. 


THE   FISH   POPULATIONS  OF  THE   MIDDI F 
340  KM  OF  THE  WABASH  RIVER  M1DDLE 

DePauw  Univ.,  Greencastle,  Ind.  Dept.  of  Zoolo- 

W77P05935y  bibliographic  entry  see  F^ld  5C. 


SHOT   NOISE   MODELS   FOR   THE   GENERA- 
TION OF  SYNTHETIC  STREAMFLo\v  D^TA 

Tel-Av,v  Univ.  (Israel).  Dept.  of  Statistics. 

O.  Weiss. 

Water  Resources  Research,  Vol.  13,  No.  1,  p  101- 

108,  February  1977.  lfig,i  tab,  24  ref. 

Descriptors:  'Streamflow,  'Synthetic  hydrology, 
Model  studies,  'Mathematical  models 
Stochastic  processes,  Hydrographs,  Hydrologic 
data.  Hydrology,  Rivers,  Flow 
Identifiers:  *Shot  noise  models,  Shot  noise 
processes. 

A  shot  noise  process  consisting  of  a  series  of 
events  at  random  times  and  of  random  mag- 
nitudes each  of  which  produces  a  fixed  shaped 
nse  and  recession,  was  used  as  the  basis  for 
describing  continuous  time  streamflows.  This  type 
of  model  was  chosen  for  its  ability  to  model  reces- 
sions. Recession  shapes  consisting  of  one  or  two 
exponential  curves  were  considered.  The  fitting  of 
the  models  to  multisite  daily  data  and  the  genera- 
tion of  synthetic  daily  data  were  described  The 
application  of  the  models  to  some  English  stream- 
tlow  data  was  illustrated.  (Sims-ISWS) 
W77-05955 


OPERATIONAL  ASSESSMENT  OF 

HYDROLOGIC     MODELS     OF     LONG-TERM 
PERSISTENCE, 

Washington   Univ.,   Seattle.   Dept.  of  Civil   En- 
gineering. 

D.  P.  Lettenmaier,  and  S.  J.  Burges. 
Water  Resources  Research,  Vol.  13   No   1    pll3- 

DEk7F4e2b0^ryA09277-  8  fi8'    '   tab'   '9  '"*   NSF 

?Ae/CT?t0rS:*Reserl'oirs-  *st°rage  requirements, 
Model  studies,  'Mathematical  models,  Probabili- 
ty, Markov  processes,  Runoff,  Streamflow 
Storage,  Reservoir  storage,  Hydrology,  Mathe- 
matics. 
Identifiers:  'Autocorrelation. 

Two  annual  flow  generation  models  proposed  to 
account  for  the  Hurst  phenomenon,  fractional 
Gaussian  noise  (FGN),  and  lag  1  autoregressive- 
lag  1  moving  average  (Arma)  models,  were  com- 
pared operationally  by  using  the  sequent  peak  al- 
gorithm (SPA).  The  SPA  was  used  to  determine 
empirical  probability  distributions  of  storage  at  a 
hypothetical  single  site  on  the  basis  of  1000 
synthetic  annual  streamflow  traces  generated  from 
each  model,  for  constant  demands  of  0.5  0  7  and 
0.9  of  the  mean  annual  flew.  The  comparisons 
were  made  on  the  basis  of  population  values  of  the 
lag  I  correlation  coefficient,  coefficient  of  varia- 
tion, and  (for  the  FGN  sequences)  Hurst  coeffi- 
cient. For  the  Arma  models,  large  sample  expecta- 
tions of  the  Hurst  coefficient  were  used  in  the 

^S?xmSO"S-  The  fast  Pactional  Gaussian  noise 
(l-MiN)  generator  was  used  to  represent  FGN  A 
modification  of  the  Arma  model,  the  annual  Anna- 
Markov  mixture  process,  was  developed  and 
tested.  This  model  has  the  advantage  that  the 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

Hurst  coefficient  is  an  explicit  model  parameter, 
the  results  of  the  comparisons  showed  that  at  an 
operating  life  of  40  years,  the  unskewed  (normal) 
models  gave  similar  storage  probability  distribu- 
tions. The  small  differences  between  models  could 
be  explained  in  part  by  difference  in  equivalent  in- 
dependent sample  sizes  of  the  generated  time  se- 
ries. For  an  operating  life  of  40  years  and  H  = 
0.70,  tests  of  skewed  (three-parameter  log  normal) 
models  gave  substantially  identical  storage  proba- 
bility distributions.  For  the  longer  100-year  operat- 
ing life  storage  distributions  for  the  Arma  model 
differed  significantly,  apparently  owing  to  the  lack 

°i  an  e¥q"lYa'ent  Population  H  value  for  this  model. 
(Sims-ISWS) 

W77-05957 


HYDROGRAPHS"        SNOWMELT        «™>FF 

Nevada  Univ.,  Reno.  Desert  Research  Inst.;  and 
Nevada  Univ.,  Reno.  Dept.  of  Civil  Engineering 
^or  primary  bibliographic  entry  see  Field  2C. 
W77-06000 


MULTISTATION,  MULTIYEAR  SYNTHESIS  OF 
HYDROLOGIC  TIME  SERIES  BY  DISAG- 
GREGATION, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2A 
W77-06008 


CRITERIA     FOR     THE    USE    OF    VERTICAL 
AVERAGING   IN   ENVIRONMENTAL   DISPER- 

Cleveland  State  Univ.,  Ohio. 

For  primary  bibliographic  entry  see  Field  2A. 

W77-06010 


TIME   RESOLUTION  OF  THE   HYDROLOGIC 
TIME-SERIES  MODELS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

M.  L.  Kawas,  L.  J.  Cote,  and  J.  W.  Delleur 
Journal  of  Hydrology,  Vol.  32,  No.  3/4  p  347-361 
February  1977. 4  fig,  3  ref.  OWRT  B-036-IND(14).' 

Descriptors:  'Time  series  analysis,  'Data 
processing,  'Statistical  methods,  'Methodology 
Testing  procedures,  Stochastic  processes,' 
Hydrology,  Statistics,  Analytical  techniques 
Mathematical  studies,  Simulation  analysis 
Identifiers:  'Spectral  analysis,  Covariance,  Disag- 
gregation methods,  Transformations 

The  covariance  and  spectral  function  relations 
among  the  hydrologic  time  series  with  time  steps 
which   are   multiples  of  each  other  (eg      dailv 
weekly,    monthly,    and    annual    intervals')    were 
derived.    The   relations   between   the   hydrologic 
sequences  corresponding  to  monthly  intervals  and 
the  sequences  corresponding  to  annual  intervals 
were  venf.ed  by  the  data.  Through  the  utilization 
of  the  covariance  and  spectrum  relations  for  the 
general   aggregation    scheme,    starting   from    the 
smallest    interval,    the    covariance    and    spectral 
structures    of    the    hydrologic     sequences    cor- 
responding to  larger  sampling  intervals  can  be  cal- 
culated.    The     relations     show    that    when    the 
hydrologic  time-series  models  are  disaggregated 
from  larger  to  smaller  time  sampling  intervals,  the 
transformations    involved    are   one-to-many     in- 
dicating that  there  are  many  ways  for  the  disag- 
gregation whereas  there  is  only  one  unique  way  for 
aggregation.  (Singh  -  ISWS) 
W77-06013 


2F.  Groundwater 


A,  £f£OMPOSED   AQUIFER   MODEL   SUITA- 
BLE FOR  MANAGEMENT,  A 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 


C.  Rodriguez-Amaya.  , 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-265  091 , 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Ph  D  Thesis,  Spring  1976.  104  p,  32  fig,  18  tab,  47 
ref,  4  append.  OWRT  B-109-COLCK7).  14-31-0001- 
4067. 

Descriptors:  Groundwater,  *Finite  element  analy- 
sis, Model  studies,  Aquifers,  Conjunctive  use, 
♦Aquifer  management,  'Aquifer  systems, 
♦Groundwater  movement. 

Identifiers:  Groundwater  management, 

♦Alternating-Direction  Implicit  method,  'Aquifer 
models. 

The  main  element  in  the  optimum  conjunctive  and 
ground  waters  is  the  analysis  of  aquifers  in 
response  to  the  various  activities  that  influence 
their  behavior.  This  study  provides  the  means  to 
more  accurately  determine  such  a  response  and  to 
facilitate  the  determination  of  the  optimum 
management  of  large  aquifers.  A  model  to  decom- 
pose large  aquifer  systems  has  been  developed. 
The  mathematical  formulation  of  the  model  is 
based  on  a  linear  form  of  the  ground  water  flow 
equation.  The  applicability  of  the  model  for 
management  studies  is  presented  using  a 
hypothetical  aquifer  situation.  The  numerical  solu- 
tion of  the  flow  equation  is  obtained  using  the  Al- 
ternating-Direction Implicity  (ADD  method.  Un- 
like traditional  approaches  to  its  finite  difference 
approximations,  this  solution,  using  the  harmonic 
mean  of  the  transmissivities  at  the  grid  points, 
contains  much  more  physical  significance, 
generates  more  accurate  results  and  guarantees  its 
convergence.  These  features  are  inferred  from  an 
ample  comparison  with  existing  analytical  solu- 
tions of  simplified  cases. 
W77-05737 


NUMERICAL  SIMULATION  ANALYSIS  OF 
THE  INTERACTION  OF  LAKES  AND  GROUND 
WATER, 

Geological     Survey,     Lakewood,     Colo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2H. 
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dicate  that  proposed  additional  pumping  of  8  mgd 
can  be  developed  without  saline  encroachment  In 
the  Ponce  area,  simulation  results  indicate  that  a 
dischrge  on  the  order  of  2.2  mdg  can  be  withdrawn 
from  the  Puerto  Rico  Aqueduct  and  Sewer 
Authority  well  field,  east  of  Ponce,  without  ap- 
preciable saline  encroachment  from  the  new  flood- 
way  channel.  In  the  Salinas  area,  results  indicate 
that  withdrawals  ultimately  totalng  3  mdg  from  a 
proposed  well  field  to  supply  the  Jobos  Bay  Power 
Complex  would  be  sustained  largely  by  retrieval  of 
evapotranspiration,  and  would  not  involve  per- 
manent saline  encroachment.  (Woodard-USGS) 
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ELECTRIC  ANALOG  SIMULATION  OF  THE 
AQUIFERS  ALONG  THE  SOUTH  COAST  OF 
PUERTO  RICO, 

Water  Resources  Div.  Reston,  Va.  Geological  Sur- 
vey. 

G.  D.  Bennett. 

Open-file  report,  February  1976.  101  p,  36  fig,  11 
tab,  32  ref. 

Descriptors:  ♦Model  studies,  ♦Aquifer  charac- 
teristics, ♦Puerto  Rico,  ♦Analog  models, 
♦Groundwater  resources,  Available  water,  Projec- 
tions, Methodology,  Hydrologic  budget,  Water 
balance,  Withdrawal,  Groundwater  recharge, 
♦Simulation  analysis,  Computer  models. 
Identifiers:  ♦Puerto  Rico  south  coast. 

The  analog  model  provides  an  approximate  simu- 
lation of  the  ground-water  system  of  the  south 
coast  aquifers  of  Puerto  Rico.  The  model  consists 
of  a  three-dimensional  reistance-capacitance  net- 
work and  associated  inplut  and  measuring  cir- 
cuitry. The  modeled  area  includes  the  coastal  re- 
gions of  alluvium  and  limestone,  extending  from 
Guanica  on  the  west  to  Patillas  on  the  east.  The 
network  consists  of  three  lateral  or  horizontal 
map-view  layers,  in  which  resistors  are  connected 
at  a  node  spacing  of  800  feet,  and  capacitors  are 
connected  to  every  other  node,  at  a  spacing  of 
1,600  feet.  These  horizontal  map-view  layers  are 
separated  by  two  sets  of  vertical  resistors,  also 
connected  at  a  spacing  of  1,600  feet.  Lateral 
hydraulic  conductivity  values  used  in  constructing 
the  model  were  calculated  from  well-performance 
data.  The  practical  results  achieved  to  data  with 
the  model  relate  to  the  Yauco-Ponce-Salinas  sec- 
tor. In  the  Yauco  Valley,  simulation  results  in- 


MATHEMATICAL  MODEL  OF  THE  WEST 
BOLSA  GROUND-WATER  BASIN,  SAN 
BENITO  COUNTY,  CALIFORNIA, 

Water   Resources   Div.   Atlanta,   Ga.   Geological 
Survey. 
R.E.  Faye. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263  659, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Water-Resources  Investigations  76-71,  December 
1976.  54  p,  24  fig,  3  tab,  9  ref. 

Descriptors:  'Hydrogeology,  ♦Groundwater 
movement,  ♦Mathematical  models,  'Storage  coef- 
ficient, ♦Transmissivity,  Aquifer  characteristics. 
Groundwater  recharge,  Water  levels,  'California. 
Identifiers:  San  Benito  County(Calif),  'West 
Bolsa  ground-water  basin(Calif ). 

Simulation  of  the  West  Bolsa  ground-water  basin 
hydrology  in  California  had  provided  values  of 
basin  recharge  and  discharge  and  nodally  dis- 
tributed values  of  transmissivity  and  storage  coef- 
ficient. Average  net  recharge  from  April  1945  to 
March  1969  was  6.2  cubic  feet  per  second  and  oc- 
curred as  subsurace  recharge  and  infiltration  of 
rain  and  minor  streamflow.  Discharge  from  the 
basin  during  the  same  period  was  8.1  cubic  feet  per 
second  and  occurred  as  pumping  and  leakage  from 
confined  parts  of  the  basin.  Values  of  transmissivi- 
ty used  in  the  model  generally  range  from  3,300  to 
20,000  feet  squared  per  day.  Values  of  storage 
coefficient  used  in  the  model  range  from  0.0005  to 
0.10.  (Woodard-USGS) 
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PEA'I    HYDROLOGY    IN    THK    HULA   BA.S 
ISRAEL:  I.  PROPER  I  IKS  OF  PEA'I  , 

Agricultural   Research   f Organization,   Bet  Da 

(Israel)  Inst  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field  2G 
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PEAT    HYDROLOGY    IN    THK    HULA    BAi 
ISRAEL:  II.  SUBSURFACE  FLOW  REGIME, 
Agricultural   Research   Organization,   Bet  Da. 
(Israel).  Inst,  of  Soil  and  Water. 
For  primary  bibliographic  entry  see  Field  2G. 
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ON    RADIOACTIVE    WASTE    MANAGEME 
MODEL  ANALYSIS  OF  A  PROPOSED  SITE, 
Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5E. 
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LAND-SURFACE  SUBSIDENCE  AT 

SEABROOK,  TEXAS, 

Water  Resources  Div.  Houston,  Tex.  Geological 

Survey. 

For  primary  bibliographic  entry  see  Field  4B. 
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LAND-SURFACE  SUBSD3ENCE  IN  THE  AREA 
OF  MOSES  LAKE  NEAR  TEXAS  CITY,  TEXAS, 

Geological      Survey,      Houston,      Tex.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 
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PREDICTED  EFFECTS  OF  A  PROPOSED 
WATER-RESOURCE  MANAGEMENT  PLAN  IN 
THELOWER  SAN  LUIS  REY  RIVER  VALLEY, 
CALIFORNIA,  USING  DIGITAL  GROUND- 
WATER FLOW  MODELS, 

Geological  Survey,  Menlo  Park,  Calif.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 
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GROUND  WATER  IN  THE  HARRISBURG-HAL- 
SEY  AREA,  SOUTHERN  WILLAMETTE  VAL- 
LEY, OREGON, 

Geological      Survey,      Portland,      Oreg.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 
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PERMEATION  PROPERTIES  OF  THE  BUN: 
SANDSTONE  OF  NORTHWEST  LANCASHI 
ENGLAND, 

Council  for  Scientific  and   Industrial  Resea 

Pretoria     (South      Africa).      National     Phy 

Research  Lab. 

P.  F.  Worthington. 

Journal  of  Hydrology,  Vol.  32,  No.  3/4,  p  295- 

February  1977.  2  fig,  14  ref. 

Descriptors:  'Aquifers,  'Sandsto 

'Groundwater  movement,  Hydraulic  conduc 
ty,  Permeability,  Glacial  drift,  Clays,  For} 
countries,  Gravels,  Foreign  research,  Borehc 
Borehole  geophysics,  Hydrogeology,  Geol 
Geophysics,  On-site  investigations. 
Identifiers:  England,  *Lancashire(Engla 
Bunter  sandstone,  Granular  permeability. 

Field  and  laboratory  investigatio  ns  of  the  Bu  i 
Sandstone  aquifer  in  the  Fylde  area  of  north' 
Lancashire  have  indicated  that  the  intergrar 
component  of  groundwater  flow  can  vary  i 
kedly  from  place  to  place  and  is  apparently 
predominant  mechanism  within  a  sizable  area 
se where,  intergranular  flow  is  supplements 
fissure  drainage  and  is  sometimes  relatively  ii 
nificant.  It  was  concluded  that  intergrar 
permeability  exerts  a  basic  control  upon  abst 
tion  well  productivity,  with  maximum  ben 
being  derived  where  a  comparatively  strong  U 
granular  flow  is  augmented  by  a  weU-develope 
calized  fissure  network.  (Sims-ISWS) 
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NUMERICAL   PUMPING   TEST   ANALYSE' 
UNCONFTNED  AQUIFERS, 

Birmingham  Univ.  (England).  Dept.  of  Civtf 

gineering. 

K.  R.  Rushton,  and  Y.-K.  Chan. 

Journal  of  the  Irrigation  and  Drainage  Diyi: 

American  Society  of  CivU  Engineers,  VoL 

No.  IR1,  Proceedings  Paper  12782,  p  1-12,  M 

1977.  4  fig,  2  tab,  14  ref,  2  append. 

Descriptors:      'Aquifer     testing,      'Drawd. 

'Numerical    analysis,    Water    table,    Com] 

models,    Darcys    law,    Groundwater  moven 

Water   wells,    Test   wells,    Seepage,     Aqui 

Storage,  Percolation. 

Identifiers:    Finite    differences,    Delayed   J 

Minicomputers. 

A  numerical  model  was  presented  which  desc 
the  flow  towards  an  abstraction  well  in  an  ur 
fined  aquifer.  At  each  radius,  the  conditions » 
the  aquifer  are  described  in  terms  of  only 
drawdowns,  the  free  surface,  and  the  avi 
drawdown.  This  model  allowed  the  effects  oi 
tical  components  of  flow,  variable  satu 
depth,  water  contained  within  the  well,  «., 
yield,  and  other  factors  to  be  included  in  as 
solution.  Results  from  the  numerical  mode 
compared   with   alternative   analytical  soim 


y,  the  technique  was  used  to  interpret  two 
ing  tests  in  unconfined  qauifers.  (Visocky- 

15805 


tOGEOLOGICAL    INVESTIGATIONS    IN 
i»AMPA  OF  ARGENTINA, 

fsanstalt    fuer    Bodenforschung,    Hanover 

;  Germany). 

imary  bibliographic  entry  see  Field  4B. 
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, ALBERTA, 

rch  Council  of  Alberta,  Edmonton, 
unary  bibliographic  entry  see  Field  4B. 
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,  ALBERTA, 

ch  Council  of  Alberta,  Edmonton, 
mary  bibliographic  entry  see  Field  4B. 


OGEOLOGY      OF      THE      EDMONTON 
(NORTHEAST  SEGMENT),  ALBERTA 

ch  Council  of  Alberta,  Edmonton, 
mary  bibliographic  entry  see  Field  4B. 
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ALBERTA, 

:h  Council  of  Alberta,  Edmonton, 
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LOROFLUOROMETHANE  IN  GROUND 
'  "  A  POSSIBLE  INDICATOR  OF 
ID-WATER  AGE, 

Univ.,   Lafayette,   Ind.   Water  Resource 
n  (.enter, 
lyes. 

le  from  the  National  Technical  Informa- 
nce,  Springfield,  VA  22161  as  PB-265  170 
des:  A03  in  paper  copy,  A01  in  microfiche! 
f  e£»?„N°-  90'  January  1977.  25  p,  4  fig 

ref.OWRTA-047-IND(l).  ^HI,S, 

ors.  "Groundwater  recharge,  Ground- 
Intium  "Indicators,  "Aging(Physical), 
sey,  Arkansas,  Texas,  Gas  chromatog- 
.nalytical  techniques,  Tracers,  Air  pollu- 
-ts,  Pollutant  identification. 
r*:  "Groundwater  aee 

ofluoromethane,         Freon,        Wharton 
.^Edwards  aquifer(Tex),  Hot  Springs  Na- 


measurements  were  made  in  the  field  with  a  porta- 

blfilt^rtt^r^  eSPCCially  deS*"ed  ™* 
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THE   SIMULATION   OF   WHOLE   CORF   pfb 
MEAMETER  FLOW  GEOMETRY 

Louisiana  State   Univ.,   Baton   Rouge.   Dept    of 
Petroleum  Engineering  P 

L.  O.  Chemin. 

t^n^  ^T  thLNati°nal  Technical  Informa- 
Uon  Service,  Springfield,  VA  22161  as  PB-265  223 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche 
OWRT  A  m\  f  XSt  l^74'  7'  P-  25  "*•  »6  ref. 
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?pSS  Fr,eshwater.  Mathematical  models, 
Permeability  Porous  media,  Flow,  "Anisotropy 
Well  testing,  Aqwfer  properties,  Saline  aquifers 
Waste  disposal,  Artificial  recharge,  "Simulation 
analysis,  Model  studies,  Finite  element  3y«?s 
Flow  systems,  Wells  y     ' 

Identifiers:    "Flow  geometry,   "Whole  core  per- 

srammeu„e^onderlement  m°delS'  *»"*  ^^ 

Numerous  studies  of  fluid  flow  in  porous  media 
have  shown  that  sedimentary  formations  do  not  al* 
ways  conduct  fluids  equally  well  in  all  directionsTn 
the    plane    of    bedding.    This    characteristic    of 
preferential  d.recUons  of  flow  is  referred  to  as 
anisotropic  or  directional  permeability.  Various 
aboratory  techniques  have  been  developed  to  ob- 
tain anisotropic  permeability  data  from  core  sam- 
ples   One  of  the  more  sophisticated  techniques 
employs  an  apparatus  known  as  a  whole  core  per- 
meameter.  At  the  present  time,  however  this  per- 
meameter  is  primarily  used  to  analyze  isotropic 
tT/5^     SC  permeability  ^  not  direction  sensi- 
ng ™e  "ecessary  analytical  description  of  the 
flow  field  w.thm  the  permeameter  has  yet  to  be 
developed  for  the  case  of  an  anisotropic  core 
Results  are  reported  of  various  attempts  to  simu- 
late this  complex  flow  geometry  by  means  of  two 
different  types  of  mathematical  models-a  finite 

modeT'  m°del  and  a"  'mage  WCU  and  streamline 
W77-05933 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

intensity  of  transport  processes  through  the 
aquifer.  It  was  found  that  mechanical  dispersion 
due  to  convection  motions  reduces  the  intensity  of 
transport  processes.  (Sims  -  ISWS)         menslly  OI 


™V™7,IG£%2NS  °F  THE  WATER  BUDGET 
IN  SOIL  WITH  VEGETATION  AND  IN  BARE 
SOIL  WITH  DD7FERENT  GROUND  WATFR 
LEVELS,  (IN  GERMAN),  WATER 

Techmsche  Universitaet,  Hanover  (West  Ger 
many).  Institut  fuer  Meteorologie  und  Kli- 
matologie. 

^"P™"3^  bibliographic  entry  see  Field  2G. 


fHioromethane,  an  entirely  man  made 
has  become  a  detectable  component  of 
phere.  Because  of  its  unique  atmospher- 
,  the  presence  of  CC13F  in  ground  water 
ally  significant  in  terms  of  ground-water 
ige  relationship  stems  from  the  fact  that 
ion  exposed  to  CC13F  in  the  at- 
.  will  pick  up  an  amount  that  is  propor- 
he  atmospheric  CC 13F  concentration.  If 
of  this  water  infiltrates  into  the  subsur- 
ecome  ground  water,  it  can  be  dif- 
r  ,^,.0lder,  ground  water  (that  infiJ- 
nl  .k  eubu,ld*uP  of  CC13F  jn  the  at- 
>  on  the  basis  of  its  CC13F  content.  In 
evaluate  the   temporal   significance   of 

ucted  inWf>!er'  preliminary  investigations 
ucted  in  three  areas  where  the  hydrolo- 

"h  J1  rSt°°d  and  where  tritium  mea- 
nad  been  made  in  the  past.  They  were- 
?ltnnTD0f,  southern  New  Jersey,  Hot 

warn  ParVn  H,°l  Sprin*s'  Arkansas, 
iwards  aquifer  of  south  central  Texas. 

aandnLTaS  ob?eTVed  between  the 
a  and  the  known  hydrology.  All  CC13F 


Iqu?FERL  CONVECTION  IN  A  CAVERNOUS 

Florida   Univ.,   Gainesville.   Dept.   of  Civil   En- 
gineering. 
H.  Rubin. 

Water  Resources  Research,  Vol.  13    No    1    p  34 
40,  February  1977.  4  fig,  1 1  ref,  1  append. '    ' 

Descriptors:  "Thermal  water,  "Aquifers, 
Uroundwater  movement,  "Model  studies,  Mathe- 
matical models,  Convections,  Fluid  mechanics 
Huid  friction,  Permeability,  Groundwater,  Tem- 
perature, Water  temperature,  Heat  transfer,  Cur- 
rents(Water),  Stability,  Equations,  Porous  media 
Hydrology. 
Identifiers:  "Cavernous  aquifers. 

Geothermal  activity  may  lead  to  convection  cur- 
rents in  saturated  permeable  layers  within  the 
earth.  Instability  criteria  for  such  a  flow  field  in 
which  the  fluid  flows  initially  at  moderate 
Reynolds  numbers  is  discussed.  Supercritical  con- 
ditions were  analyzed  by  expanding  the  finite  am- 
plitude perturbations  through  truncated  eigenfunc- 
tions.  This  approach  yielded  expressions  for  the 


DEVIATIONS   FROM  THE  THEIS   SOLUTION 

«nAJ?yl^K,S^UNDERGOINGTHREEI>IMEN. 
SIONAL  CONSOLIDATION 

Centro  di  Ricerca  IBM  di  Venezia  (Italy) 

G.  Gambolati. 

Water  Resources  Research,  Vol.  13,  No.  1,  p  62- 

68,  February  1977.  7  fig,  17  ref. 

?^SC^Pt°rS:    ,       *Cons°Wation,  "Aquifers, 

Mathematical  models,  "Theoretical  analysis 
rhesis  equation,  Finite  element  analysis,  Equa- 
tions, Drawdown,  Permeability,  Aquifer  testing, 
Storage  coefficient,  Depth,  Compaction,  Defor- 
mation, Stress,  Potentiometric  level,  Elastic 
deformation.  l 

Identifiers:  "Dilatation,  "Three-dimensional  anal- 
L1!'  Ha!Lspace'  ,Te"sion  center,  Strain  nucleus, 
Integrodifferential  equations,  Parameters. 

Previously,  a  new  mathematical  model  based  on 
the    tension  center'  or  'strain  nucleus'  concept 
was  proposed  for  the  response  characterizing  flow 
in   a   confined   aquifer   undergoing   three-dimen- 
sional consolidation.  The  new  approach  differs 
from    Biot  s   approach   in    that    it   leads    to    the 
development  of  a  unique  integrodifferential  equa- 
tion for  the  pressure  head  decline  occuring  within 
the    porous    system.    The    consideration    of   the 
horizontal  strain  components  results  in  a  concep- 
tually simple  modification  of  the  classical  diffu- 
sion equation  to  which  a  further  integrodifferential 
term  accounting  for  the  three-dimensional  effect  is 
added.  In  the  present  paper,  the  new  equation  of 
flow  was  solved  in  a  pumped  artesian  aquifer  en- 
closed in  a  half  space  by  an  iterative  finite  element 
technique   It  was  shown  that  in  shallow  and  rela- 
tively thick  units  (with  W  approximately  equal  to 

h     ,kW  TuWJS  the  ratio  between  the  average 
depth  and  the  thickness  of  the  aquifer),  downward 
vertical  components  of  flow  develop  and  that  the 
average  drawn  deviates  moderately  from  the  Theis 
solution  and  is   no  longer  uniquely  represented 
against  the  dimensionless  time.  The  three-dimen- 
sional effect  produces  an  additional  soil  compres- 
sion which  retards  the  piezometric  decline    At 
large  values  of  time,  the  horizontal  strain  com- 
ponents vanish,  the  diffusion  equation  holds,  and 
the  solution  becomes  parallel  to  the  Theis  provile 
As  a  major  consequence,  the  traditional  aquifer 
tests  can  still  be  applied  to  assess  the  formation 
permeability,  but  they  yield  a  40%  overestimate  of 
the  elastic  storage  coefficient.  In  deeper  units  (W 
greater  than  0.5),   the  importance  of  the  three- 
dimensional  effect  diminishes,  is  already  small 
when  W  equals  1,  and  becomes  negligible  for  W 
greater  than  or  equal  to  2.  In  this  case,  the  diffu- 
sion equation  and  its  solutions  are  sufficiently  ac- 
curate. From  a  practical  standpoint,  the  quantita- 
tive results  given  herein  are  limited  by  the  condi- 
tion that  a  mechanically  homogeneous  and  isotrop- 
ic halt  space  is  required.  (Visocky  -  ISWS) 
W77-05953  ' 


J^UENCE  OF  MATRIX  CONDUCTION 
UPON  HYDROGEOPHYSICAL  RELATION 
SHIPS  IN  ARENACEOUS  AQUIFERS 

National  Physical  Research  Lab.,  Pretoria  (South 

AtncaJ.  Geophysics  Div. 

P.  F.  Worthington. 

Water  Resources  Research,  Vol    13    No    1    n  87 

92,  February  1977.  4  fig,  10  ref.  '  P 

Descriptors:  "Resistivity,  "Sand  aquifers 
"Porosity,  Permeability,  Geophysics,  Sandstones' 
Electrolytes,  Groundwater,  "Aquifers,  Salinity 
Particle  size ,  Clay  minerals. 

Identifiers:  "Matrix  conduction,  "Effective 
porosity  "England,  Permotriassic  sandstone 
aquifer,  Formation  factor,  Resistivity  factor  In- 
tergranular  permeability. 


Field  2— WATER  CYCLE 
Group  2F— Groundwater 


The  relationship  of  formation  resistivity  factor  to 
effective  porosity  or  intergranular  permeability  in 
water-saturated  sands  was  shown  to  be  best 
defined  where  the  solid  constituents  do  not  con- 
tribute significantly  to  the  conduction  of  applied 
current  or  where  corrections  for  this  contribution 
have  been  applied  to  the  measured  formation  re- 
sistivities. It  was  demonstrated  that,  in  the  particu- 
lar case  of  an  argillaceous  sand  sorted  according  to 
its  matrix  conduction  properties,  useful  relation- 
ships between  formation  resistivity  factor  and  in- 
tergranular permeability  can  be  established 
without  any  process  of  correction,  provided  that 
porosity  and  electrolyte  salinity  do  not  vary  mar- 
kedly within  for  formation.  This  finding  was  used 
to  resolve  the  paradox  that  formation  resistivity 
factor  has  been  reported  to  increase  with  inter- 
granular permeability  in  certain  sands  and  to 
decrease  with  increasing  values  of  this  same 
hydrological  parameter  in  others.  (Visocky  - 
ISWS) 
W77-05954 


SALT  WATER  PUMPING  CONTROLS  SEA 
WATER  INTRUSION, 

Ground    Water    Consultants    Group,    Edmonton 

(Alberta). 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05972 

WATER  QUALITY  AS  RELATED  TO  LINEARS, 
ROCK  CHEMISTRY,  AND  RAIN  WATER 
CHEMISTRY  IN  A  RURAL  CARBONATE  TER- 
RAIN, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-05998 


UNIQUENESS  OF  A  MODEL  OF  STEADY- 
STATE  GROUNDWATER  FLOW, 

Nevada  Univ.,  Reno.  Desert  Research  Inst.;  and 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

R.  L.  Cooley,  and  P.  J.  Sinclair. 

Journal  of  Hydrology,  Vol.  31,  No.  3/4,  p  245-269, 

December  1976.  6  fig,  8  tab,  24  ref.  OWRT  A-054- 

NEV(2). 

Descriptors:  *Nevada,  'Finite  element  analysis, 
♦Mathematical  analysis,  *Hydrogeology, 

•Groundwater  resources,  *Aquifer  charac- 
teristics, Aquifers,  Porous  media,  Steady  flow, 
Transmissivity,  Hydraulic  conductivity,  Ground- 
water movement. 

This  study  investigated  some  of  the  methods  and 
conditions  necessary  to  determine  bounds  on 
values  of  the  hydrogeologic  parameters  which 
characerize  a  model  of  steady-state  groundwater 
flow.  The  basic  tool  selected  was  the  optimization 
approach  to  determining  the  parameters.  Several 
methods  were  investigated  for  possible  use,  and 
modifications  of  the  one  by  Coats,  et  al  and  Yeh 
and  Tauxe  were  selected  for  comparison.  The 
results  of  application  of  the  Coats,  et  al  method  to 
serveral  test  problems  and  a  field  area  indicated 
that  occasional  large  errors  may  occur  even  when 
the  input  data  are  very  good,  and  that  when  the 
data  are  subject  to  various  errors,  the  method  is 
unreliable.  Application  of  a  modified  version  of 
the  Yeh  and  Tauxe  method  to  test  problems  and 
Truckee  Meadows,  Nevada,  yielded  much  better 
results  than  did  the  method  of  Coats,  et  al.  There  is 
no  unique  set  of  parameters  which  produce  a 
distinct  minimum  error  for  the  Truckee  Meadows 
data.  The  apparent  minimum  error  occurs  for 
transmissivity  which  is  constant  throughout  the 
valley.  This  appears  to  conflict  with  the  geological 
and  driller's  log  evidence  that  shows  the  existence 
of  zones  of  differing  average  hkydraulic  conduc- 
tivity (and  presumably  transmissivity).  The  system 
is  not  well  determined  by  the  'optimum'  parame- 
ters, and  other  combinations  of  parameters  yied 
solutions  that  are  almost  as  good.  The  failure  of 
the  water  level  data  to  provide  a  definite  optimum 


solution     which     conforms     to     the    geological 
evidence  may  be  due  at  least  in  part  to  the  methods 
normally   used   to  construct   water  level   maps. 
(Adams-ISWS) 
W77-06001 

DUPUIT-FORCHHEIMER  AND  POTENTIAL 
THEORIES  FOR  RECHARGE  FROM  BASINS, 

California  State  Univ.,  FuUerton.  Dept.  of  Civil 

Engineering. 

R  R  Brock. 

Water  Resources  Research,  Vol.  12,  No.  5,  p  909- 

911,    October    1976.    5    fig,    9    ref.    OWRT    C- 

3112(3687X3). 

Descriptors:  *Dupuit-Forchheimer  theory, 
•Potential  flow,  *Groundwater  recharge,  *Pit 
recharge,  Artificial  recharge,  Water  table,  Equa- 
tions, Groundwater  movement,  Theoretical  analy- 
sis, Water  level  fluctuations,  Water  table  aquifers, 
Groundwater  basins,  Percolation,  Pores,  Mathe- 
matical models. 

Identifiers:  Strip  basins,  Square  basins.  Linear 
models,  Non-linear  models. 

Artificial  groundwater  recharge  from  strip  and 
square  basins  to  an  unconfined  aquifer  was  m- 
vestigaed.  The  classical  Dupuit-Forchheimer  (DF) 
theory  and  the  most  exact  potential  theory  were 
used  to  determine  the  motion  of  the  water  table 
resulting  from  recharge.  For  each  theory,  both  a 
linear  and  a  nonlinear  version  were  considered. 
Finite  difference  schemes  were  employed  to  solve 
the  nonlinear  models.  Analytical  solutions  exist 
for  the  linear  models.  By  comparing  the  results 
from  the  various  theories  and  from  experimental 
results  in  a  sand  model,  the  range  of  validity  of  the 
theories  was  determined.  For  sufficiently  shallow 
flows,  the  DF  theories  gave  results  that  are  good 
approximations  to  the  potential  theories.  For  suffi- 
ciently deep  flows,  the  potential  theories  must  be 
used,  particularly  beneath  the  basin  and  for  small 
times.  The  velocity  field  near  a  strip  basin  was 
determined  from  the  non-linear  potential  theory 
for  both  a  deep  and  a  shallow  flow.  Tabular  results 
were  presented  that  can  be  used  to  determine  the 
rise  of  the  water  table  for  strip  and  square  basins. 
(Visocky-ISWS) 
W77-06004 


density  vector  contributed  by  the  vector  pot 
appears  in  the  law  of  momentum  balance  f 
of  the  law  of  mass  balance.  (Lee  -  ISWSj 
W77-06014 

2G.  Water  In  Soils 


TOWARD  AN  ANALYTICAL  THEORY  OF 
WATER  FLOW  THROUGH  INHOMOGENEOUS 
POROUS  MEDIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

V.  K.  Gupta,  G.  Sposito,  and  R.  N.  Bhattacharya. 
Water  Resources  Research,  Vol.  13,  No.  1,  p  208- 
210,  February  1977.  10  ref.  OWRT  B-046-ARIZ(7). 

Descriptors:  *Porous  media,  Flow,  'Groundwater 
movement,  Fluid  mechanics,  *Darcys  law, 
Analytical  techniques,  Mathematical  studies, 
Equations,  Mathematics,  Analysis. 
Identifiers:  'Inhomogeneous  porous  media, 
•Buckingham-Darcy  law,  'Volumetric  flux  densi- 
ty vector,  Vector  matric  flux  potential. 

Some  rigorous  mathematical  results  for  the 
Buckinham-Darcy  flux  law  for  water  flow  through 
an  isotropic,  nondeformable,  inhomogeneous 
porous  medium  were  presented.  It  was  shown  that 
the  volumetric  flux  density  vector,  aside  from  the 
component  due  to  gravity,  may  always  be  ex- 
pressed in  terms  of  a  scalar  and  a  vector  matric 
flux  potential.  The  vector  matric  flux  potential  will 
vanish  for  a  homogeneous  porous  medium  and  for 
a  one-dimensional  inhomogeneous  porous  medi- 
um. It  follows  from  this  result  that  the  hydraulic 
conductivity  will  be  a  function  only  of  the  water 
potential  in  any  one-dimensional  porous  medium  if 
its  space  derivative  at  constant  water  potential 
vanishes  identically.  In  addition,  it  was  shown  that 
the  vector  matric  flux  potential  is  of  no  physical 
consequence  insofar  as  the  flow  equation  is  con- 
cerned, regardless  of  the  number  of  dimensions  of 
space.  The  specification  of  that  part  of  the  flux 


EFFECTS  OF  ANTECEDENT  SOIL  MOIS 
ON  STORM  HYDROGRAPHS, 

Pennsylvania  State  Univ.,  University  Park,  i 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  2A 

W77-05603 


SOIL  SEALING  METHOD, 

American  CoUoid  Co.,  Skokie,  111.  (Assignee 
For  primary  bibliographic  entry  see  Field  3BI 

W77 -05657 


LEACHING    OF    A     HIGHLY    SALINE-i 

SOIL< 

Agricultural    Univ.,    Wagemngen    (Nether 

Dept.  of  Soils  and  Fertilizers. 

P.  A.  Leffelaar,  and  R.  P.  Sharma. 

Journal  of  Hydrology,  Vol.  32,  No.  3/4,  p  21 

February  1977.  12  fig,  5  tab,  22  ref. 

Descriptors:  'Leaching,  'Saline  soils,  *A 
soils,  Infiltration,  Salts,  Sodium,  AUt 
Salinity,  Desalination,  Irrigation,  Infiltror 
Soils,  Soil  chemistry,  Soil  water  movemei 
site  investigations,  Agriculture,  Soil  science 
Identifiers:  'Desodification. 

Leaching  curves,  both  with  respect  to  desali 
and  desodification  of  a  highly  saline-sodJ 
were  determined  experimentally,  using  \arp 
ring  infiltrometers.  These  curves  were  usi 
knowing  the  amount  of  water  of  a  given  cd 
tion  needed  in  order  to  reduce  the  harmful 
of  salinity  and  sodicity  to  the  lower  de 
values.  Different  theoretical  models  wei 
tested  by  comparing  the  calculated  and  exp« 
tal  desalinization  leaching  curves.  It  was 
that  there  is  a  reasonably  good  agreement  bi 
theoretical  and  experimental  curves  up  toi 
10%  of  the  initial  salinity.  New  empirical  rj 
ships  on  the  lines  of  Reeve's  equation  were 
tempted  to  fit  the  experimental  data.  Fr, 
desodification  leaching  curve,  it  was  coi 
that  in  the  reclamation  of  these  soils  thei. 
need  of  the  application  of  any  amendmt 
gypsum.  The  infiltration  data  were  also  ci 
to  help  calculate  the  amount  of  water  evar, 
during  reclamation  and  to  predict  the  time  c 
mation.  (Sims-ISWS) 
W77-05788 


PEAT    HYDROLOGY    IN    THE    HULA 
ISRAEL:  I.  PROPERTIES  OF  PEAT, 

Agricultural  Research  Organization,  Bet 

(Israel).  Inst,  of  Soil  and  Water. 

S  Dasberg,  and  S.  P.  Neuman. 

Journal  of  Hydrology,  Vol.  32,  No.  3/4,  p  ■ 

February  1977.  1 1  fig,  6  tab,  28  ref. 

Descriptors:  'Peat,  Hydrology,  'Hydrau, 
perries,  'Mechanical  properties,  Laborato 
On-site  investigations,  Bulk  density,  P 
Void  ratio,  Hydraulic  conductivity,  Uns; 
flow,  Compressibility,  Consolidation,  Wat 
'Organic  matter,  'Organic  soils. 
Identifiers:  'IsraeKHula  Basin),  Water reU 

The  results  of  laboratory  and  field  stud 
cerned  with  various  mechanical  and  hydra 
perries  of  peat  in  the  Hula  Basin  were  pr 
Particular  emphasis  was  placed  on  the  c 
ment  of  bulk  density,  porosity  and  vo, 
hydraulic  conductivity,  water  retention  u, 
saturated  conditions,  compressibility,  re 
water  due  to  consolidation,  and  the  conte 
ganic  matter.  It  was  shown  that  the  prop 


eat  in   the   basin   change   drastically   when   it 
ecomes  partially  desaturated.  As  a  result  of  this 
tonge,    one    can    distinguish    between    a    per- 
anently  saturated  layer  below  the  zone  of  water 
ble  fluctuation  having  relatively  uniform  charac- 
nitics  and  an  overlying,  partially  desaturated 
yer,  whose  properties  vary  gradually  with  depth 
M  saturated   layer  is  currently   undergoing  a 
ucess  of  consolidation,  and  therefore,  its  pro- 
rues  may  be  expected  to  change  in  the  future 
w  of  the  conclusions  reached  in  this  work  was 
it  compressibility  is  very  important  and  must 
t  be  neglected  in  dealing  with  fluid  flow  through 
ats.  This  is  true  for  confined  as  well  as  uncon- 
ied  (i.e.,  water  table)  conditions.  (See  also  W77- 
790)  (Visocky-ISWS) 
n-05789 


,Airr.HT.DROLOGY    IN    THE    HULA    BASIN, 
UEL:  II  SUBSURFACE  FLOW  REGIME 

ncultural  Research  Organization,   Bet  Daean 

rael).  Inst,  of  Soil  and  Water. 

t.  Neuman,  and  S.  Dasberg. 

iraal  of  Hydrology,  Vol.  32,  No.  3/4,  p  241-256 

miary  1977. 13  fig,  5  tab,  5  ref.  ' 

•criptors:  •Peat,  Hydrology,  'On-site  investiga- 
|».  Subsurface  flow,  Groundwater  movement 
water  movement,  Piezometers,  Observation 
Is,  Potentiometric  level,  Water  level  Water 
e,  Depth,  Stable  isotopes,  Radioisotopes 
ler  sampling,  Chemical  analysis,  Topography 
SeWa^ingydraU,iC  8radient'  Grou»d-tey; 
itifiers:  'IsraeKHuIa  Basin). 

subsurface  flow  regime  in  the  drained  portion 
ie  Hula  Basin  was  investigated  on  a  local  and 
wal  scale^  The  results  are  based  on  data  ob- 
*  largely  from  a  three-dimensional  network  of 
ometers  and  observation  wells  covering  the 
e  drained  area  and  another  three-dimensional 
Th.T,enng,  \  rePresentative  experimental 
rne  data  include  measurements  of  piezome- 
levels  under  various  conditions,  analyses  of 
e  and  radioactive  environmental  isotopes  in 

ITJ  .  "I  Va"OUS  depths-  and  chemical 
'ses  of  water.  It  was  shown  that  the  position 

water  table  is  controlled  by  the  local  topog- 
l  The  groundwater  at  depths  exceeding  2  m 

the  surface  is  subject  to  a  mild  regional 
whc  grad.ent  from  north  to  south  and  a  much 

pronounced  vertical  gradient  upward.  The 
"ing  groundwater  is  probably  derived  from 
™?lrer  C  surround«ng  mountains.  When 
^ndwater  reaches  the  water  table,  it  mixes 
waters  originating  at  the  surface,  discharges 
*e  channels  and  ditches  which  cross  the 

a  rZ\'  ADd  'S, Curried  downstream  into  the 
Kiver.  One  of  the  important  conclusions  of 

■acS  ™'  T"  on>inatin8  at  the  surface 
actually  no  change  of  reaching  a  depth  ex- 
«  .2-3  m.  See  also  W77-05989)  (Visocky- 
15790 


Sh,f~rf  --=: 

Drt       w',  '  9ays'  Loams'  Silts-  s°«  Pro- 

perties, Soil  science,  Agriculture. 

weith'onnf138  d«veloPed  to  a  high  degree,  and  a 
wealth  of  information  is  available  concerning  the 
many  aspects  of  soil  types,  such  as  their Themical 
makeup,  ongin  and  change,  and  of  course  thS 

ture  Th/h''  CHharacteristi«  'hat  relate  to  agricul- 
^re.  The  handhng,  moving,  and  controlling  of  soil 
moisture  are  well  understood  by  the  agricultural 
community,       d  severa,  methoVs  4^ncu;«™l 

the  success  of  these  activities  are  currently  in  use 

IroJeTf^  M°iStUre  E"Periment  has  been  in 
progress  for  several  months,  and  a  significant 
number  of  measurements  have  been  accompushed 
for  a  variety  of  field  conditions.  Although  the 

sS  f,dCa  °i  What  the  exPeriment  is  about  is 
straightforward,  a  brief  tutorial  on  soil  moisture 
fn  hifP  e^°  agriculture,  is  in  order.  Intonation 
in  this  report  was  taken  from  books  and  papers 
considered  freshman  college-level  material  FAfan 
attempt  to  present  briefly  the  basic  concept  of  soS 
moisture  and  to  acquaint  the  reader  with  a  mminTal 

(WlSS,?  °f  h°W  WatCr  in—  "S  S 
W77-05815 


NCCaE11SJRY   °F   A    STREAM   FOL- 
^WYOM?NGRM'     ABSAROKA     MOUN- 

ingUniv    Laramie.  Dept.  of  Geology. 
S8007      hographic  entry  see  Field  2K. 


rfOISTURE:  SOME  FUNDAMENTALS, 

■ed  Electronics  Co.,  Inc.,  Houston,  Tex. 

a«  Systems  Div 

■Mead. 

ieice%mn  th%National  Technical  Informa- 
^s  An,  8fleld'  VA  22161  as  N76-10613, 
!,,  •  A02  m  PaPer  copy,  A01  in  microfiche 
bar  1g7e<m,0Q^andUm•     (NASA-CR-144525), 


ISNGP  WA^BTE^!QUES   FOR  OETERMFN- 

|toraWgAeTpErRopTrZ^fNsGoilAsND   WATER 

ES*g&  HonoIulu-  Water' R~ 

L.  R.  Ahuja,  and  R.  E.  Green 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-265  171 
?"Cu  c.od«=  A03  m  paper  copy,  A01  in  microfiche' 
Technical  Memorandum  Report  No.  51,  October 

Hia).3,4-?4-0u0^0,22tab-  2°  "^  °WRT  A-°60- 

?inSfCuPt,°rS:       m  *Hydrau"c  conductivity 

Infiltration  -Drainage,  *Watershed(Basinsi 
Hydrology,  Hawau,  Tensiometers,  Soil  water 
Moisture  content,  Soil  water  movement,  Water 
storage,  Methodology 

Identifiers:  Tantalus  silty  clay  loam,  Inceptisols 
Richards  equation. 

Four  simplified  methods  of  simultaneously  deter- 
mining both  hydraulic  conductivity  and  water 
characteristic  functions  of  a  soil  from  field  ten- 
sometric data  for  drainage  were  investigated 
These  soil-water  properties  were  assumed  to  be 
described  by  certain  simple  power  or  logarithmic 
functional  forms.  Two  of  the  function  parameters 
Zt,  i  near-saturated  values  of  soil-water  con- 
tent and  hydraulic  conductivity,  which  were  as- 
sumed to  be  known  (from  measurements  during  in- 
filtration preceding  the  drainage).  The  other  two 
unknown  parameters  were  determined  either  bv 
the  least-squares  optimization  over  the  complete 
range  of  data,  or  by  the  algebraic  manipulation  of 
aata  tor  two  consecutive  time  values  The  latter 
option  allowed  for  a  change  in  values  of  the 
parameters  in  a  piecemeal  manner.  In  both  cases 
the  Richards  equation  of  unsaturated  soil-water 
movement  was  either  handled  as  such  in  the  dif- 
ferential form  or  was  integrated  once,  before  func- 
tional substitutions  and  solutions.  A  cubic-spline 
fittmg  was  used  for  finding  derivatives.  The 
schemes  of  computation  were  tested  and 
developed  on  a  set  of  test  data  with  known  input 
parameters,  and  then  applied  to  a  set  of  field  data 
I  he  methods  involving  piecemeal  function  ap- 
proximations showed  good  results, 
w  /  /-Ujo53 

■££££££  SYSTEM  OPERATING  POLICIES 
FOR  MATURE  TEA  IN  MALAWI 

(Nigeria")     f°r      A8riculturaI      Research,      Zaria 

^Primary  bibliographic  entry  see  Field  3F. 


WATER  CYCLE— Field  2 
Water  In  Soils— Group  2G 

?aS££E     RUNOFF     WASHING     OF     CLAY 
JunT       IN  RIDGES  WITH  HOLES'  (IN  RUS. 

Akademiya  Nauk  Turkmenskoi  SSR.  Nebit-Dag. 
Nebit-Dag  Agroformelioration  Research  Station 
1. 1.  Lalymenko,  and  S.  Berdyev. 
Probl  Osvoeniya  Pustyn'  I,  p  89-91,  1975. 

?R,30.rT:   *S.UrfaCe  ™noff-   *Surface  waters, 

Runoff,  "Leaching,  'Salts,  *Saline  soils,  Clays 
Identifiers:  Planting  conditions,  Ridges,  Takyrs 
Turkmen-SSR,  USSR,  Solonchak. 

StSURdm«p?1^nChaJk"takyrs  in  the  SW  Turkmen 
SSR  (USSR)  showed  that  the  entrance  of  surface 
runoff  water  (total  volume  9000-30,000  M3/ha) 
into  deep  ridges  cut  25  M  apart  resulted  in  inten- 
sive teaching  of  wacer-soluble  salts.  In  ridges  with 
Planting  holes  this  leaching  reached  depths  of  1 10- 
IM  cm  and  in  ndges  without  holes,  80-90  cm  Soils 
were  leached  in  a  strip  200-250  cm  wide.  The  use 
of  this  method  to  create  favorable  conditions  for 
higher  plants  is  mentioned.-Copyright  1976 
Biological  Abstracts,  Inc  ' 

W77-05938 

INVESTIGATIONS  OF  THE  WATER  BUDGET 
IN  SOIL  WITH  VEGETATION  AND  IN  BARF 
SOIL  WITH  DIFFERENT  GROUND  WATER 
LEVELS,  (IN  GERMAN),  WATER 

Technische    Universitaet,    Hanover   (West   Ger- 
many).    Institut     fuer     Meteorologie     und     Kli- 
matologie. 
R.  Kaviani. 

Arch  Meterol  Geophys  Bioklimatol  Ser  B  Klimatol 
329Wf97mete°r01    Strahlun8srorsch   23(4),    p   319- 

Descriptors:  'Hydrologic  budget,  'Vegetation  ef- 
fects,     Groundwater    movement,     'Soil    water 
movement,  'Soil  moisture,  'Evapotranspiration 
Capillary  conductivity,  Capillary  water,  Ground- 
water availability ,  Lysimeters,  Seepage 
Identifiers:  West  Germany. 

Water  seepage,  capillary  life,  soil  humidity  and 
evaporation  were  studied  in  2  different  vegetation 
periods  in  a  complex  lysimeter  investigation  The 
mdiyidua  factors  vary  greatly  according  to 
whether  the  soil  ,s  with  or  without  vegetation 
They  are  clearly  in  accordance  with  the  ground- 
water level.  The  evaporation  from  soil  with 
vegetation  exceeds  with  summer  precipitation  thus 
consuming  the  groundwater  reserves  This  ex- 
haustion of  groundwater  is  more  significant  in 
lysimeters  with  a  low  groundwater  level  than  those 
with  a  high  groundwater  level.  In  both  vegetation 
periods  more  than  50%  of  the  evaporation  was 
from  the  constant  water  level  at  50  cm-  evapora- 
Uon  at  1 50  cm  was  only  1 .8-2.9%.~Copyright  1976 
Biological  Abstracts,  Inc  ' 

W77-05939 


I.^o«2F   SULFURIC   ACID   ON   SODIUM- 
HAZARD  OF  IRRIGATION  WATER        "U,lJM 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

G.  S.  Gumaa,  R.  J.  Prather,  and  S.  Miyamoto 

tabni3^f  SOa'  VO'   44'  P'  715"721'  1976-  '  fig.  5 

Descriptors:  'Irrigation  water,  'Organic  acids, 
Water  treatment,  'Sodium,  Alkaline  water  Bicar- 
bonates  Hydraulic  conductivity,  Irrigation  water 
Forecasting,  'Calcaneous  soils  ' 

Identifiers:  'Sulfuric  acid,  'Sodium-hazard   Sodi- 

pTrcS^P)3"0'^^'  EXCha^eable  -*- 

The  conventional  method  of  predicting  sodium  ad- 
sorption ratio  (SAR)  with  adjustment  using^the 
pHc  index  of  Langelier  overestimates  the  effect  of 
HC03-,  while  an  equation  based  on  carbonate 
equilibria  provides  a  reasonable  prediction  of  SAR 
in  waters  containing  HC03-  and  H2S04.  The 
SAK,  exchangeable  sodium  percentage  (ESP)  and 


Field  2-WATER  CYCLE 
Group  2G— Water  In  Soil* 

saturated  hydraulic  conductivity  were  measured 
under  laboratory  conditions  in  one  neutral  and 
four  calcareous  soils  using  simulated  alkaline  lr- 
rieation  waters  with  salt  concentrations  ranging 
from  7  to  39  meq/1  and  SAR  from  3.8  to  8.4.  Sul- 
furic acid  was  applied  to  the  waters  at  rates  from 
2  1  to  4  7  meq/1  to  prevent  Ca  precipitation  under 
an  open  system.  Irrigation  waters  remained  above 
neutral  at  these  acid  rates.  SAR,  ESP  and  pH 
values  were  reduced  in  all  cases,  and  hydraulic 
conductivity  of  some  soils  increased  when  the 
SAR  of  original  irrigation  waters  was  greater  than 
7.  Application  of  acid  into  alkaline  irrigation 
waters  at  such  rates  may  prevent  bicarbonate-in- 
duced sodium  hazard  on  water  infiltration.  If  soils 
are  already  affected  by  sodium,  acid  is  generally 
appUed  directly  on  soil  surfaces.  (Jahns-Arizona) 
W77-05942 


CHEMICAL  ACTIVATION  OF  GROUND- 
WATERS OF  THE  INGUL-VISUN'  INTER- 
FLUVE  WITHIN  THE  YAVKINSK  IRRIGATION 
SYSTEM,  (IN  RUSSIAN), 

Moscow    State    Univ.    (USSR).    Dept.    of    Soil 

Science. 

V  S  Rodionov,andN.P.  Matekina. 

Biol  Nauki  (Mosc)  18(8),  p  107-1 1 1 ,  1975. 

Descriptors:  'Groundwater,  'Interfluves, 

♦Irrigation     systems,     'Mineral     water,     Hard- 

ness(Water),  Zone  of  aeration,  Hydrologic  budget, 

Cycles. 

Identifiers:  Ingul  River,  Ukrainian-SSR,  USSR, 

Visun  River,  Yavkinsk. 

The  planned  Yavkinsk  irrigation  system  is  located 
in  the  southern  part  of  the  Ukrainia  SSR  (USSR) 
between  the  Ingul  and  Visun'  rivers.  The  ground- 
waters of  the  Ingul-Visun'  interfluve  occur 
sporadically.  There  is  a  cyclic  pattern  in  the  in- 
crease of  groundwater  minerilization  of  the  aera- 
tion zone  in  the  fall  which  is  due  to  the  natural 
hydrologic  regime.  These  characteristics  should  be 
taken  into  account  when  developing  measures  to 
improve  soil  conditions  on  the  irrigation  system- 
Copyright  1976,  Biological  Abstracts,  Inc. 
W77-05952 


Porous  media,  Soils,  Seepage,  Pesticide  kinetics. 
Transfer,  Movement,  Nutrients,  Pesticides,  Soil 
science.  „_. 

Identifiers:  'Solute  transport,  "Kinetic  adsorption 

models. 

A  given  chemical  may  react  at  different  rates  with 
various  soil  constituents,  and  the  chemical  may  be 
involved  in  several  kinds  of  reactions.  A  combina- 
tion of  equilibrium  and  kinetic  adsorption  models 
was  hypothesized  to  describe  the  nature  of  the 
overall  reaction.  An  analytical  solution  to  the  one- 
dimensional  convective-dispersive  transport  equa- 
tion with  a  combination  linear  Freundlich  isotherm 
and  first-order  reversible  kinetic  adsorption  model 
was  developed.  The  individual  and  combined  ef- 
fects of  the  model  parameters  on  the  breakthrough 
curves  and  retention  profiles  were  examined.  The 
combination  equilibrium-kinetic  model  was  shown 
to  be  applicable  to  pesticide,  nutrient,  and  metal 
transport  in  soils.  (Humphreys-ISWS) 
W77-05961 


SOILS    OF   THE    TEDZEN-HURGHAB    INTER- 
FLUVIAL  AREA,  (IN  RUSSIAN), 

Desert  Inst.,  Ashkhabad  (USSR). 

I.  S.  Rabochev,  K.  Redzhepbaev,  and  P.  Esenov. 

Probl  Osvoeniya  Pustyn'  1,  p  21-28,  1975. 

Descriptors:  'Soils,  *Hydrosoils(Soils),  'Soil  for- 
mation, *  Saline  soils,  'Groundwater,  Nutrients, 
Fertility,  Rotations,  Cotton,  Alfalfa,  Leaching. 
Identifiers:    Murghab,    Tedzhen,    Turkmen-SSR, 
USSR,  Tedzen-Hurghab. 

Semihydromorphic  and  hydromorphic  soils  are 
common  in  the  area  under  investigation  (Turkmen 
SSR,  USSR).  Soil-forming  processes  are  weakly 
developed.  The  soils  are  saline  and  low  in 
nutrients.  The  groundwater  is  highly  saline.  They 
reach  1.2-3.0  (5.0)  m.  in  depth.  To  improve  soil  fer- 
tility cotton-alfalfa  crop  rotation  and  leachings  are 
recommended.-Copyright  1976,  Biological  Ab- 
stracts, Inc. 
W77-05960 

CONVECTIVE-DISPERSIVE  SOLUTE  TRANS- 
PORT WITH  A  COMBINED  EQUILIBRIUM 
AND  KINETIC  ADSORPTION  MODEL, 

Department  of  Agriculture,  Edmonton  (Alberta). 

Soil  Research  Inst. 

D.  R.  Cameron,  and  A.  Klute. 

Water  Resources  Research,  Vol.  13,  No.  1,  p  183- 

188,  February  1977.  6  fig,  1  tab,  20  ref.  USBR  14- 

06-D-7052. 

Descriptors:  *Soil  water  movement, 

•Mathematical  models,  'Adsorption,  'Solutes, 
Equations,  Analytical  techniques,  Theoretical 
analysis,  Model  studies,  Dispersion,  Convection, 


SOIL  WATER  REGIMES  NEAR  POROUS  CUP 
WATER  SAMPLERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water,  and 

Engineering. 

A.  W.  Warrick,  and  A.  Amoozegar-Fard. 

Water  Resources  Research,  Vol.  13,  No.  1,  p  203- 

207,  February  1977.  4  fig,  1  tab,  14  ref,  1  append. 

Descriptors:  'Soil  water  movement,  'Unsaturated 
flow,  'Mathematical  studies,  'Soil  science,  Equa- 
tions, Steady  flow,  Hydraulic  conductivity, 
Analytical  techniques,  Analysis,  Soil  water,  Sam- 
pling, Porous  media,  Potential  flow,  Hydraulics, 
Flow  rates,  Mathematical  models. 

Steady  soil  water  regimes  near  a  porous  cup  water 
sampler  were  studied.  Results  are  applicable  when 
one  is  sampling  soil  solutions  in  the  field  or  labora- 
tory, and  they  help  establish  guidelines  with 
respect  to  the  sampling  volume  and  region  of  in- 
fluence. The  unsaturated  hydraulic  conductivity  is 
taken  as  K  =  (K  sub  o)  exp  (alpha  x  h),  where  K 
sub  o  and  alpha  are  constants.  The  flow  net  was 
examined  for  both  point  and  horizontal  line  sinks 
for  an  infinite  medium  around  the  cup.  Analytical 
solutions  for  the  potential  and  the  stream  func- 
tions were  given  for  the  point  sink.  The  maximum 
radial  distance  for  which  flow  can  be  intercepted  is 
the  square  root  of  (q/pi  x  K  sub  o)  exp  (-alpha  x  h 
sub  I),  where  h  sub  1  is  the  pressure  head  at  large 
distances  and  q  the  extraction  rate.  An  alternative 
form  was  found  by  expressing  q  in  terms  of  the 
cup  radius  and  tension.  For  the  line  sink,  an 
analytical  solution  was  given  for  the  potential,  but 
the  stream  function  required  a  numerical  integra- 
tion. The  maximum  distance  of  influence  is  (q/2  K 
sub  o)  exp  (-a  x  h  sub  1),  where  q  is  the  flow  rate 
per  unit  length.  For  both  point  and  line  sinks,  q  in- 
creases with  h  sub  1.  Also,  q  at  first  increases  with 
the  suction  in  the  cup  (-h  sub  o),  but  it  approaches 
a  constant  value.  (Humphreys-ISWS) 
W77-05964 


bation  solution  is  identical  to  the  iterative  r^ 
when  Cister's  correction  is  used  It  wa» 
shown  that  a  result  obtained  by  opumiza 
which  is  numerically  indistin  guishable  from  e 
the  perturbation  or  iterative  result,  ha*,  a  n 
simpler  analytical  form.  (Sims-ISWS; 
W77-05969 

A  WATER  MANAGEMENT  MODEL  FOR  ti 
WATER  TABLE  SOILS, 

North   Carolina   State   Univ.,   Raleigh    Dep 
Biological  and  Agricultural  Engineering. 
R.  W.  Skaggs. 

Presented  at  the  1975  Winter  Meeting  of  the  A 
ican  Society  of  Agricultural  Engineers,  Dece, 
15-18,  1975.  Chicago,  Illinois.  27  p,  9  fig,  1  ta 
ref.  OWRT  A-060-NC(6). 

Descriptors:        'Water       managementfApp 
•Computer  models,  'Model  studies,  Soil  » 
•Water  table. 
Identifiers:  'High  water  table  soils. 

A  water  management  computer  model  is 
developed  to  simulate  the  soil  water  regim 
high  water  table  soils.  The  model  is  based 
water  balance  in  the  soil  profile.  Approx 
methods  are  used  to  evaluate  infiltration,  su 
face  drainage,  ET,  subirrigation,  and  the  soil 
distribution  within  the  profile.  Inputs  to  the  r 
are  soil  properties,  parameters  of  the  surfac 
subsurface  drainage  systems,  and  meteorol" 
data.  The  model  provides  the  capability  of  pr 
ing  the  response  of  the  water  table  and  th 
water  regime  above  the  water  table  to  rainfal 
given  degrees  of  surface  and  subsurface  drai 
and  the  use  of  water  table  control  or  subirrii 
practices.  When  finally  tested  and  complete 
model  can  be  employed  to  evaluate  alten 
water  management  systems  and  opera 
procedures  by  simulating  their  performance 
several  years  of  record.  Results  of  a  field  e 
ment  to  test  the  validity  of  the  mode 
presented.  Examples  of  the  use  of  the  mod 
water  management  system  design  and  evali 
are  given.  (Skogerboe-Colo  St) 
W77-05983 


ON  SOLVING  THE  NONLINEAR  DIFFUSION 
EQUATION:  A  COMPARISON  OF  PERTURBA- 
TION, ITERATIVE,  AND  OPTIMAL 
TECHNIQUES  FOR  AN  ARBITRARY  DIF- 
FUSIVITY, 

Connecticut  Agricultural  Experiment  Station, 
New  Haven. 

J.-Y.  Parlange,  and  D.  K.  Babu. 
Water  Resources  Research,  Vol.  13,  No.  1,  p  213- 
214,  February  1977.  9  ref. 

Descriptors:  'Soil  water  movement,  'Filtration, 
•Diffusion,     Mathematical     models,     Equations, 
Mathematics,  Analytical  techniques,  Soil  water. 
Optimization,  *Diffusivity. 
Identifiers:  'Iterative  techniques,  'Perturbation. 

A  recent  solution  determined  by  Babu  for  an  ar- 
bitrary soil-water  diffusivity  was  compared  with 
two  earlier  solutions.  It  was  shown  that  the  pertur- 


RAINFALL  INFILTRATION  CHA 

TERISTICS  FOR  A  SEMI-ARID  WATER 

son.,  ,  _  .__. 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrolog 

Water  Resources. 

J.  G.  Morse. 

Master  of  Science  Thesis,  1976.  77  p,  14  fig, 

41  ref.  OWRT  B-040-ARIZ(2). 

Descriptors:  'Rainfall,  'Rainfall-runoff  re 
ships,  'Watershed  management,  'Rainfall  s 
tors,  'Soil  water  movement,  'Infilt 
Sem'iarid  climates,  Watersheds(Basins). 
types,  Mathemati  al  models.  Hydraulic  c> 
tivity.  Saturation,  Precipitation(Atmosp 
Simulated  rainfall,  Artificial  precipitation, 
resources  development.  Runoff,  Streai 
Flood  control. 

Crucial  to  long  term  water  resource  planni 
eluding  flood  control,  is  a  reUable  estimate 
noff  and  infiltration  rates  for  the  watershed 
consideration.  Rainfall  infiltration  charact. 
of  a  semi-arid  watershed  soil  near  1 
Arizona  were  studied.  Laboratory  infiltrauc 
were  conducted  on  reconstructed  soil  I 
similar  to  those  on  the  watershed  and  a  maU 
cal  model  of  infiltration  used  to  simulate  tr 
tration  process.  Results  from  infiltration  tes 
ducted  on  site  at  the  watershed  during  a  pi 
research  study  were  also  simulated.  A  r 
rotating  disk  rainfall  simulator  was  utilized, 
tives  of  the  study  were  to  develop  and  e 
techniques  for  examining  in  detail  factoi 
trolling  infiltration  of  water  into  a  sod.  U* 
measured  saturated  hydraulic  conductivity 
of  the  laboratory  and  field  soils,  and  the 
rated  soil  properties  as  measured  for  tne  n< 


10 


le  mathematical  model  of  infiltration  simulated 
le  infiltration  rates  of  bare  soil  plots.  Direct  mea- 
irement  of  surface  crusting  effects  in  the  labora- 
ry  using  the  dual-source  gamma  ray  attenuation 
chmque  was  attempted  but  was  determined  to  be 
workable  due  to  resolution  and  boundry  effect 
oblems.  (Jamail-Arizona) 
77-05988 

ME-DEPENDENT    LINEARIZED    INFILTRA- 
ON:  in.  STRIP  AND  DISC  SOURCES 

lzona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 
igineenng. 

r  primary  bibliographic  entry  see  Field  3F 
77-06011  cm  Jr. 

WARD    AN     ANALYTICAL    THEORY    OF 

RT0EUSFMEDIATHROUGHINHOMOGENEO"« 

zona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

ter  Resources. 

•primary  bibliographic  entry  see  Field  2F. 

7-06014 


PERIMENTAL    AND    SIMULATED    TRANS 
JT  OF  PHOSPHORUS   THROUGH  SANDY 

ida  Univ.,  Gainesville.  Dept.  of  Soil  Science 
primary  bibliographic  entry  see  Field  5B. 


nitrification  and  N  mineralization  in  laboratory  as 
compared  to  field  applications  were  considered  to 
be  the  result  of  lower  rates  of  application  as 
sociated  with  more  rapid  rates  of  degradation 
under  field  conditions  as  contrasted  with  the  high 

t^^srgeirsiosrnder  ,aboratory  condi- 

W77-06093 


WATER  CYCLE— Field  2 
Lakes— Group  2H 

GROWTH  OF  THE  WHITE  CRAPPIF  ON  a 
RESERVOIR  RECEIVING  A  THERMA^ 
DISCHARGE:  THOMAS  HILL,  m\sS  ™RRMAL 

Missouri  Univ.-Columbia.  School  of  Forestry 
Fisheries  and  Wildlife.  y' 

^^  bibliographic  entry  see  Field  5C. 

w /7-05732 


THRAOLl,rEHP0^T„0N  FERTILIZER  MOVEMENT 
FALl!  RESULTING    FROM    RAIN- 

Florida    Univ.,    Gainesville.    Inst,   of   Food   and 
Agricultural  Sciences. 

WItSwK    bibli°8raphic  entT  see  F«W  5B. 


2H.  Lakes 


THE  EFFECTS  OF  HEATED  WATER 
DISCHARGE  ON  ZOOPLANKTON  IN  A  4  ™ 
ACRE  MISSOURI  RESERVOIR  A  4'5°° 

Missouri    Univ.-Columbia.    School   of   Forestry 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 

W  77-05604 


ECT  OF  THE  SOIL  WATER  REGIME  ON 

RlRsJaXnC)HANGE  °F  THE  peach  TREE 

I.  Man'kovskaya. 

ttad  Nauk  Mold  SSR  SER  Biol  Khim  Nauk  5, 

jriptors:    'Trees,    'Soil-water-plant    relation- 

Soil     moisture,      *Moisture      content 

nspiration   Soil  water,  Water  balance,  Irriga- 

*ater,  Productivity,  Water  utilization,  Reten- 

ifiers:  'Peach  trees,  Soil  suction,  USSR. 

iataneHlW^er  fn  thE  leaVeS'  shoots  and  r°ots 
acn  depends  on  its  state  in  the  soil.  Changes 
e  soil  water  content  are  accompanied  by  a 
■nbution  of  us  individual  fractions.  After  Ir- 
an he  water-retaining  capacity  of  the  soil  and 
iction  force  of  the  vegetative  organs  of  the 
decrease  and  the  activity  of  water  increases 
cHvL  i"tenSe  transPiration  and  increased 
i nnL f  m°re  ^ffective  us*  of  irrigation 
s  noted  for  a  sod  suction  force  of  1.5  atm 
'ter-retainmg  capacity  (atmospheres  for  ex- 

Su/nf  rtCr)  °,t4A  atm  and  moisture  con- 
i  80/,  of  the  total  moisture  capacity.-Copy- 
g^Biological  Abstracts,  Inc.  Py 


THE  EFFECT  OF  A  THERMAL  EFFLUENT  ON 

vofRBsrRi°F  thomas  hill  re*er- 

Missouri    Univ.-Columbia.    School   of   Forestry 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C 

W77-05605 


DISTRIBUTION  OF  FISH  SPECIES  IN  GREAT 
lit*    LAKE'    NORTHWEST    TERRITORIES, 
WITH      REFERENCE      TO      ZOOPLANKTON 
BENTHIC  INVERTEBRATES,  AND  ENVIRON 
MENTAL  CONDITIONS,  UNVIRON- 

Fisheries      and      Marine      Service,      Winnipeg 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  5B 
W77-05612 


ISOLATION       AND       IDENTHTCATION       OF 

XSKST™  STYRENES  w  GREAT 

National  Water  Quality  Lab.,  Duluth,  Minn. 
For  primary  bibliographic  entry  see  Field  5A 
W77-05621 


-GEn  JRANSF»RMATIONS  IN  SOIL  AS 

-MaVnagIm"nta,;a-ChamPai8n-    ^    °f 
«azur,  and  T.  D.  Hughes 
>my  Journal,   Vol   67,    No   6,   p   755-758 
'ber-December,  1975.  2  fig,  2  tab,  10  ref 


'Fungicides, 
'Fertilizers, 


•Nitrogen, 
•Nitrification, 


'tors: 

zation 

alogy. 

«:  'Benomyl,  'Dryrene,  'Maneb. 

'ueenl^  eX,Cnt  °f  fun8i«de  use  on 
Sih.  gff SCS  ?romPted  investigations 
™o„  n  ,  V  °f  three  commonly  used 
Held  sL  nSf0™ations  in  soiI"  Laborato- 
<eld  studies  were  conducted  to  study  the 

nnitrif  fun«'cldes  benomyl,  dyrene  and 
n  nunficat, on  and  N  mineralization  in  soil. 
'«s  ,n  the  effects  of  these  fungicides  on 


MERCURY   IN   THE  SURFICIAL  SEDIMENTS 
OF  LAKE  ERIE, 

Canada   Centre    for   Inland    Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B 

W77-05628 

VERTICAL    DISTRIBUTION    OF    MERCURY 

SNEDKMENTASND   CHROMIUM    ™    LAKE    *™ 

Bowling  Green  State  Univ.,  Ohio. 

For  primary  bibliographic  entry  see  Field  5B 

W77-05721 


NUMERICAL     SIMULATION     ANALYSIS     OF 
^INTERACTION  OF  LAKES  AND  GROUND 

Geological     Survey,     Lakewood,     Colo      Water 
Resources  Div 
T.  C  Winter. 

,Vnf cbiC  fJ°m  the  Branch  of  Distribution,  USGS, 
1200  S.  Eads  St.,  Arlington,  VA  22202,  Price  $1  25 
Professional  Paper  1001,  1976.  45  p,  28  fig,  4  tab,' 

Descriptors:  'Surface-groundwater  relationships, 

Groundwater    movement,    'Lakes,    "Hydraulic 

conductivity,     Numerical     analysis,     Hydraulic 

models,    Lake    beds,    Lake    morphology,    Lake 

m^nP>h,^metly'  ,  H.ydr°eeology,  Water  table, 
•Simulation  analysis.  "»««=, 

Identifiers:  'Lake-groundwater  relationships, 
Lake  water  budgets,  Groundwater  flow  systems 

Numerical-model  simulations  were  run  to  evaluate 
the  factors  that  control  the  interaction  of  lakes  and 
grounder  water.  The  study  is  concerned  only  with 
lakes  encircled  by  water-table  mounds  that  are  at  a 
higher  altitude  than  lake  level.  Simulations  of  one- 
lake  and  multiple-lake  systems  in  vertical  sections 
show  that  for  many  hydrogeologic  settings,  the 
line  (divide)  separating  local  from  regional  ground- 
water flow   systems   is   continuous   beneath   in- 
dividual lakes.  If  the  divide  is  continuous,  there 
exists  a  point  along  it  at  which  the  head  is  a 
minimum  compared  to  all  other  points  along  the  di- 
vide. This  point  of  minimum  head  is  always  greater 
than  the  head  represented  by  lake  level,  therefore 
in  such  a  setting  there  can  be  no  movement  of  lake 
water  through  the  lake  bed  to  the  ground-water 
system.  In  a  setting  where  the  divide  is  not  con- 
tinuous, the  lake  loses  water  through  part  of  its 
bed,  but  rarely  in  the  littoral  zone  of  the  lake  Fac- 
tors that  strongly  influence  the  position,  shape  and 
continuity  of  the  flow-system  divide  beneath  lakes 
are  height  of  the  water  table  on  the  downslope  side 
of  the  lake  relative  to  lake  level,  position  and 
hydraulic    conductivity    of    quifers    within    the 
ground-water  reservoir,  ratio  of  horizontal  to  ver- 
tical hydraulic  conductivity  of  the  ground-water 
$jj0S  and  Iake  dePth  (Woodard-USGS) 


slfpEWO^  TURBIDrrY  CURRENTS  IN  LAKE 

Geological    Survey,    Menlo    Park,    Calif     Water 
Resources  Div. 

FJir7P^nary  olographic  entry  see  Field  5B. 

W77-05762 


THE    AGE    AND    GROWTH    OF    THE    LAR 
GEMOUTH  BASS  MICROPTERUS  SALMOIDES 

RE^ERvom!'  IN  A  THERMALLY  loa°ed 

Missouri    Univ.-Columbia.    School   of   Forestry 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 


TRANSIENT     FINITE     ELEMENT    SHALLOW 
LAKE  CIRCULATION,  UW 

Cornell  Univ.    Ithaca,  N.  Y.  School  of  Civil  and 

Environmental  Engineering. 

F.  D.  L.  Young,  and  J.  A.  Liggett 

Journal   of   the    Hydraulics   Division,    American 

Society  of  Civil  Engineers,  Vol.  103,  No    HY2 

PQrofedin?s   PaPer   '2741,   p    109-121,   February 

ENG76-05l29U    ^   '   aPPend'   NSF  °K23"2' 

Descriptors:  'Finite  element  analysis,  "Time  se- 
ries analysis,  'Water  circulation,  Lake  basins, 
Lakes  Laplaces  equation,  Shallow  water,  Compu- 
ters, Physical  properties,  Homogeneity 
Identifiers:  'Transient  finite  element,  'Shallow 
homogeneous  lakes,  Lake  circulation,  Laplace 
transformation,  Transients,  Shallow  lake,  Integra- 
tion, Physical  variables,  Time  stepping  method 


11 


Field  2-WATER  CYCLE 
Group  2H— Lakes 


A  fast  method  of  computing  the  three-dimen- 
sional, time-dependent  circulation  in  shallow 
homogeneous  lakes  was  presented.  The  Laplace 
transform  was  used  to  remove  the  time  depen- 
dence and  to  enable  vertical  integration  of  the 
basic  equations.  The  resulting  two-dimensional 
problem  was  treated  numerically  by  a  finite  ele- 
ment analysis.  The  method  then  employed  a  nu- 
merical transform  inversion  in  order  to  return  to 
the  physical  tables.  The  result  was  a  technique 
which  is  more  than  an  order  of  magnitude  faster 
than  is  the  time  stepping  method.  Numerical 
results  were  compared  to  those  obtained  by  other 
methods.  The  development  of  such  a  procedure 
was  a  major  motivation  for  finding  efficient  solu- 
tions that  could  be  stored  in  a  computer  and  called 
at  will  for  graphical  presentation.  (Roberts-ISWS) 
W77-05806 


TYPES  OF  THERMAL  PLUMES  IN  COASTAL 
WATERS, 

Wisconsin     Univ.,     Madison,     Marine     Studies 

Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05807 


THE  EFFECT  OF  POLLUTION  ON 
PHOTOSYNTHETIC  ACTIVITY  OF  ALGAE 
AND  PHYSIOLOGICAL  ACTIVITY  OF  BAC- 
TERIA IN  LAKE, 

Warsaw  Univ.  (Poland).  Dept.  of  Environmental 

Microbiology;  and  Zaklad  Microbiologica  Woody 

Sci. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05864 


OBSERVATIONS    ON    SOME    MASSIVE    FISH 
KILLS  IN  LAKE  EYRE, 

Chief  Secretary's  Dept.,  Sydney  (Australia).  New 

South  Wales  Fisheries  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05867 


SPECIES  DIVERSITY  OF  LITTORAL  ZONE 
FISHES  ALONG  A  PHOSPHORUS-PRODUC- 
TION GRADIENT  IN  LAKE 
MEMPHREMAGOG,  QUEBEC-VERMONT, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biolo- 
gy. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-05884 


CHLORINATED    HYDROCARBON    RESIDUES 
IN  THE  FISH  IN  LAKE  TANGANYIKA, 

Antwerpen  Univ.,  Wilrijk  (Belgium). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05890 

TOXICITY  OF  PENTACHLOROPHENOL  AND 
2,3,6-   TRICHLOROPHENOL  TO   THE   CRAY- 
FISH (ASTACUS  FLUVIATILIS  L.), 
Helsinki  Univ.  (Finland).  Dept.  of  Physiological 
Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-05907 


Water  temperature,  Lake  stages,  Surface  waters, 
Straits,  Runoff,  Annual,  Monthly. 
Identifiers:  'Straits  of  Mackinac. 

The  present  emphasis  on  Great  Lakes  water  quali- 
ty studies  requires  a  knowledge  of  the  average  and 
variability     of    the    net    flow     between     Lakes 
Michigan  and  Huron.  Average  annual  and  average 
monthly  flows  through  the  Straits  of  Mackinac 
were  computed  for  the  1950-1966  period  by  use  of 
a    water    budget    technique    applied    to    Lakes 
Michigan  and  Huron.  In  addition,  water  budget 
computations    were    compared    with    a    100-day 
period   of   current   meter  observations   taken   in 
1973.  The  computations  and  measurements  agreed 
quite  closely,  within  approximately  2%.  A  varia- 
tion of  greater  than  500%  was  found  between  the 
maximum  and  minimum  annual  flows  observed 
during  the  17-year  computation  period.  The  gross 
esidence  or  flushing  time  for  Lake  Michigan  was 
determined  by  two  methods.  The  first  determina- 
tion used  the  mean  annual  now  through  the  straits, 
resulting  in   a  flushing  time  of   137  years.  The 
second  procedure  using  the  results  of  the  current 
study,  which  found  a  deep  return  flow  into  Lake 
Michigan  through  the  straits  during  stratification, 
gave  a  flushing  time  of  69  years.  In  view  of  the 
magnitude  of  this  reduction,  additional  measure- 
ments to   verify  and  further  quantify  the  flow 
regime  in  the  straits  during  stratification  are  war- 
ranted. (Humphreys-ISWS) 
W77-05958 


ANNUAL  AND  SEASONAL  FLOW  VARIA- 
TIONS THROUGH  THE  STRAITS  OF  MACKIN- 
AC, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  Mich.  Great  Lakes  Environmen- 
tal Research  Lab. 
F.  H.  Quinn. 

Water  Resources  Research,  Vol.  13,  No.  1,  p  137- 
144,  February  1977.  3  fig,  1 1  tab,  13  ref. 

Descriptors:  'Great  Lakes,  'Water  balance, 
•Lake  Michigan,  'Lake  Huron, 

'Discharge(Water),  Flow,  Variability,  Precipita- 
tion(Atmospheric),  Analytical  techniques,  Data 
collections,    Analysis,    Evaluation,    Evaporation, 


MORPHOMETRIC  DEFINITIONS  AND  CLAS- 
SIFICATIONS OF  OXBOW  LAKES,  YUKON 
RIVER  BASIN,  ALASKA, 

Indiana  Univ.-Purdue  Univ.  at  Indianapolis.  Dept. 
of  Geology;  and  Indiana  Univ.-Purdue  Univ.  at  In- 
dianapolis. School  of  Science. 
J.  G.  Weihaupt. 

Water  Resources  Research,  Vol.  13,  No.  1,  p  195- 
196,  February  1977.  4  fig,  1  ref. 

Descriptors:  'Oxbow  lakes,  'Lake  morphometry, 

'Classification,    'Alaska,    Flood   plains,   Rivers, 

River  beds,  Meanders,  Evolution. 

Identifiers:   'Morphometric  techniques,   'Yukon 

River  Basin(Alas),  Ancient  rivers,  'Oxbow  lake 

symmetry. 

Oxbow  lakes  are  seldom  studied,  except  as  sub- 
sidiary topics  in  dealing  with  floodplains  or  river 
meanders.  Oxbow  lakes  are  important  because  of 
the  information  that  they  can  provide  about:  (1) 
the  processes  affecting  river  meanders  and 
meander  cutoff,  (2)  the  character  and  environ- 
ments of  the  ancient  rivers  from  which  they  were 
formed,  and  (3)  the  nature  and  evolution  of  the 
oxbow  lakes  themselves.  Definitions,  classifica- 
tions, and  morphometric  techniques  for  studying 
oxbow  lakes  are  suggested.  The  morphometric 
techniques  are  based  upon  oxbow  lake  shapes, 
dimensions,  variable  components,  degree  of  com- 
plexity, degree  of  oxbow  lake  limb  closure,  and 
oxbow  lake  symmetry.  These  characterises  can  be 
used  as  a  basis  for  quantitative  study.  (Roberts- 
ISWS) 
W77-05962 

WAVE-INDUCED     CIRCULATION     IN     SHAL- 
LOW BASINS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B. 
W77-05970 

INTERMITTENT      'FULL'      UPWELLING      IN 
LAKE  ONTARIO, 

Woods  Hole  Oceanographic  Institution,  Mass. 
G.  T.  Csanady. 

Journal  of  Geophysical  Research,  Vol.  82,  No.  3,  p 
397-419,  January  20,  1977.  23  fig,  2  tab,  9  ref. 

Descriptors:  'Upwelling,  'Lake  Ontario,  'Winds, 
Model  studies.  Mathematical  models.  On-site  in- 


vestigations, Thermocline,  Circular 
culation,    Lakes,   Temperature,    Water   tern 
ture.  Limnology. 
Identifiers:  Wind  effects. 

A  strong  enough  longshore  impulse  leavin, 
coast  to  the  left  (looking  downwind)  gem 
'full'  upwelling  in  which  the  thermocline  con 
intersect  the  free  surface.  This  proL 
the  scope  of  linearized  (small  displace! 
theory,  but  it  may  be  treated  as  a  s 
geostrophic  adjustment  problem  in  which  the 
stress  is  supposed  to  be  exerted  impulsive!) 
two-layer  fluid.  A  minimum  impulse  was  foi 
be  necessary  for  a  full  upwelling  to  develop 
hydrostatic  equilibrium,  the  magnitude  of  wl 
close  to  the  product  of  top  layer  deptl 
propagation  velocity  of  long  waves  on  the 
mocline.  When  the  upwelling-favoring  wia 
pulse  is  greater  than  the  minimum,  the  upi 
front  moves  offshore  by  a  distance  propoi 
directly  to  the  extra  impulse  (above  the  mini 
and  inversely  to  top  layer  depth  times  G 
parameter.  Upwelling  episodes  observed  in 
Ontario  during  the  International  Field  Year! 
Great  Lakes  (IFYGL),  and  feasibility  studi 
fore  IFYGL  showed  a  frontal  behavior  in 
quantitative  agreement  with  the  simple  theo 
model.  The  offshore  component  of  the  impul 
exerted  wind  leaves  the  position  of  the  froo 
fected.  However,  a  sustained  offshore  wi 
creases  somewhat  the  offshore  displaceme 
to  a  prior  longshore  impulse.  The  effect  is  re 
ly  weak,  and  an  offshore  wind  alone 
produces  full  upwelling.  A  sustained  loni 
wind  acting  on  an  already  upwelled  them 
generates  considerable  negative  potential  ^ 
ty.  Adjustment  following  such  a  '* 
longshore  impulse  produces  a  more  comple 
mocline  shape  and  under  certain  conditions 
tal  countercurrent.  (Sims  -  ISWS) 
W77-05973 


SEASONAL  VARIATION   IN  THE  PLAN 
AND      PERIPHYTON     DIATOMS     OF 
GEORGE,  N.Y., 

Rensselaer  Polytechnic  Inst.,  Troy,  N.Y. 
Water  Inst. 

For  primary  bibliographic  entry  see  Field  51 
W77 -05984 


LABORATORY  STUDY  OF  UNSTEADY 
GY  TRANSFER  IN  SURFACE  LAYEI 
STRATIFIED  WATER, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  M 

cal  Engineering;   and  Purdue  Univ.,   Laf 

Ind.  Heat  Transfer  Lab. 

R.  Viskanta,  and  J.  R.  Parkin. 

Water  Resources  Research,  Vol.  12,  No.  6, 

1285,  December  1976.  10  fig,  1  tab,  15  ref. 

A-029-IND(12). 

Descriptors:  'Energy  transfer,  'Lakes,  *1 
stratification,  Heat  transfer,  Convection,  1 
tory  tests,  Cooling,  Heating,  Heat  flow, 
lence,  Mixing,  Radiation,  Solar  radiation,  1 
Temperature,  Water  temperature,  Interfere 
Identifiers:  'Stratified  water,  Surface  layer 

A  Mach-Zehnder  interferometer  was  used  t 
the  energy  transfer  in  the  surface  la; 
stratified  water  cooled  from  above.  Lab 
measurements  of  the  unsteady  temperati 
tributions  indicated  that  the  thermal  si 
between  the  interface  and  the  stable  regior 
trolled  by  a  buoyancy-induced  flow,  w 
established  a  small  distance  below  the  i 
The  thermal  structure  is  quite  complex, 
column  of  water  can  be  separated  into  se^ 
gions:  (1)  the  surface  skin  layer,  (2)  the 
boundary  layer,  (3)  the  convective  layer,  (4 
terfacial  entrainment  Iyer,  and  (5)  the  st 
gion.  In  the  skin  layer  (z  less  than  0.2  mir. 
exists  a  relatively  sharp  temperature  gradii 
energy  is  transported  by  molecular  diffusi. 
bulent  diffusion  contributes  to  the  energ 
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>rt  in  the  thermal  boundary  layer  (z  between  0.2 
id  3  mm),  while  in  the  convective  layer  heat  is 
ansferred  primarily  by  turbulent  diffusion  and 
ee  convection  circulation.  An  unsteady  energy 
insport  model  was  developed  by  lumping  the 
nvective  terms  with  the  spatially  dependent  tur- 
ilent  dtffusivity.  A  simple  expression  for  the  dif- 
sivity  based  on  the  kinetic  energy  equation  was 
nved  fro  the  equilibrium  layer.  This  expression 
is  then  used  in  a  polynomial  to  obtain  the  verti- 
I  diffusivity  profile.  The  theoretical  model  pre- 
:ts  behavior  which  is  consistent  with  experimen- 
results  and  in  good  agreement  with  measured 
rtical  temperature  profiles.  (Sims-ISWS) 
'7-06006 


ME  STATISTICAL  PROPERTIES  OF  WIND 
kVES  IN  LA  CYGNE  LAKE, 

nsas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 

S.Yu.andK.S.Ozawa. 

ter  Resources  Research,  Vol.  12,  No  6  p  1298 

2,  December  1976.  3  fig,  14  ref.  OWRT  B-032- 

criptors:  'Waves(Water),  *Winds,  'Lakes 
insas,  Cooling  water,  Powerplants,  On-site  Mi- 
tigations, Data  processing,  Analytical 
■tuques,  Statistical  methods,  Mathematical 
lels,  Measurement,  Statistics,  Limnology 
"Ufiers:  'Lake  waves,  "Lake  Cygne 
e(Kan),  Wave  energy,  Wave  spectra,  Wave 
:data. 

d-generated  waves  in  La  Cygne  Lake,  Kansas 
!  measured  at  six  different  stations  in  the  lake' 

wind  speeds  ranging  from  1.2  m/s  to  7.8  m/s' 
stical  analysis  of  50  wave  records  showed  that 
neasured  values  of  (H  sub  l/3)/H  sub  m  and  H 
max/H  sub  m  agree  well  with  the  predicted 
:s  based  on  the  Rayleigh  probability  law  Nor- 
:ed  wave  spectra  are  similar  and  follow  ao- 
xunately  the  power  law.  On  the  high-frequen- 

e,  the  5th  power  law  is  a  good  fit;  while  on 
ow-frequency  side,  the  normalized  spectral 
.  increases  with  the  4th  power  of  the  normal- 
frequency.  (Sims-ISWS) 
06009 


The  algal  flora  of  the  Ticino  River  is  characterized 

Achnanth?8  ^^  Spp"  ^iatoma  vulgare 
Achnanthes    minutissima,    Cymbella    ventricosa 

cebe^seTThe115/  ^  *  b'Ue-green  («»onSdLm 
cebennese)  The  algae  encountered  vary  according 
to  the  individual  pools.  The  most  common  generf 
are  Synedra,  Scenedesmus,  Cosmarium  andCy£ 
bella  Fung,  isolated  from  the  algae  mentioned  ap- 
pear to  be  numerous  and  varied.  Principal  benthic 
genera  are   Rhodotorula,   Candida,   Geotrichum 

fnVhrLaSSOClated  With  the  al*ae  in  Pools  Vndude 
Tnchoderma,  Fusarium,  Cephalosporin. 
Cladosponum,  Tnchothecium  and  Mucoraceae.  I 
wa  observed  that  fungi  in  the  Melosiretum  flu 
viatile  association  are  similar  to  that  of  the  algae  in 
K  but  with.  different  generic  frequency.  It 
o  l£  bed5te™ned  if  these  differences  are  due 
conH^  d,ffferences  or  the  different  ecological 
conditions  of  a  nver  and  a  pool.-Copyright  1976 
Biological  Abstracts,  Inc  g  '0' 

W77-05971 


«?^Sl^EGETATION  CONDITIONS  OF  THE 

Sff  aKiSSLK,  T°S™*™    ^AZAK^ 

A.  N  Malan'in,  and  M.  I.  Kumanikin 
Frobl  Osvoeniya  Pustyn'  2,  p  33-40,  1975. 


WATER  CYCLE— Field  2 
Erosion  and  Sedimentation—Group  2J 

2J.  Erosion  and  Sedimentation 

ltZ»  °F  2'4,S"T  CONTAMINANT,  2,3,7,8- 
TETRACHLORODIBENZO-P-DIOXIN  (TCDD) 
IN  AQUATIC  ENVIRONMENTS  ' 

Wisconsin  Univ.,  Madison.  Dept.  of  Entomology 
I-or  primary  bibliographic  entry  see  Field  5B 
W77-05602 


Descriptors:  'Vegetation  establishment,  'Sand 
aquifers,  'Sands,  'Reclamation,  'Groundwater 
Soi  chemical  properties,  Soil  physical  properties, 
LanS  ant  reIationshiPs>  Trees.  P™e  trees, 
Identifiers:  Kazakh-SSR,  Populus,  Silverberry 
Tosynkumy  Turango,  USSR,  'Sandy  soils' 
'Afforestation,  Site  conditions. 

In  1972-1973,  the  Tosynkumy  sand  tract  (USSR) 
!,°  V^"31"1  Precis  of  its  reclamation  were 
studied.  The  physical  and  chemical  properties  of 
major  soil  cover  components  are  described  Ac- 
cording to  the  depth  of  ground  water,  there  are  3 
groups  of  sands  and  sandy  soils  suitable  for  af- 
forestation: Site  conditions  adjacent  to  water 
sources  are  considered  favorable  for  the  following 
trees:  silverberry,  Turanga  (Populus)  and  pine  - 
Copyright  1976,  Biological  Abstracts,  Inc 


!RvomsrENT  °F  NORTH  mississippi 

uitural    Research    Service,    Oxford,    Miss 

lentation  Lab. 

wJbP'  biblioSraPhic  entry  see  Field  5B. 


[KTONIC        PROTOZOANS        OF       THE 
.A.BALTIC   WATER   SYSTEM,   (IN   RUS- 

SJXdSSSR' Moscow- Institut  Biologii 

unary  bibliographic  entry  see  Field  5C. 


^ater  In  Plants 


IVATIONS  ON  THE  MYCOTIC   fiora 

SPHYTON  OF  ™™So  r{V°eRr^ 

Jniv.  (Italy).  Instituto  di  Botanica 
;«a,  A.  Cattaneo,  and  G.  del  Frate 
^Bot  Univ  Lab  Crittogam  Pavia  9,  p  251- 

«mus  ^eriPh.yton.  "Diatoms,  Rivers, 
ic  S«;  £quat,cu  P'an,s.  "Aquatic  fungi, 
'c  algae,  Cyanophyta. 

)srDori1^hna^tiheJS"m'nUtissima>  Candida, 
a Tv  k  „  CladosPonum,  Cosmarium, 
W.  Lymbella-ventricosa,  Diatoma-vulgare 
™'floerrn.CTUm'  Italy'  Melosira-varianus 
Phorrn  >       C"l°  RlverWa'v),  Nitzschia- 

Trirh^"m"CebTennense'        Rhodotorula, 
'•  'nchoderma,  Trichothecium 


?rn* "^  ™fSIBILITY  OF  ACCLIMATIZA- 
TION OF  TILAPIA  NILOTICA  TO  LOW 
WATER     TEMPERATURE     CONDITION,     (IN 

J  A"  ANESE), 
T.  Maruyama. 

M'l^r'1"'3161  RSh  ReS  Lab  (Tokyo)  25(1>'  P  ,3" 

Descriptors:  Tilapia,  Aquiculture,  'Water  tem- 
perature Growth  rates,  'Spawning,  'Winter 
Seasonal,  Aquatic  animals. 

Identifiers:     'Acclimatization,     'Tilapia-nilotica 
'Low  water  temperature. 

T.  nilotica  has  many  suitable  characteristics  as  an 
aquaculture  species.  If  they  can  be  adapted  to 
lower  water  temperatures,  they  would  be  more 
suitable  for  aquaculture.  An  experiment  was  con- 
ducted to  compare  the  survival  and  growth  rate 
between  2  groups  of  F  sub  1  under  low  tempera- 
ture conditions.   One  group  was   spawned   from 
parents  and  over-wintered  at  low  temperature- 
another  was  spawned  from  parents  and  over-win- 
tered at  high  temperature.  In  the  case  of  F  sub  1 
which  was  reared  in  high  temperature  water  rang- 
ing from  6.9  to  9.0  cm,  121  died.  In  the  case  of  F 
sub  1  reared  in  cool  water,  ranging  from  8  0  to  1 1  0 
cm     9    were    dead,    but   they    had   grown   after 
stocking.  The  survival  rate  of  the  former  group 
was  63.99%  and  that  of  latter  was  94.64%.  The  dif- 
ferences  between  groups   are   significant.    Both 
groups  showed  an  increase  of  body  length,  body 
weight  and  condition  factors.  T.  nilotica  could  en- 
dure water  temperature  lower  than  14-16C  -Copy- 
right 1976,  Biological  Abstracts,  Inc. 


of'lSeeriI™"  SURFICIAL  SEDIMENTS 

Canada   Centre    for   Inland    Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B 

W77-05628 


CONCENTRATION    AND    DISTRIBUTION    OF 
SELECTED   TRACE   METALS   IN   THE   MAU- 

MICHIgInR    BASIN'    OHr°'    ,NDIANA'    AND 

Ohio  State  Univ.,  Columbus.  Dept.  of  Geology 
For  primary  bibliographic  entry  see  Field  5B 
W77-05671 


VERTICAL     DISTRIBUTION    OF    MERCURY 

SEWMENTASND    CHROMIUM   IN    LAKE    ERIE 

Bowling  Green  State  Univ.,  Ohio. 

For  primary  bibliographic  entry  see  Field  5B 

W77-05721 


THE  WATER  QUALITY  OF  STREAMFLOW 
FROM  PONDEROSA  PINE  FORESTS  ON  SEDI- 
MENTARY SOILS, 

Arizona    Univ.,    Tucson.    School   of    Renewable 

Natural  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05734 


EROSIONAL  LANDFORM  MAP  OF  THE 
REDWOOD  CREEK  DRAINAGE  BASIN,  HUM- 
BOLDT COUNTY,  CALIFORNIA,  1947-74 

Geological    Survey,    Menlo    Park,    Calif  'wate 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C 

W77-05742 


USE  OF  THE  RADIOISOTOPIC  SAND  TRACER 
(RIST)  SYSTEM, 

Coastal     Engineering     Research     Center      Fort 
Belvoir,  Va. 

For  primary  bibliographic  entry  see  Field  2L. 
W  /  /-U5  oOV 


AN  APPLICATION  OF  SYSTEMATIC  SAM- 
PLING TO  A  STUDY  OF  INFAUNA  VARIATION 
IN  A  SOFT  SUBSTRATE  ENVIRONMENT 

Washington  Univ.,  Seattle.  Dept.  of  Physiology 

and  Biophysics. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-05863 


MOVEMENT    OF    MIREX    FROM    SEDIMENT 
AND      UPTAKE      BY      THE      HOGCHOKFR 
TRINECTS  MACULATUS,  ""CHOKER, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  BioloPi- 
cal  Science.  " 

For  primary  bibliographic  entry  see  Field  5C. 
Vv  /  /-U5876 


kJ9B 

vVMCXo 


THE  EFFECTS  OF  COARSE  GRANITIC  SEDI- 
MENT ON  THE  DISTRIBUTION  AND 
ABUNDANCE  OF  SALMONIDS  IN  THE  CEN 
TRAL  IDAHO  BATHOLITH,  tEN 

Idaho  Univ.,  Moscow. 

W7r7-05932y  b'bli08raphic  entry  see  Fie'd  4C. 
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Field  2-WATER  CYCLE 

Group  2J— Erosion  and  Sedimentation 


SURFACE     RUNOFF     WASHING     OF     CLAY 
TAKYRS  IN  RIDGES  WITH  HOLES,  (IN  RUS- 

Akade'miya  Nauk  Turkmenskoi  SSR.  Nebit-Dag. 
Nebit-Dag  Agroformelioration  Research  Station. 
For  primary  bibliographic  entry  see  Field  2G. 
W77-05938 


FLOOD  EFFECTS  ON  STREAM  ECOSYSTEMS, 

Soil  Conservation  Service,  Little  Rock,  Ark. 
For  primary  bibliographic  entry  see  Field  4D. 
W77-05949 

MORPHOMETRIC  DEFINITIONS  AND  CLAS- 
SIFICATIONS OF  OXBOW  LAKES,  YUKON 
RIVER  BASIN,  ALASKA, 

Indiana  Univ. -Purdue  Univ.  at  Indianapolis.  Dept. 
of  Geology;  and  Indiana  Univ. -Purdue  Univ.  at  In- 
dianapolis. School  of  Science. 
For  primary  bibliographic  entry  see  Field  2H. 
W77-05962 


EROSION  MEASURED  FROM  A  LISTER-TILL 
SYSTEM, 

Agricultural    Research    Service,    Oxford,    Miss. 

Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  4D. 

W77-06089 


2K.  Chemical  Processes 


LIQUID  SAMPLING, 

Pro-Tech,  Inc.,  Malvern,  Pa.  (Assignee). 
For  primary  bibliographic  entry  see  Field  5  A. 
W77-05658 


ANION-EXCHANGE    RESIN    AND    DELAYED- 
NEUTRON  COUNTING, 

Atomic  Energy  Board,  Pretoria  (South  Africa). 
For  primary  bibliographic  entry  see  Field  5A. 
W77-05682 


WATER  TEMPERATURES  OF  KENTUCKY, 

Geological      Survey,      Louisville,      Ky.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77 -05743 

WATER-QUALITY  INVESTIGATION,  SALINAS 
RIVER,  CALIFORNIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W77 -05751 


COMPOSITION  OF  SELECTED  RAIN  SAM- 
PLES COLLECTED  AT  MENLO  PARK, 
CALIFORNIA  IN  1971, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77 -05754 


CHEMICAL  QUALITY  OF  GROUND  WATER 
IN  THE  TEHAMA-COLUSA  CANAL  SERVICE 
AREA,  SACRAMENTO  VALLEY,  CALIFOR- 
NIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-05756 


AN  ASSESSMENT  OF  VARIOUS  TYPES  OF 
REFERENCE  ELECTRODE  FOR  USE  IN  CON- 
TINUOUS POTENTIOMETRIC  ANALYSIS 
WITH  PARTICULAR  APPLICATION  TO 
HIGHLY  PURE  WATERS, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

D.  Midgley,  and  K.  Torrance. 
The   Analyst,   Vol.    101,   No.    1208,   p   833-847, 
November,  1976.  4  fig,  9  ref,  11  tab. 

Descriptors:  'Electrodes,  *Potentiometers, 
•Water  analysis.  Instrumentation,  Equipment,  Ul- 
traviolet radiation,  Flow  rates,  Temperature,  Per- 
formance. 

The  suitability  of  different  reference  electrodes 
for  continuous  potentiometry  of  highly  pure  water 
has  been  assessed.  The  electrodes  were  chosen  to 
be  as  representative  as  possible  of  their  class,  but 
several  electrodes  of  novel  design  were  also  in- 
cluded. The  electrodes  were  tested  for  the  con- 
stancy of  their  potentials  over  1 00  day s  of  continu- 
ous operation  in  0.00001  mole/liter  NaOH  solution 
(a  model  boiler  water)  and  for  the  extent  to  which 
they  were  affected  by  ultraviolet  light,  particulate 
matter,  and  changes  in  flow  rate  and  ionic 
strength.  The  times  taken  by  the  electrodes  to 
recover  from  changes  in  temperature,  from  an  in- 
terruption in  the  flow  of  sample,  and  from  being 
immersed  in  buffer  solutions  were  measured  and 
proved  to  be  important  characteristics  in  dis- 
criminating between  the  overall  performance  of 
electrodes.  It  is  concluded  that  conventional  types 
of  electrodes,  whether  calomel  or  silver/silver 
chloride,  with  ceramic  frit  junctions  and  unsatu- 
rated potassium  chloride  electrolytes,  are  superior 
in  almost  every  respect  to  the  other  types  tested. 
(Witt-IPC) 
W77-05678 


DETERMINATION  OF  URANIUM  IN  NATURAL 
WATER        BY        PRECONCENTRATION       ON 


formation  about  weathering  processes  occur 
different  depths  in  the  soil  and  weatherw 
/ones  (Henley-ISWSj 
W77-05800 


A  BIBLIOGRAPHY  OF  SOVIET  III  KKA 
ON  FRESHWATER  HYDROBIOLOGY  AK 
LATED   PROBLEMS   FOR    1975:   PART  2 

RUSSIAN), 

For  primary  bibliographic  entry  see  Field  5E 

W77-05854 


EFFECT   OF   SULFURIC    ACID    ON    SO 
HAZARD  OF  IRRIGATION  WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Wa 

Engineering. 

For  primary  bibliographic  entry  see  Field  2< 

W77-05942 


AN  EVALUATION  OF  SOME  FLUORE; 
DYES  FOR  WATER  TRACING, 

Bristol  Univ.  (England).  Dept.  of  Geograph 
For  primary  bibliographic  entry  see  Field  71 
W77-05950 

CHEMICAL      ACTIVATION      OF      GR 

WATERS     OF     THE     INGUL-VISUN'     1 

FLUVE  WITHIN  THE  YAVKINSK  IRRIG 

SYSTEM,  (IN  RUSSIAN), 

Moscow    State    Univ.    (USSR).    Dept. 

Science. 

For  primary  bibliographic  entry  see  Field  2 

W77-05952 


GROUND  WATER  IN  THE  HARRISBURG-HAL- 
SEY  AREA,  SOUTHERN  WILLAMETTE  VAL- 
LEY, OREGON, 

Geological     Survey,      Portland,      Oreg.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-05757 


INDEX    OF   SURFACE-WATER   STATIONS    IN 
TEXAS,  OCTOBER  1976, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-05760 


WATER  CHEMISTRY  OF  A  STREAM  FOL- 
LOWING A  STORM,  ABSAROKA  MOUN- 
TAINS, WYOMING, 

Wyoming  Univ.,  Laramie.  Dept.  of  Geology. 
W.  R.  Miller,  and  J.  I.  Drever. 
Geological  Society  of  America  Bulletin,  Vol.  88, 
No.  2,  p  286-290,  February  1977.  5  fig,  3  tab,  15 
ref.  NSF  GA-40673,  GSA-1690-73. 

Descriptors:  'Water  chemistry,  'Wyoming, 
•Water  quality,  *Storm  runoff,  *Water  analysis, 
*Storm  water,  Chemistry,  Analytical  techniques. 
Water  properties,  Streams,  Surface  runoff, 
Storms,  Rain,  Leaching,  Floods,  Variability, 
Chemical  analysis. 

Identifiers:  *Absaroka  Mountains,  *Shoshone 
River,  Mountain  streams,  Factor  analysis. 

Variation  in  the  chemistry  of  the  North  Fork  of  the 
Shoshone  River  following  a  storm  cannot  be  ex- 
plained simply  by  dilution  of  the  base  flow  by  rain- 
water. Factor  analysis  of  the  variation  indicated 
that  during  the  early  part  of  the  flood  cycle,  the 
most  important  control  is  solution  of  readily  solu- 
ble salts  from  the  soil  zone.  During  the  later  part  of 
the  flood,  the  dominant  control  is  dilution  of  the 
base  flow.  Other  significant  controls  during  both 
parts  of  the  flood  cycle  are  selective  weathering  of 
ferromagnesian  minerals  and  leaching  of  potassi- 
um from  biological  material.  Variation  in  water 
chemistry  during  a  storm  can  be  used  to  reveal  in- 


WATER  QUALITY  AS  RELATED  TO  LE 
ROCK  CHEMISTRY,  AND  RAIN  1 
CHEMISTRY  IN  A  RURAL  CARBONAT 
RAEM, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Gee 
For  primary  bibliographic  entry  see  Field  5 
W77-05998 


NITROGEN  TRANSFORMATIONS  IN  S 
AFFECTED  BY  THE  FUNGICDDES  BEr> 
DYRENE,  AND  MANEB, 

Illinois    Univ.    at    Urbana-Champaign.   I 

Turfgrass  Management. 

For  primary  bibliographic  entry  see  Field  2 

W77-06093 


2L.  Estuaries 


SEAWATER  ADAPTATION  IN  ATLANT 
MON  (SALMO  SALAR  L.)  AT  DD7FERI 
PERIMENTAL  TEMPERATURES 

PHOTOPERIODS, 

Institute  of  Marine  Research,  Bergen  (Noi 
For  primary  bibliographic  entry  see  Field  j 
W77-05626 


EFFECTS  OF  ENVUtON* 

DISTURBANCE  ON  THE  DISTRD3UTH 
PRIMARY  PRODUCTION  OF  B 
ALGAE  ON  A  BRITISH  COLUMBIA  ES' 

Fisheries  and  Marine  Service,  West  V; 
(British  Columbia).  Pacific  Environment  I 
For  primary  bibliographic  entry  see  Field 
W77-05635 


BENTHIC  FAUNAL  DYNAMICS  DURE 
CESSION  FOLLOWING  POLLUTION 
MENT  IN  A  SWEDISH  ESTUARY, 

Sweden  Water  and  Air  Pollution  Reseai 

Goteborg. 

For  primary  bibliographic  entry  see  Field 

W77 -05647 
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IT  RESIDUES  IN  BENTHIC  INVER- 
BRATES  AND  DEMERSAL  FISH  IN  ST 
VRG  ARET'S  BAY,  NOVA  SCOTIA,  ' 

dford  Inst,  of  Oceanography,  Dartmouth  (Nova 

)tia).  Marine  Ecology  Lab. 

r  primary  bibliographic  entry  see  Field  5C 

7-05649 


FECTS  OF  KRAFT  PULPING  EFFLUENTS 
THE  BENTHIC  ALGAL  POPULATIONS  IN 
RTHWESTERN  SPAIN.  I.  DISTRIBUTION 
0  ABUNDANCE  OF  CHARACTERISTIC  FU- 
CEAE  (1NCIDENCIA  DE  VERTIDOS  INDUS- 
ALES  EN  LA  ESTRUCTURA  DE  POBLA- 
INES  INTERMAREALES.  I.  DISTRIBUCION 
»CT.r'ic?CIA     °E     FUCACEAS     CARAC- 

ituto    de    Investigaciones    Pesqueras      Vigo 

lin). 

primary  bibliographic  entry  see  Field  5C 

'-05690 


■  RUCTURAL-FUNCTIONAL  ANALYSIS  OF 

:  SOCIO-POLITICAL  SYSTEM  RELATIVE 

WATER        AND        RELATED        LAND 

ffiSSoKu™  C°ASTAL  ZONE  oe 

ison  Univ.,  S.  C.  Dept.  of  Political  Science 
jnmary  bibliographic  entry  see  Field  6B 

■05722 


SATURATION  AND  MODIFYING 
ROLOGICAL  FACTORS  IN  ESTUARINE 
ER  USED  FOR  COOLING  A  STREAM 
:TRIC  PLANT,  MM 

s  A  and  M  Univ.,  College  Station.  Dept   of 
lie  and  Fisheries  Sciences, 
rimary  bibliographic  entry  see  Field  5C. 


IOLO™NAL   HYDRAULICS:   A  SHORT 

h  Hydraulic  Inst.,  Copenhagen.  Computa- 

Hydrauhcs  Center. 

™*ry  bib'i°graphic  entry  see  Field  8B. 


mrfrfn™  OF  BAROTROPIC  CURRENT 
TUATIONS  ON  THE  TWO-LAYER 
SPORT    CAPACITY    OF    A    CONSTRIC 

s  Tekniske  Hoegskole,  Trondheim.  River 

arbor  Lab. 

iebrandt. 

J  of  Physical  Oceanography,  Vol.7,  No  1  p 
2,  January  1977.  6  fig,  1  tab,  6  ref .  ' 

ptors:  'Fjords,  'Currents(Water) 

ntwns  'Water  transfer,  Salinity,  Density,' 
water-freshwater  interfaces,  Flow,  Foreign 
*Jr&  lea  Water'  Estuaries,  Coasts, 
studies,  Mathematical  models,  Laboratory 

£dki  *Barotropic  currents, 

ord(Norway),  'Norway. 

le  theory  shows  that  the  two-layer  transport 
Vol  a  constriction  may  be  increased  con- 

V  by  barotropic  current  fluctuations,  this 
Uirmed  by  laboratory  experiments.  The  ef- 

Y  »e  of  great  importance  for  the  deep  water 
process  in  some  sill  fjords  and  for  the 

ms  ISWs")  '°nS  in  S°me  overmixed  es'"a- 
501 


Journal  of  Physical  Oceanography ,  Vol.  7,  No.  1 .  p 

S^-jra: 1977- 2  fig>  9  ref-  onr  nr-°83 

Descriptors:  'Waves(Water),  'Winds,  'Gravity 
waves  'Model  studies,  Mathematical  models 
Wwf0ry^teStS>  Fre<luency  analysis,  Energy 
Ve  ocity,  Ocean  waves,  Shallow  water,  Deep 
water,  Oceanography  P 

Identifiers:      'Wave      spectra,      Wind-generated 

The  saturation  range  in  the  frequency  spectrum  of 

r„S  ,??**?  WaVeS  Was  redenved.  Laboratory 
and  theoretical  work  showed  that  wave  breaking  is 
the  result  of  kinematic  instability,  suggesting  that 
wave  celerity  is  the  governing  parameter  fn  the 
saturation  range.  Using  similarity  arguments  a 
general  formulation  was  rederived,  S  the 
wave  profUe  spectrum  S  sub  eta  (omega)  is  propor' 
tional  to  omega  to  the  (-5)  power  in  deep  water  as 
denved  by  Philips  and  S  sub  eta  (omega)  is  pro- 
portional to  omega  to  the  (-3)  power  in  shallow 
water.  The  velocity  spectrum  in  the  saturation 
range  was  denved,  using  linear  wave  theory  as  a 
spectral  transfer  function.  In  both  deep  and  shal- 
low water,  the  horizontal  velocity  spectrum  is  S 
sub  u  (omega)  is  proportional  to  omega  to  the  (-3) 
power.  Wave  and  velocity  measurements  made  in 
deep  and  shallow  water  are  presented,  showine 
agreement  with  theory.  (Sims-ISWS) 
W77-05802 


estMuar^Af{:ow^ODEL     °F     st«^ified 

sssaar in  Hydrau,ic  Eneineerine' 

D.  O.  Hodgins,  T.  R.  Osborn,  and  M.  C.  Quick 
Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 

vT\Z'  MmewCu/!  Sn°Ciety  °f  CivU  Enters, 
•»?i"-,  c\.N°-  WW1'  Procee<Jings  Paper  12734,  p 
25-42,  February  1977.  8  fig,  14  ref,  2  append. 

Descriptors:    'Density    currents,    'Mathematical 
models,  'Canada,  'Estuaries,  Numerical  analysis 
Saune  water,  Saline  water  intrusion,  'Stratified 
tlow,  Tidal  waters.  Salts,  Rivers 
Identifiers:  'Density  flow,  'Fraser  River  estuary 
Tidal  currents,  Two  phase  flow. 

Salt  water  intrusion  in  the  Fraser  River  estuary 
was  modeled  numerically  and  compared  with  a 
field  measurement  program.  The  salt  wedge  was 
observed  to  have  a  highly  dynamic  behavior  and 
yet  to  retain  its  stratified  character.  The  main 
physical  and  computational  problems  studied 
were:  (1)  the  interfacial  stress  term;  (2)  the  neces- 
sary boundary  conditions  at  the  river  mouth;  and 
(3)  the  computational  stability.  The  approach 
described  for  modeling  stratified  flows  gives  a 
satisfactory  description  of  the  large-scale  hydrau- 
hc  features  in  the  Fraser  estuary,  British  Colum- 
bia, Canada.  In  general,  it  provides  the  type  of  nu- 
merical model  that  can  be  used  for  engineering  stu- 
dies in  other  moderately  or  highly  stratified  estua- 
ries. (Roberts-ISWS) 
W77-05804 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 


Observations  of  the  motion  field  associated  with 
the  plume  formed  by  the  outflow  of  the  Connec- 
ticut River  into  the  coastal  seawater  of  Long 
island  Sound  were  presented.  Approximately  35 
drogues  and  drifters  were  tracked  for  each  of  three 
experiments  using  an  airborne  camera.  The  trajec- 
tories and  the  Eulerian  velocity  field  deduced  from 
them  was  presented.  The  offshore  boundary  of  the 
plume  as  formed  by  a  front  where  there  was  a 
strong  discontinuity  at  the  surface  in  both  the 
velocity  and  density  fields.  In  addition  to  a 
vigorous  outflow  of  plume  surface  water  away 
trom  the  nver  mouth  and  parallel  to  the  plume 
axis  the  observations  showed  a  pronounced  sur- 
face flow  toward  the  front  and  normal  to  the  axis 
which  was  consistent  with  frontal  convergence' 
Ihe  speed  of  plume  water  was  found  to  be  highly 
supercritical.  The  motion  of  nearby  ambient  sea- 

(Samsr-asWS)ed  l°  bC  'ittle  affCCted  by  the  plume' 
W77-05808 


(WST^  SYSHTEMADIOISOT°PIC  SAN°  TRACER 

Coastal     Engineering     Research     Center,     Fort 
Belvoir,  Va. 
C.  W.  Judge. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield  VA  22161  as  AD-A014 
168,  Pnce  codes:  A05  in  paper  copy,  A01  in 
microfiche.  Technical  Memorandum  No.  53,  June 
11)2988  P'  2'  f'g'  26  fef'  3  append-  NRC  AT<49- 

Descriptors:  'Beaches,  'Littoral  drift,  'Isotope 
studies,  'Tracers,  'Radioisotopes,  Gold 
radioisotopes,  Sands,  Sediments,  Movement  On- 
site  investigations,  Coasts,  Coastal  engineering 
Data  processing,  Automation,  Geomorphology' 
'Sediment  transport. 
Identifiers:  'Sand  tracing,  Littoral  processes. 

^D^°aStal  ^'neeiing  Research  Center 
\aZc ■  I'  und.er  a  multiagency  program  initiated  in 
1966,  has  developed  a  synoptic  sand  tracing 
system  capable  of  operating  on  the  beach,  in  the 
surf  zone,  and  offshore.  This  system  has  applica- 
tion in  determining  sediment  movement  along 
coastal  areas.  Some  specific  problems  to  which  the 
system  can  be  applied  are:  (1)  mechanisms  of  sedi- 
ment movement;  (2)  improving  beach  fill  criteria- 
(31  relation  of  engineering  structures  to  sediment 
Sms JSWS?  W)  m°Vement  of  disP°sal  materials. 
W77-05809 


yATu*™°F  ™E  SATURATION 
rL,?E  FREQUENCY  SPECTRUM  OF 
-ENERATED  GRAVITY  WAVES, 

Postgraduate    School,    Monterey,    Calif 

Oceanography. 

ornton. 


OBSERVATIONS  OF  THE  MOTION  FIELD  OF 
THE  CONNECTICUT  RTVER  PLUME 

Connecticut  Univ.,  Groton.  Marine  Science  Inst  ■ 

and  Connecticut  Univ.,  Groton.  Dept.  of  Geology* 

and  Geophysics. 

R.  W.  Garvine. 

Journal  of  Geophysical  Research,  Vol.  82  No  3  p 

441-454,  January  20,  1977.  18  fig,  1  tab  'l4  ref    1 

append. 

Descriptors:  'Rivers,  'Estuaries,  'Water  circula- 
tion, 'Connecticut  River,  Tide  waters  Tides 
Buoys,  Flow,  Coasts,  Dye  releases,  Aerial  photog- 
raphy, Aircraft,  Tracking  techniques,  Tracers 
Freshwater-saline  water  interfaces,  Salinity' 
Mapping. 

Identifiers:     'Drogues,     'Long     Island     Sound, 
Drifters,  Fronts(Water),  'Plumes(Rivers) 


LARVAL    MORTALITY    IN    MARINE    FISHES 
AND  THE  CRITICAL  PERIOD  CONCEPT 

Hawaii  Inst,  of  Marine  Biology,  Honolulu    ' 
R.  C.  May. 

In:  The  Early  Life  History  of  Fish,  Vol  I  1974 
Proceedings  of  an  International  Symposium  held 
at  the  Dunstaffnage  Marine  Research  Laboratory 
Oban,  Scotland,  May  17-23,  1973.  p  3-19,  2  tab,  98 

Descriptors:   Population,    'Larval  growth   stage 
Mortality,         Aquatic         populations,         Food 
abundance,  'Fish  populations,  Environmental  ef- 
fects, 'Marine  fish. 
Identifiers:  Year-class  strength. 

The  critical  period  concept  is  defined  as  the 
proposal  that  most  larval  mortality  is  concentrated 
during  a  relatively  short  period  of  early  develop- 
ment. The  paper  reviews  several  variants  of  this 
definition  and  examines  evidence  for  the  critical 

ThTtf,  '"  marif  ?Shes'  The  concePl  maintains 
that  the  strength  of  a  year-class  is  determined  by 
the  ayailabihty  of  planktonic  food  shortly  after  the 
larval  yolk  supply  has  been  exhausted.  Survival 
curves  for  larval  fishes  collected  in  the  sea  did  not 
justify  firm  rejection  or  acceptance  of  this  con- 
cept. Although  field  and  laboratory  data  suggested 
that  starvation  may  be  an  important  cause  of  larval 
mortality  at  the  end  of  the  yolk-sac  stage,  the  rela- 
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Group  2L— Estuaries 

tion  between  starvation-induced  mortality  at  yolk- 
absorption  and  year-class  strength  remained  un- 
clear. It  was  concluded  that  different  species  react 
differently  to  food  deprivation,  and  the  feeding 
condition  facing  a  given  species  will  vary  both  spa- 
tially and  temporally.  (See  also  W77-05821) 
(Chilton-ORNL) 
W77-05822 

LARVAL     MORTALITY     AND     SUBSEQUENT 

YEAR-CLASS    STRENGTH    IN    THE    PLAICE 

(PLEURONECTES  PLATESSA  L.), 

Ministry    of    Agriculture,    Fisheries    and    Food, 

Lowestoft  (England).  Fisheries  Lab. 

R.  C.  A.  Bannister,  D.  Harding,  and  S.  J. 

Lockwood. 

In:  The  Early  Life  History  of  Fish,  Vol.  I,  1974. 

Proceedings  of  an  International  Symposium  held 

at  the  Dunstaffnage  Marine  Research  Laboratory, 

Oban,  Scotland,  May  17-23,  1973.  p  21-37,  7  fig,  4 

tab,  30ref. 

Descriptors:  Population,  'Environmental  effects, 
'Larval  growth  stage,  'Mortality,  Temperature, 
•Fish  populations,  Foodabundance,  Predation. 
Identifiers:  Year-class  strength,  *Plaice.c 

The  data  demonstrated  a  high  early  mortality  for 
the  period  between  egg  production  and  the  end  of 
the  1 -group  stage  which  was  regarded  as  being 
characteristic  of  fecund  populations.  The  data 
were  also  in  line  with  the  concept  that  year-class 
strength  may  be  largely  determined  in  the  plank- 
tonic  phase.  It  was  suggested  that  reduced  tem- 
perature will  prolong  development  and  increase 
the  time  of  potential  exposure  to  predation,  and 
that  low  temperatures  could  result  in  predators 
being  low  in  number,  abnormally  distributed  or  not 
feeding  as  heavily  as  at  average  temperatures.  This 
could  reduce  both  egg  and  larval  mortality  rates. 
(See  also  W77-05821)  (Chilton-ORNL) 
W77-05823 


THE  DISTRIBUTION  AND  MORTALITY  OF 
SOLE  EGGS  (SOLEA  SOLEA  L.)  IN  INSHORE 
AREAS, 

Ministry    of    Agriculture,    Fisheries    and    Food, 
Lowestoft  (England).  Fisheries  Lab. 
J.  D.  Riley. 

In:  The  Early  Life  History  of  Fish,  Vol.  I,  1974. 
Proceedings  of  an  International  Symposium  held 
at  the  Dunstaffnage  Marine  Research  Laboratory, 
Oban,  Scotland,  May  17-23,  1973.  p  39-52,  3  tab,  6 
fig,  4  ref . 

Descriptors:   Population,   *Growth  stages,   *Fish 
eggs,       Larval       growth       stage,       *Mortality, 
•Distribution,  Coasts,   Spawning,   *Fish  popula- 
tions, *Mortality. 
Identifiers:  *Solea  solea(Eggs). 

Distribution  of  sole  eggs  and  larvae  off  the  English 
east  coast  was  surveyed  by  samples  from  the 
whole  coastal  spawning  area  in  1970  and  over  an 
almost  complete  spawning  season  in  the  River 
Blackwater  area  in  1969.  Eggs  were  sorted  into 
developmental  stages  and  the  production  of  the 
stages  was  compared.  Proportions  of  egg  stages 
were  found  not  to  be  significantly  different 
between  regions.  Abundance  of  each  stage  was  de- 
pendent upon  the  numbers  of  eggs  present  and  the 
duration  of  each  stage.  Estimates  of  the  numbers 
of  eggs  produced  per  day  were  plotted  against  the 
midpoints  of  the  five  developmental  stages  and  the 
slopes  of  the  fitted  regression  lines  indicated  an 
egg  mortality  of  95.65%  during  1969  in  the  River 
Blackwater  and  99.95%  on  the  English  east  coast 
in  1970.  (See  also  W77-05821)  (Chilton-ORNL) 
W77-05824 


SEASONAL  CHANGES  IN  DIMENSIONS  AND 
VIABILITY  OF  THE  DEVELOPING  EGGS  OF 
THE  CORNISH  PILCHARD  (SARDINA 
PILCHARDUS  WALBAUM)  OFF  PLYMOUTH, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England).  Plymouth  Lab. 


A.  J.  Southward,  and  N.  Demir. 
In:  The  Early  Life  History  of  Fish,  Vol.  I,  1974. 
Proceedings  of  an  International  Symposium  held 
at  the  Dunstaffnage  Marine  Research  Laboratory, 
Oban,  Scotland,  May  17-23,  1973.  p  53-68,  2  tab,  9 
fig,  39  ref. 

Descriptors:  Population,  *Environmental  effects, 
♦Embryonic  growth  stage,  Growth  stages,  'Fish 
populations,  Eggs,  Mortality,  'Seasonal. 
Identifiers:     'Cornish     pilchard(Eggs),     Sardina 
pilchardus. 

Thirty  stations  were  sampled  monthly  from  Au- 
gust 1969  to  November  1970.  The  eggs  were  staged 
and  their  mortality  and  dimensions  assessed. 
Overall  mortality  averaged  50%  (38%  in  August  to 
92%  in  November)  with  most  of  the  dead  eggs  be- 
longing to  stages  2,  3,  and  4.  Reduction  of  mortali- 
ty after  stage  5  appeared  to  be  connected  with  the 
closure  of  the  blastopore.  High  mortality  in  winter 
appeared  to  be  related  to  temperature.  Considera- 
ble seasonal  change  was  found  in  capsule  diameter 
and  in  diameter  of  the  yolk  mass  and  oil  globule, 
apparently  inversely  related  to  sea  temperature. 
Smallest  eggs  occurred  in  summer  and  largest  in 
winter.  (See  also  W77-05821)  (Chilton-ORNL) 
W77-05825 


ENVIRONMENTAL  INFLUENCES  ON  THE 
SURVIVAL  OF  NORTH  SEA  COD, 

Ministry    of    Agriculture,    Fisheries    and    Food, 
Lowestoft  (England).  Fisheries  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W77 -05826 

SOME  FACTORS  INFLUENCING  EARLY  SUR- 
VIVAL AND  ABUNDANCE  OF  CLUPEONELLA 
IN  THE  SEA  OF  AZOV, 

All-Union  Research  Inst,  of  Marine  Fisheries  and 

Oceanography,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05827 


SOME  OBSERVATIONS  ON  THE  POPULATION 
DYNAMICS  OF  THE  LARVAL  STAGE  IN  THE 
COMMON  GADOIDS, 

Marine  Lab.,  Aberdeen  (Scotland). 

R.Jones,  and  W.B.Hall. 

In:  The  Early  Life  History  of  Fish,  Vol.  I,  1974. 

Proceedings  of  an  International  Symposium  held 

at  the  Dunstaffnage  Marine  Research  Laboratory, 

Oban,  Scotland,  May  17-23,  1973.  p  87-102,  1  tab, 

2  fig,  25  ref. 

Descriptors:  'Environmental  effects,  Population, 
'Food    abundance,    'Fish    populations,    Growth 
stages,  'Larval  growth  stage. 
Identifiers:  'Cod,  'Haddock,  Feeding  strategies. 

Food  density  has  been  shown  to  be  critical  for  sur- 
vival during  the  larval  stage  of  fish.  Haddock  and 
cod  larvae  appeared  to  feed  on  the  young  growing 
stages  of  their  food  species.  By  eating  only  the  lar- 
gest organisms  which  it  is  capable  of  ingesting,  a 
larva  could  minimize  the  number  organisms 
needed  per  day  but  at  the  expense  of  reducing  the 
availability  of  suitable  food.  Larva  could  increase 
the  density  of  suitable  food  by  eating  smaller  or- 
ganisms but  at  the  expense  of  increasing  the 
number  required  per  day.  In  practice,  feeding 
strategy  appeared  to  be  a  compromise  between 
these  alternatives.  Simulation  of  the  effects  of 
competition  between  genotypes  with  different 
feeding  strategies  suggested  that  a  species  like  the 
haddock  should  be  able  to  maximize  its  chances  of 
survival  by  eating  juvenile  copepods  born  with  a  5- 
20  day  period.  (See  also  W77-05821)  (Chilton- 
ORNL) 
W77-05828 


THE    POSSIBLE    DENSITY-DEPENDS* 
LARVAL     MORTALITY    AND    A IX  I/I 
TALITY  IN  FISHES, 

Ministry    of    Agriculture,    Fisheries    and 
Lowestoft  (England).  Fisheries  Lab 
D.  H.  Cushing. 

In:  The  Early  Life  History  of  Fish,  Vol. 
Proceedings  of  an  International  Symposiii 
at  the  Dunstaffnage  Marine  Research  I.ahx 
Oban,  Scotland,  May  17-23,  1973  p  103-11 
1  tab,  10  ref. 

Descriptors:  'Environmental  effects,  Pop 
Predation,  'Fish  populations,  Food  abu: 
Fish,  'Mortality,  Larval  growth  stage, 
growth  stage. 

Identifiers:  'Herring,  'Cod,  Density-depe 
Population  density. 

The  natural  mortality  of  plaice  is  formula 
density-dependent  function  of  age.  The  r 
for  the  concept  is  that  predation  is  densit) 
dent  because  of  the  time  to  search  and  t 
grow  with  age  through  a  series  of  incr 
larger  predatory  fields.  An  attempt  is  ma 
this  theory  to  data  on  the  Boothbay  Harboi 
and  the  Baltic  cod.  Analysis  of  the  c 
showed  that  the  control  mec 
predominated  during  the  larval  drift  in  mo: 
but  in  one  year  class  some  control  occurre 
nursery  ground.  The  data  fit  a  curve  of  del 
pendent  mortality  with  age  quite  well.  (! 
W77-05821)  (Chilton-ORNL) 
W77-05829 


LARVAL  ABUNDANCE  IN  RELATII 
STOCK  SIZE,  SPAWNING  POTENTU 
RECRUITMENT  IN  NORTH  SEA  HERRI 

Rijksinstituut  voor  Visserijonderzoek,  1 

(Netherlands). 

K.  H.  Postuma,  and  J.  J.  Zijlstra. 

In:  The  Early  Life  History  of  Fish,  Vol. 

Proceedings  of  an  International  Symposi 

at  the  Dunstaffnage  Marine  Research  Lat 

Oban,  Scotland,  May  17-23,  1973.  p  1 13-L 

7  fig,  17  ref. 

Descriptors:  'Environmental  effects,  Po; 
•Fish        populations,        'Larvae,        *S] 
•Herrings,  Temperature. 
Identifiers:  *North  Sea. 

A  reappraisal  was  made  of  the  material  < 
and  stock  size  for  two  areas  of  the  North 
Downs  and  the  Dogger.  It  was  concluded 
val  abundance  offers  a  reasonable  mej 
spawning  stock  size.  Larval  abundance  ; 
to  be  also  dependent  on  temperature  corn 
the  spawning  area.  The  relation  was  posit 
Downs  area  and  negative  in  the  Doggei 
Data  connecting  spawning  stock-size  v 
sequent  recruitment  was  present  but 
complete  conformity.  (See  also  W 
(Chilton-ORNL) 
W77-05830 


RELATIONS  BETWEEN  EGG  PRODI 
LARVAL  PRODUCTION  AND  SP/ 
STOCK  SIZE  IN  CLYDE  HERRING, 

Marine  Lab.,  Aberdeen  (Scotland). 
A.  Saville,  I.  G.  Baxter,  and  D.  W.  McKaj 
In:  The  Early  Life  History  of  Fish,  Vol 
Proceedings  of  an  International  Sympos 
at  the  Dunstaffnage  Marine  Research  La 
Oban,  Scotland,  May  17-23,  1973.  p  129-1 
1  tab,  14  ref. 

Descriptors:   Population,   •Reproductioi 

•Larvae,  'Spawning,  'Herrings,  'Mortal 

populations. 

Identifiers:    Density-dependent   mortalit 

class  strength,  'Clyde  herring. 

Surveys  of  the  abundance  of  eggs  and  ea 
stages  of  Clyde  spring  spawning  herring  1 
carried  out  over  the  spawning  area  sii 
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uanu'tative  estimates  of  annual  egg  deposition 
d  of  the  annual  production  of  early  larval  stages 
t  made  and  related  to  the  corresponding  esti- 
ites  of  the  spawning  potential  of  the  stock  The 
btionship  between  annual  larval  production  and 
awning  potential  of  the  stock  suggests  that  in 
mng  there  is  a  density-dependent  mortality  in 
:  egg  stage  at  high  levels  of  spawning  potential 
e  fact  that  in  these  data  there  is  no  statistically 
mficant  relationship  between  larval  production 
1  year-class  strength  suggest  that  there  is  a  sub- 
luent  stage  where  density-dependent  mortality 
w  operates.  (See  also  W77  05821)  (Chilton- 
NL) 
7-05831 


NORTHEASTERN     ATLANTIC     AND     NORTH 

Plymouth  ZSr    E"Vi— 1    Research, 

TVnBTKnb£d8,e'  G'  A-  Co°Per>  and  P-  J-  B.  Hart 
taTheEariyljfe  History  of  Fish,  Vol   I    1974 

r,?hTnlngS,  «  a"  Inte™tional  Symposium  held 
Oban  Wl^T  Mari"e  ReS6arch  Laboratory 
Oban   Scotland,  May  17-23,  1973.  p  159-169,  4  fig 


Descriptors: 


E  USE  OF  DATA  ON  EGGS  AND  LARVAE 
R  ESTIMATING  SPAWNING  STOCK  OF 
H  POPULATIONS  WITH  DEMERSAL  EGGS 

itute  of  Manne  Research,  Bergen  (Norway)  ' 
josaeter,  and  R.  Saetre. 

The  Early  Life  History  of  Fish,  Vol.  I  1974 
:eedings  of  an  International  Symposium  held 
le  Dunstaffnage  Marine  Research  Laboratory 
D29ref  ^  1?"23'  '973'  P  139-149-  >  tab,' 

triptors:  Population,  "Estimating,  Estimating 

h/.'k     ^    *SPawnjng.    *Fish   popula- 
>,  Hatching,  *Demersal  fish,  *Eggs. 

methods  for  estimating  the  size  of  the 
'mng  stock  for  fish  with  demersal  eggs  are 
need.  Both  methods  assume  that  the  hatching 
e  is  known,  and  only  newly  hatched  larvae  are 
.  In  one  method  the  number  of  eggs  deposited 
ie  of  the  spawning  beds  is  determined.  After 
img  begins  an  abundance  index  for  young  lar- 
eleased  from  this  spawning  bed  is  obtained 
referred  to  a  known  point  on  the  hatching 
-.  The  ratio  between  number  of  eggs  and  this 
■,  together  with  the  hatching  curves  and  larval 
dance  index  for  the  whole  spawning  area  are 
to  estimate  the  spawning  stock  size.  In  the 
method,  the  hatching  curve  is  used  for  calcu- 
:  the  percentage  of  eggs  that  are  hatched  at 
ime  On  the  assumption  that  the  number  of 
'  hatched  larvae  sampled  corresponds  to  this 
mage,  the  size  of  the  spawning  stock  may  be 

(See  also  W77-05821)  (Chilton-ORNL) 


Identifiers:  *Mackerel,  North  Sea. 

A  Continuous  Plankton  Recorder  Survey  provided 
•formation  for  the  study.  Two  main  populations 
Cehic SeTd  .r36  WCre  f°Und'  °nC  Cen'"ed  "to 
Si  North  5"*  SP.n"8'  a"d  the  °ther  in  the  Cen- 
2,No,rtl    Sea    dunn8    the    summer.    Larvae 

ZrtCTJy  m°St  °f  the  main  stocks  °f  winter 
spring  and  summer-autumn  spawning  groups  of 
hernng  could  be  delimited  from  their  SaffiS 

f.ocksaof,CrnaLt1S,n,bUti,0n,S-  LarVal  Potion  by 
stocks  of  mackerel  and  herring  spawning  in  deen 
water  near  the  continental  margin  were  cfo  "ly  as 
soaated  with  the  biological  spring  when  food  for 

Norths  W3S  m°St  .Plentiful-  Mackerel  in  the 
North  Sea  spawn  during  the  summer,  a  possible 
adaptation    to    temperature    conditions    at    the 

SSSMlf?  °f  'tS  range-  "  WaS  SUg^sted  that 
hernng  stocks  spawning  in  the  later  autumn  or 

tTonse,uZU  W&  enC°Unter  PO°r  feedi"8  "ond" 

a^DrchaSite*  spring-  (See  a,so  W77" 

W77-05834 


IFICANCE  OF  EGG  AND  LARVAL  SUR- 
MICSO^FllH^1^    °F    POP^ATION 

j  Univ.  (Japan).  Ocean  Research  Inst 
aka. 

e  Early  Life  History  of  Fish,  Vol.  I  1974 
•aings  of  an  International  Symposium  held 
W.  ia\f  Marine  Research  Laboratory, 
Scotland,  May  17-23,  1973.  p  151-157,  2  tab, 

w"F„P0PiI,ati0n'D  *Fish  P°P«laaons, 
Ki-  .i88  '  Larvae-  Estimating,  Spawning. 
«".   Japanese  sardine,  Japan. 

'ning  survey  for  the  Japanese  sardine,  Sar- 
melanosticta,  was  conducted  to  provide  in- 
nL°,n  4!Ze  °f  the  P°P"'ation  and  its  rate 
,nf  ^"  i16  abundance  °f  the  spawning 
0 1  of  sardine  was  estimated  by  dividing 
abundance  of  eggs  spawned  by  the  fecun 
he  female  and  the  ratio  of  females  among 
•the  effort  and  cost  required  for  egg  and 
U™yi  ,s  stated  to  be  considerable  The 
iHc'hu^ORNL)31  22°°  Ven- (SeC  a,S° 


THE  DISTRIBUTION  AND  LONG  TFRM 
CHANGES  IN  ABUNDANCE  OF  LARVaZ  AM 
MODYTES  MARINUS  (RAITT)  IN  THE  NORTlj 

Institute    for    Marine    Environmental    Research 

Edinburgh  (Scotland).  Oceanographic  Lab. 

r.  j.  a.  Hart. 

In:  The  Early  Life  History  of  Fish,  Vol   I    1974 

atXnnnft  «  a"  Iniernatio'«»  Symposium  held 
at  the  Dunstaffnage  Marine  Research  Laboratory 
Oban  Scotland,  May  17-23,  1973.  p  171-182  8  fig 
2  tab,  25  ref.  e' 

Descriptors:  Population,  "Environmental  effects 
Seasonal.  *Distrib"ti°n,  'Phytoplankton,' 

Identifiers:  *Ammodytes  marinus. 

A  Continuous  Plankton  Recorder  Survey  provided 
information  for  the  study.  Particular  attention  was 
paid  to  possible  sources  of  error  in  the  data   aris- 
ing from  the  sampling  method.  Three  centers  of 
sand-eel  larvae  concentrations  were  established 
ihe  time  of  first  appearance  at  the  beginning  of 
the  year,  within  each  centre,  was  found  to  be  cor- 
related with  the  timing  of  the  spring  phytoplankton 
bloom   It  was  pouited  out  that  this  may  indicate  a 
direct  hnk  between  larvae  and  phytoplankton.  The 
hypothesis  was  proposed  that  high  abundance  of 
the  larvae  is  directly  related  to  greater  penetration 
of  Atlantic  water  into  the  North  Sea,  an  influence 
strongly  modified  by  the  fishery  for  adults,  which 
resulted  in  a  decrease  in  numbers  of  larvae   (See 
also  W77-05821)  (Chilton-ORNL) 
W77-05835 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 

TOH  ?]  »t7£NS  °N  ™E  DISTRIBUTION  OF 
*TSH  LARVAE  AND  PLANKTON  NEAR  AND 
ABOVE  THE  GREAT  METEOR  SE^MOUNT 

Meeresku'nde  ^     °ermany)-     InStitUt     *- 

W.  Nellen. 

In:  The  Early  Life  History  of  Fish,  Vol.  I    1974 

Proceedings  of  an  International  Symposium  held 

OhLn  sUntS.ta  in\g, 6  Marine  Research  Laboratory, 
Oban,  Scotland,  May  17-23,  1973.  p  213-214. 

Descriptors:  Population,  *Distribution,  'Plankton 
Larvae,  *Fish  populations,  'Sampling 
Identifiers:  *Great  Meteor  Seamount. 

The  Great  Meteor  Seamount  influences  the  dis- 
tribution of  plankton  by  forming  a  barrier  to  the 
organisms  of  the  deep  scattering  layer  for  horizon- 
tal extension.  The  plankton  biomass  above  the 
seamount  was  found  to  be  only  1/3  as  great  as  that 
found  beside  it.  An  analysis  of  the  length  distribu- 
tion of  fish  larvae  showed  that  above  the  mount 
mesopelagic  oceanic  forms  in  the  plankton  hauls 
were  represented  only  by  the  smaller  specimens 
Horizontal  nng-trawl  hauls  done  at  a  depth  of  25  m 
at  a  permanent  station  near  the  mount  were  dif- 
ferent  from   oblique   tows   in   the   frequency   of 

(Son-ORNU        tyPeS'   (SCe  3lS°  W77-05821> 
W77-05838 


NEARSHORE  DISTRIBUTION  OF  HAWAnAN 
MARINE  FISH  LARVAE:  EFFECTS  OF  WATER 
QUALITY,  TURBIDITY  AND  CURRENTS 

Hawau  Inst,  of  Marine  Biology,  Honolulu  ' 
For  primary  bibliographic  entry  see  Field  5C 
W77-05839 


EFFICIENCY    TEST    ON    FOUR    HIGH-SPEED 
PLANKTON  SAMPLERS,  srmu 

Institute  of  Marine  Research,  Bergen  (Norway) 
W77P05836y  b,blio8raphic  entry  see  Field  7B. 


Incf  FyiCTUATIONS  «  THE 
REI  £1  ™E  LARVAE  OF 
KEL      AND       HERRING       IN       THE 


ON   THE    RELIABILITY    OF   METHODS   FOR 
QUANTITATIVE  SURVEYS  OF  FISH  LARVAE, 

Kiel     Univ      (West     Germany).     Institut     fuer 
Meereskunde. 

W7I7P05837y  bibho8raphic  entrv  see  Field  7B. 


ric»™i~L  AN°  SEAS°NAL  VARIABILITY  OF 
FISH  EGGS  AND  LARVAE  AT  OCEAN 
WEATHER  STATION   INDIA'  AN 

Institute    for    Marine    Environmental    Research 

Ed'nb"r8h  (England).  Oceanographic  Lab. 

K.  Williams,  and  P.  J.  B.  Hart. 

In:  The  Early  Life  History  of  Fish,  Vol  I    1974 

Proceedings  of  an  International  Symposium  held 

at  the  Dunstaffnage  Marine  Research  Laboratory 

Oban,  Scotland,  May  17-23,  1973.  p  233-243,  8  fig,' 

Descriptors:    'Distribution,    *Environmental    ef- 

.;«»  „  e88S>  *Larvae-  'Seasonal,  Distribu- 
tion patterns. 

At  International  Ocean  Weather  Station  T  fish 
eggs  and  larvae  were  identified  for  1971  and' 1972 
arid  their  vertical  and  seasonal  distributions  were 

M°tteid„Me^,numbers  of  eg8s  and  larvae  from 
March  31,  1971  to  October  6,  1971  were  0  14  efiBs 
and  0.12  larvae/cubic  m  and  for  March  24  1972  to 
October  11,  1972  were  0.12  eggs  and  0.09  larvae 

vf r  rt-  a  1  Nme  Species  of  fish  larvae  were 
identified,  the  most  abundant  being  those  of  M 
muellen  which  reached  densities  of  20  lar' 
vae  cubic  m  in  the  surface  30  m  in  September  of 

■  nnlr  7nnma^°nuty  uf  the  larvae  were  found  ^  the 
upper  200  m  in  both  years.  Maurohcus  eggs  were 
found  between  100  and  500  m  with  their  distribu- 
tion being  correlated  with  the  9C  isotherm  The 
eggs  remained  in  water  between  8.8  and  10C  Max 
imum  densities  of  5  eggs/cubic  m  occurred  at  100 
m  m  May   1972,  at  200m  in  June,  1972  and  at  180  m 

ORNL)  '971'  (SeC  a,S°  W77-°5821>  (Cbilton- 

W77-05840 


THE    FEEDING    OF   PLAICE   AND   SAND-EEL 
LARVAE  IN  THE  SOUTHERN  BIGHT  IN  R F I  A 
TION    TO    THE    DISTRIBUTION    OF    THEIR 
FOOD  ORGANISMS,  iMt-IK 

Ministry    of    Agriculture,    Fisheries    and    Food 

Lowestoft  (England).  Fisheries  Lab 

T.  Wyatt. 

In:  The  Early  Life  History  of  Fish,  Vol  I    1974 

Proceedings  of  an  International  Symposium  held 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 

at  the  Dunstaffnage  Marine  Research  Laboratory, 
Oban,  Scotland,  May  17-23,  1973.  p  245-251,  1  tab, 
3  fig,  10  ref . 

Descriptors:    *Distribution,    *Environmental    ef- 
fects, "Larvae,  Feeding  rates,  Prey,  Foods,  *Fish 
food  organisms. 
Identifiers:  *Plaice,  "Sand-eel. 

The  feeding  rates  of  plaice  and  sand-eel  larvae  in 
the  Southern  Bight  was  determined  and  compared 
with  the  distribution  of  their  prey,  Oikopleura  dio- 
ica.  Results  indicated  a  decline  in  feeding  at  high 
encounter  rates  in  plaice  larvae.  This  suggests  that 
fish  larvae  may  be  adapted  to  exploit  different 
relative  food  concentrations.  Plaice  and  sand-eel 
larvae  occurred  together  for  a  period  of  nearly  a 
month  and  since  both  fed  on  Oikopleura,  it  might 
be  concluded  that  the  two  species  were  competing 
with  one  another.  Beginning  with  a  high  density  of 
prey,  the  sand-eels  could  reduce  the  prey  popula- 
tion to  a  level  at  which  plaice  were  better  able  to 
exploit  it.  (See  also  W77-0582 1 )  (Chilton-ORN  L) 
W77-05841 


VERTICAL  MIGRATIONS  OF  LARVAE  OF 
THE  ATLANTO-SCANDIAN  HERRING 

(CLUPEA  HARENGUS  L.), 

Polyarnyi   Nauchno-Issledovatelskii   i   Proektnyi 
Institut  Morskogo  Rybnogo  Khozyaistva  i  Oke- 
anografii,  Murmansk  (USSR). 
A.  S.  Seliverstov. 

In:  The  Early  Life  History  of  Fish,  Vol  I,  1974. 
Proceedings  of  an  International  Symposium  held 
at  the  Dunstaffnage  Marine  Research  Laboratory, 
Oban,  Scotland,  May  17-23,  1973.  p  253-262,  5  fig, 
17  ref. 

Descriptors:  *Distribution,  "Migration,  "Vertical 
migration,  Diurnal,  Larvae,  Fish,  "Herrings. 

Vertical  distribution  of  herring  larvae  was  studied 
from  data  collected  at  diurnal  and  standard 
ichthyoplanktonic  stations  over  a  24  h  period.  As 
they  passed  to  external  feeding  on  the  second  day 
after  hatching,  larvae  made  a  characteristic  migra- 
tion to  the  upper  50m  layer.  At  6-9  days,  larvae 
started  their  regular  diurnal  migrations.  The  am- 
plitude of  diurnal  vertical  migrations  was  found  to 
reach  75-100  m.  Temperature  differences  of  1.0- 
1.5C  between  top  and  bottom  did  not  prevent  ver- 
tical migration.  It  was  concluded  that  a  positive 
phototaxis  at  the  beginning  of  feeding  which  has 
appeared  in  the  process  of  evolution  provides  for 
migration  to  the  upper  layers.  (See  also  W77- 
05821)  (Chilton-ORNL) 
W77-05842 


SEASONAL  VARIATION  OF  ICHTHYOPLANK- 
TON  IN  THE  ARABIAN  SEA  IN  RELATION  TO 
MONSOONS, 

Indian  Ocean  Biological  Centre,  Cochin  (India); 
and    National    Inst,    of    Oceanography,    Cochin 
(India). 
K  J  Peter 

In:  The  Early  Life  History  of  Fish,  Vol  I,  1974. 
Proceedings  of  an  International  Symposium  held 
at  the  Dunstaffnage  Marine  Research  Laboratory, 
Oban,  Scotland,  May  17-23,  1973.  p  263-264. 

Descriptors:    "Distribution    patterns,    "Seasonal, 
Fish  eggs,  Larvae,  "Monsoons,  "Plankton. 
Identifiers:  "Ichthyoplankton,  "Arabian  Sea. 

During  the  southwest  monsoon  season  a  slight 
reduction  in  areas  of  normally  high  concentrations 
of  total  fish  eggs  was  noted.  During  the  northeast 
monsoon  other  areas  which  normally  had  high 
concentrations  were  changed  into  areas  of  lowest 
density.  Areas  of  high  concentration  along  the 
west  coast  of  India  were  retained  without  much 
change.  During  southwest  monsoon  season, 
changes  in  patterns  of  distribution  of  total  fish  lar- 
vae were  noticed  only  along  the  eastern  part  of  the 
Arabian  Sea.  The  areas  of  high  abundance  for  both 
eggs  and  larvae  coincided  with  areas  of  upwell  or 


places  that  were  under  the  influence  of  diver- 
gences. (See  also  W77 -05821)  (Chilton-ORNL) 
W77-05843 


FOOD  AND  FEEDING  OF  LARVAL  REDFISH 
IN  THE  GULF  OF  MAINE, 

National  Marine  Fisheries  Service,  Narragansett, 
R.I.  MARMAP  Field  Group. 
R   R   Tvlfir£tk 

In:  The  Early  Life  History  of  Fish,  Vol  I,  1974. 
Proceedings  of  an  International  Symposium  held 
at  the  Dunstaffnage  Marine  Research  Laboratory, 
Oban,  Scotland,  May  17-23,  1973.  p  267-275,  2  fig, 
3  tab,  9  ref. 

Descriptors:  "Metabolism,  Foods,  Feeding  rates, 
"Larvae,  Copepods,  Predation,  "Fish  food  organ- 
isms. 
Identifiers:  "Redfish,  "Gulf  of  Maine. 

The  stomachs  of  402  larval  redfish  taken  in  an 
Isaac-Kidd  mid-water  trawl  in  the  southwestern 
part  of  the  Gulf  of  Maine  in  late  July  and  Sep- 
tember 1957  were  examined.  The  major  portion  of 
the  diet  was  found  to  consist  of  juveniles  and 
adults  of  copepods  and  larval  copepods.  Larvae  of 
9-18  mm  fed  on  larval  copepods  and  larvae  of  18 
mm  and  larger  on  adult  copepods.  Composition  of 
food  varied  between  stations  and  seasons  but  the 
quantity  of  the  food  did  not  vary  greatly.  (See  also 
W77-05821)  (Chilton-ORNL) 
W77-05844 


FOOD    OF    THE    LARVAL    ANCHOVETA    EN- 
GRAULIS  RINGENS  J., 

Instituto  del  Mar  del  Peru,  Lima. 

B.  R.de  Mendiola. 

In:  The  Early  Life  History  of  Fish,  Vol.  I,  1974. 

Proceedings  of  an  International  Symposium  held 

at  the  Dunstaffnage  Marine  Research  Laboratory, 

Oban,  Scotland,  May  17-23,  1973.  p  277-285,  4  tab, 

2  fig,  12  ref. 

Descriptors:      "Metabolism,      Foods,      "Larvae, 
Plankton,  "Zooplankton,  Phytoplankton, 

Copepods,  Size,  "Fish  food  organisms. 
Identifiers:  "Anchoveta. 

The  data  showed  that  anchoveta  during  the  larval 
stage  (from  3-30  mm)  feed  on  zooplankton  and  that 
the  staple  food  throughout  the  year  is  copepods  in 
different  stages  of  development.  Analysis  of  the 
gut  contents  of  juvenile  anchoveta  has  shown  that, 
at  lengths  above  46  mm  the  proportion  of 
phytoplankton  in  the  food  steadily  increases  to  a 
length  of  about  12  cm  when  the  food  is  almost  en- 
tirely phytoplankton.  No  marked  variation  in  the 
composition  of  the  food  was  noted  between 
seasons,  although  there  was  in  the  quantity  of 
food,  with  the  heaviest  feeding  in  summer.  (See 
also  W77-0582I)  (Chilton-ORNL) 
W77-05845 


LABORATORY  STUDIES  OF  PREDATION  BY 
EUPHAUSIID  SHRIMPS  ON  FISH  LARVAE, 

National  Marine  Fisheries  Service,  La  Jolla,  Calif. 
Southwest  Fisheries  Center. 
G.  H.  Theilacker,  and  R.  Lasker. 
In:  The  Early  Life  History  of  Fish,  Vol.  I,  1974. 
Proceedings  of  an  International  Symposium  held 
at  the  Dunstaffnage  Marine  Research  Laboratory, 
Oban,  Scotland,  May  17-23,  1973.  p  287-299,  5  tab, 
4  fig,  30  ref. 

Descriptors:  "Predation,  Foods,  "Feeding  rates, 
"Larvae,  "Shrimp,  Fish,  Laboratory  investiga- 
tions. 

Data  indicates  that  euphausiid  shrimps  may  be  im- 
portant predators  of  fish  larvae.  When  the  number 
of  yolk-sac  anchovy  larvae  offered  was  limiting 
the  median  number  eaten/day  by  larval  E.  pacifica 
was  2;  juvenile  euphausiids  ate  7,  and  adults  17. 
Within  the  adult  euphausiid  size  group,  feeding  on 
fish  larvae  increased  with  increasing  animal  size 


but  no  size-specific  feeding  could  be  demoni 
for  juveniles.  The  amount  of  feeding  was  i 
fected  by  the  addition  of  another  prey,  in 
starvation,  molting,  or  the  length  of  time  i 
tivity.  The  amount  of  feeding  increased  as  tl 
density  increased.  Feeding  rate  was  not  al 
by  the  time  of  day.  When  older,  more 
anchovy  larvae  were  offered  the  percent  < 
ture  was  lower.  (See  also  W77-05821J  (C 
ORNL) 
W77-05846 


CHEMICAL     CHANGES     DURING     OR 

AND  STARVATION  OF  HERRING  I.ARV, 

Dunstaffnage     Marine     Research     Lab., 

(Scotland). 

For  primary  bibliographic  entry  see  Field  5< 

W77-05847 


METABOLISM  OF  NITROGENOUS  WAS 
THE  EGGS  AND  ALEVINS  OF  RAI 
TROUT,  SALMO  GAIRDNERI  RICHARD 

Kent    State    Univ.,    Ohio.    Dept.    of    Bi 

Science. 

For  primary  bibliographic  entry  see  Field  5( 

W77-05848 


FEEDING,       STARVATION       AND       W 
CHANGES  OF  EARLY  FISH  LARVAE, 

Tokyo    Univ.    of    Fisheries    (Japan).    F 

Resources  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5' 

W77-05849 


QUANTITATIVE  NUCLEIC 

HISTOCHEMISTRY  OF  THE  YOLK  SA 
CYTHJM  OF  OVIPAROUS  TELEOSTS: 
CATIONS     FOR      HYPOTHESES     OF 
UTILIZATION, 

Clemson  Univ.,  S.C.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5 
W77 -05850 

MERCURY  IN  FISH  AND  SHELLFISH  < 
NORTHEAST  PACD7IC.  I.  PACIFIC  HA 
HIPPOGLOSSUS  STENOLEPIS, 

National  Marine  Fisheries  Service,  Seattle 
Pacific  Utilization  Research  Center. 
For  primary  bibliographic  entry  see  Field  5 
W77-05865 


HISTOPATHOLOGY  OF  AN  ACUTE  I 
SION  IN  THE  SUMMER  FLO! 
PARALICHTHYS  DENTATUS,  AND 
SPECULATIONS  ON  THE  ETIOLOGY 
ROT  DISEASE  IN  THE  NEW  YORK  BIG 
National  Marine  Fisheries  Service,  Oxfc 
Middle  Atlantic  Coastal  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  i 
W77-05870 

HEAVY  METAL  CONCENTRATIONS  1 
NEYS  OF  ESTUARINE  RACCOONS 
FLORD3A, 

Florida  State  Dept.  of  Health  and  Rehal 
Services,  Tallahassee.  Health  Program  Ofl 
For  primary  bibliographic  entry  see  Field . 
W77-05871 

CHLORINATED  HYDROCARBONS 
TOTAL  MERCURY  IN  THE  PREY  ( 
WHITE-TAILED  EAGLE  (HALIAEET 
BICILLA  L.)  IN  THE  QUARKEN  STR^ 
THE  GULF  OF  BOTHNIA,  FINLAND, 
Kuopio  Univ.  (Finland).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  '. 
W77-05875 
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EDURE    FOR    HYGIENIC    STUDIES    IN 
RMINING  LOCAL  METHODS  FOR  PRO- 
ING  WATER  RESOURCES  OF  MARINE 
ES  OF  WATER,  (IN  RUSSIAN), 
ino-Issledovatelskii   Institut   Epidemiologii, 
biologii  i  Gigieny ,  Rostov-na-Donu  (USSR), 
imary  bibliographic  entry  see  Field  5B 
5878 


CAL  SWIMMING  SPEEDS  OF  COHO 
ON  (ONCORHYNCHUS  KISUTCH)  FRY 
MOLT  STAGES  IN  RELATION  TO 
TTY  AND  TEMPERATURE, 

Columbia    Univ.,    Vancouver.    Inst,    of 
I  Resource  Ecology, 
mary  bibliographic  entry  see  Field  5C 
S880 


AND    EFFECT    OF    NAPHTHALENES- 
IOLLED  ECOSYSTEM  POLLUTION  EX- 

[ENT, 

ay  Inst.,  of  Oceanography,  Savannah,  Ga. 

mary  bibliographic  entry  see  Field  5C 

894 


GICAL  TRANSPORT  OF  COPPER  AT 
EWE  AND  SAANICH  INLET:  CON- 
ED ECOSYSTEM  POLLUTION  EXPERI- 

Lab.,  Aberdeen  (Scotland). 

nary  bibliographic  entry  see  Field  5B 

895 


(ING  LOBSTER  ABUNDANCE  AND  THE 
UCTION     OF    KELP    BEDS    BY     SEA 

ie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

lary  bibliographic  entry  see  Field  5C 
H)2 


UNITY    STRUCTURE     AND    THE    EF- 

JJF.«£OLLUTION      IN      SEA-GRASS 
IWS  AND  ADJACENT  HABITATS, 

State  Univ.,  Tallahassee.  Dept.  of  Biologi- 

ice. 

ary  bibliographic  entry  see  Field  5C 

03 


S  OF  A  SPILL  OF  MARINE  DIESEL 
'  THE  ROCKY  SHORE  FAUNA  OF 
ISLAND,  HONG  KONG, 

ab.,  Aberdeen  (Scotland). 

ary  bibliographic  entry  see  Field  5C 

)6 


S  OF  SPECIES,  SEX,  LENGTH  AND 
IT  ON  THE  MERCURY  CONTENT  OF 
SHARK  GALEORHINUS  AUSTRALIS 
V)  AND  THE  GUMMY  SHARK 
US  ANTARCTICUS  GUENTHER 
SOUTH-EASTERN         AUSTRALIAN 

Ministry  for  Conservation,   Melbourne 

).  Fisheries  and  Wildlife  Div. 

iy  bibliographic  entry  see  Field  5C. 


3N  OF  SUSPENDED  OIL  PARTICLES 
!  INFLUENCES  ON  MORTALITY  IN 
TUSCAN  LARVAE,  (IN  JAPANESE), 

Kegional     Fisheries     Research     Lab 

Japan). 

T  bibliographic  entry  see  Field  5C. 


SEWAGE  NUTRIENT  ENRICHMENT  AND 
PHYTOPLANKTON  ECOLOGY  ALONO  THF 
CENTRAL  COAST  OF  LEBANON 

American  Univ.,  Beirut,  (Lebanon).  Dept  of 
Biology. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-05911 


llSr^  ™»  EFFECTS  OF  CADMIUM  AND 
SALINITY  COMBINED  WITH  CONSTANT  AND 
CYCLING  TEMPERATURES  ON  THE  LARVAL 
SPECIESPMENT  °F  TW°  ESTUARINE  CRAB 

Duke  Univ.,  Beaufort,  N.C.  Marine  Lab. 
For  primary  bibliographic  entry  see  Field  5C 
W77-05912 

COPPER,  ZINC  AND  CADMIUM  IN  COASTAL 
WATERS  OF  THE  N.W.  MEDITERRANEAN 

International  Lab.  of  Marine  Radioactivity,  Monte 
Carlo  (Monaco).  Oceanographic  Museum. 
For  primary  bibliographic  entry  see  Field  5B 
W77-05913 


TRACE  METALS  IN  SOUTHERN  CALIFORNI- 

AN  MUSSELS, 

California  Univ.,  Los  Angeles.  Lab.  of  Nuclear 

Medicine  and  Radiation  Biology. 

For  primary  bibliographic  entry  see  Field  5A 

W77-05914 


MERCURY    IN    PLANKTON    FROM    A    POL- 
LUTED NORWEGIAN  FJORD, 

Norsk  Institutt  for  Vannforskning,  Blindern. 
For  primary  bibliographic  entry  see  Field  5  A 
W77-05915 


RESIDUES  OF  CHLORINATED  HYDROCAR- 
BONS IN  MARINE  ORGANISMS  IN  RELATION 
TO  SIZE  AND  ECOLOGICAL  PARAMETERS  1 
PCB,  DDT,  DDE  AND  DDD  IN  FISHES  AND 
MOLLUSCS  FROM  THE  ENGLISH  CHANNEL 
Institut  fuer  Meeresforschung,  Bremerhaven 
(West  Germany). 

For  primary  bibliographic  entry  see  Field  5C 
W77-05917 


A  TWO-DIMENSIONAL  MATHEMATICAL 
MODEL  FOR  WATER  QUALITY  PLANNING  IN 
ESTUARIES, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B 

W77-05926 


WAVE-INDUCED    CIRCULATION     IN    SHAL- 
LOW BASINS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B 
W77-05970 


SALT     WATER    PUMPING     CONTROLS    SEA 
WATER  INTRUSION, 

Ground    Water    Consultants    Group,    Edmonton 

(Alberta). 

P.  L.  Hall,  and  M.  G.  Mateyk. 

Water  and  Sewage  Works,  Vol.  124,  No  2   p  78- 

81,  February  1977.  8  fig,  5  ref. 

Descriptors:  :Saline  water  intrusion,  'Sea  water, 
'Canada,  'Water  wells,  Saline  water-freshwater 
interfaces,  Saline  water  systems,  Saline  water, 
Wells,  Fish,  Potable  water,  Model  studies,  Com- 
puter models,  On-site  investigations,  Well  casings, 
Well  screens,  Corrosion,  Groundwater,  Aquifers, 
Groundwater  movement,  Hydrogeology. 
Identifiers:  'Salt-water  contamination,  Fresh- 
water wells,  Salt-water  wells. 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 

Increasing  demands  for  freshwater  by  fish  plants 
and  townspeople  in  Shippegan,  New  Brunswick 
resulted  in  over-pumping  and  ensuing  salt  water 
contamination  of  freshwater  wells  in  the  town  A 
later  extension  of  harbor  facilities  threatened 
offshore  salt  water  intake.  A  computer  model  was 
developed  to  simulate  salt  water  intrusion  result- 
ing from  wells  located  near  a  shore.  Results  from 
the  model  showed  that  the  regulation  of  fresh- 
water pumping  and  the  construction  of  salt  water 
wells  near  the  shore  could  control  salt  water  intru- 
sion. The  construction  of  salt  water  wells  in  Ship- 
pegan has  demonstrated  the  feasibility  of  this 
method  for  controlling  intrusion.  The  use  of  inert 
materials  has  prevented  corrosion  of  the  wells 
However,  the  corrosion  of  pumps  by  salt  water 
still  remains  a  problem.  (Sims  -  ISWS) 
W77-05972 


AN  HIERARCHICAL  GOAL  PROGRAMMING 
APPROACH  TO  ENVIRONMENTAL-LAND  USE 
MANAGEMENT, 

Texas  Univ.  at  Austin. 

For  primary  bibliographic  entry  see  Field  6G 

W77-05979 


DISSOLVED  GAS  SATURATION  ANOMALIES 
AND  EXCESS  HELIUM  IN  THE  OCEAN, 

Scnpps   Institution  of  Oceanography,   La  Jolla 

Calif. 

For  primary  bibliographic  entry  see  Field  5A 

W77-06024 


CALIFORNIA-'SAVING  THE  COAST', 

For  primary  bibliographic  entry  see  Field  6G 
W77-06048 


ACHIEVEMENTS     IN     MARINE     CONSERVA- 
TION, 1.  MARINE  PARKS, 

International  Union  for  Conservation  of  Nature 

and    Natural    Resources,    Morges    (Switzerland) 

Commission  on  Ecology. 

For  primary  bibliographic  entry  see  Field  5G 

W77-06049 


CLOSED-CYCLE  MARICULTURE  IN  MARY- 
LAND, VIRGINIA,  AND  DELAWARE:  AN  EX- 
AMINATION OF  THE  ADAPTABILITY  OF  EX- 
ISTING FISHERY  LAWS  TO  NEW  TECHNOLO- 

GY, 

Delaware  Univ.,  Newark.  Sea  Grant  Program. 

For  primary  bibliographic  entry  see  Field  6E 

W77-06052 


FROM        HURRICANE 


SURGE        EFFECTS 
ELOISE, 

Army  Engineer  District,  Mobile,  Ala.  Navigation 

and  Coastal  Branch. 

W.  W.  Burdin. 

In:  Proceedings  of  Mississippi  Water  Resources 

Conference  1976,  p  1-18,  18  fig,  3  ref. 

Descriptors:  'Hurricanes,  'Surges,  'Damages, 
Florida,  Gulf  of  Mexico,  Winds,  Coasts,  Dunes, 
Storms,  Beaches,  Protection,  Bulkheads  Erosion 
Tidal  energy,  Waves(Water),  Tides,  Disasters' 
Coastal  structures. 
Identifiers:  'Hurricane  Eloise. 


Hurricane  Eloise  struck  the  Florida  gulf  Coast  in 
September  1975  with  the  heaviest  damage  occur- 
ring in  the  Panama  City  area.  At  landfall  Eloise 
classed  as  a  Category  3  storm,  had  an  observed 
minimum  pressure  of  955  mbar,  maximum 
sustained  winds  of  110  knots,  a  forward  speed  of 
23  knots,  an  eye  diameter  of  20  nautical  miles,  and 
a  radius  of  maximum  winds  of  20  nautical  miles 
Although  the  Weather  Service  forecast  a  1 0-foot 
surge  for  Eloise,  the  actual  high  water  elevation 
was  15-16  feet  mean  sea  level.  The  author  analyzes 
the  method  of  computing  surge  forecasts  and  sug- 
gests further  research  to  find  the  cause  of  the  dis- 


19 


Field  2— WATER  CYCLE 
Group  2L— Estuaries 


crepancy  between  the  forecast  and  the  actual 
surge  Eight  pages  of  photographs  of  the  storm  and 
its  damage  to  the  Panama  City  beaches  are  in- 
cluded The  author  notes  that  the  difference  in 
severity  of  damages  between  Eloise  in  Florida  and 
Camille  on  the  Mississsippi  Gulf  Coast  was  due  to 
Florida's  protective  dune  line.  (See  also  W77- 
06084)  (Capehart-Florida) 
W77-06085 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 

THE  LOK  ON  PAI  DESALTING  PLANT  -  HONG 
KG    G, 

H.J.  Woodthorpe. 

Water  Services,  Vol  80,  No.  965,  p  412-418,  July, 

1976. 

Descriptors'.  'Desalination  plants,  Desalination 
apparatus,  Desalination  processes,  'Desalination 
wastes,  'Impaired  water  use,  Desalination,  Water 
supply,  Water  resources,  Water  sources,  Mu- 
nicipal water,  Water  storage,  Reservoir  storage, 
Water  resources  development,  Water  supply 
development,  'Salinity,  Sea  water,  'Waste  water 
treatment,  'Corrosion  control,  Distillation,  'Flash 
distillation. 

The  world's  largest  desalination  plant  was  opened 
last  year  in  Hong  Kong.  The  background  of  the 
plant,  water  demand  of  the  area,  and  operation  of 
the  facility  are  discussed.  An  experimental  pro- 
gram was  conducted  to  investigate  various  factors 
prior  to  construction  of  the  plant.  These  included 
(1)  the  fluctuation  in  the  salinity  of  the  seawater  in 
the  river  estuary,  (2)  the  corrosive  and  erosive  ef- 
fects of  local  seawater  on  conventional  construc- 
tion materials  and  (3)  the  effect  of  desalted  waters 
on  old  and  new  water  mains.  Details  of  the  plant 
design  are  given.  It  utilizes  a  cross-tube  multistage 
flash  distillation  procedure.  There  are  six  evapora- 
tor units.  Corrosion  is  the  most  serious  single 
problem  in  seawater  distillation,  thus  control  of 
brine  chemistry  is  crucial.  Costs  and  financing  of 
the  plant  are  also  presented  and  evaluated. 
(Jamail-Arizona) 
W77-05940 

3B.  Water  Yield  Improvement 


polyacrylic  acid,  polymethacrylic  acid,  water- 
soluble  salts  thereof,  and  acylic  copolymers 
formed  from  either  acrylic  acid  or  methacrylic 
acid.  (Sinha-OEIS) 

W77-05657 


ALTERNATE     METHODS     OF     AVALANCHE 
CONTROL  (INTERIM)  (1974-1975), 
Washington  Univ.,  Seattle.  Geophysics  Program; 
and  Washington  Univ.,  Seattle.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2C 
W77-05810 


THE  AMERICAN  EXPERIENCE, 

For  primary  bibliographic  entry  see  Field  6G. 
W77-05941 


land  alteration,  (3)  chemical  (Oil  surfaw 
menis,  and  (4)  groundcoverv  Av  ■ 
and  performance  and  maintenance  requu 
which  influence  the  suitability  for  particuU 
and  sites  of  each  method  are  evaluated.  Thi 
of  catchment  shape  is  also  presented  A  c< 
harvesting  system  includes  a  means  to  st 
collected  water.  There  are  three  basic 
systems:  (1)  excavated  pits  or  ponds,  ( 
made  of  rubber  or  plastic,  and  (3)  tanks  of 
concrete.  The  most  appropriate  system  fo 
ticular  site  depends  upon  local  conditions  i 
site  accessibility,  available  materials,  and 
labor  and  material.  Excavated  pits  are  tl 
common  type  of  water  storage  system 
spreading  as  a  means  of  utilizing  ep 
streamflow  for  production  of  crops  or  J 
evaluated.  (Jamail-ArizonaJ 
W77-05946 


SOIL  SEALING  METHOD, 

American  Colloid  Co.,  Skokie,  111.  (Assignee). 
J.  Hughes. 

U.S.  Patent  No.  3,986,365,  3  p,  3  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
951 ,  no  3,  p  963,  October  19,  1976. 

Descriptors:  'Patents,  'Seepage  control,  'Water 
control,  'Soil  sealants,  Sealants,  Bentonite,  Mont- 
morillonite,  Polymers. 
Identifiers:  Polyacrylic  acid. 

This  invention  is  predicated  on  the  discovery  that 
when  a  water-soluble  polymer  is  added  to 
bentonite,  in  certain  amounts,  the  resulting  com- 
position when  added  to  soil  requires  50-60%  less 
bentonite  in  order  to  prevent  seepage  of  water. 
The  principal  object  is  to  provide  a  method  for 
forming  lagoons,  irrigation  ditches,  and  other 
water  holding  areas  which  will  not  allow  seepage. 
The  bentonite  utilized  is  one  which  will  hydrate  in 
the  presence  of  water.  A  preferred  bentonite  is 
sodium  bentonite  which  is  basically  a  hydratable 
montmorillonite  clay  which  has  sodium  as  its 
predominate  exchangeable  ion.  However,  the 
bentonite  useful  in  forming  water  holding  areas 
may  also  contain  other  cations  such  as  calcium, 
magnesium  and  iron.  The  water-soluble  polymer  is 
preferably  polyacrylic  acid,  water-soluble  salts  of 


HYDROLOGY  FOR  SOIL  AND  WATER  CON- 
SERVATION IN  THE  COASTAL  REGIONS  OF 
NORTH  AFRICA-EXAMPLE  OF  A 

HYDROLOGICAL  TECHNIQUE  FOR  SMALL 
BASINS, 

Soil  Conservation  Service,  Washington,  D.C.  bn- 
gineering  Div. 

In:  FAO  Conservation  guide  2,  Hydrological 
Techniques  for  Upstream  Conservation,  Rome, 
Italy,  1976.  p  53-65,  4  fig,  5  tab,  5  ref.  S.  H.  Kun- 
kle,  J.  L.Thames,  ed. 

Descriptors:  'Rainfall-runoff  relationships, 
'Storm  runoff,  'Storm  water,  'Design  storm, 
'Soil  conservation,  'Water  conservation,  'Africa, 
Basins,  Hydrology,  Precipitation(Atmospheric), 
Rainfall,  Drainage  area,  Drainage,  Evapotrans- 
piration,  Hydrologic  aspects,  Climatic  data, 
Storms,  Runoff,  Watershed  management,  Dis- 
tribution patterns,  Rainfall. 
Identifiers:  North  Africa(Coastal  regions). 

Procedures  for  estimating  precipitation  and  runoff 
relationships  on  small  drainage  areas  are 
presented.  Although  designed  for  the  planning  of 
small  soil  and  water  conservation  projects  in 
North  Africa,  they  are  applicable  to  areas  with 
similar  climatic  conditions.  Catchment  charac- 
teristics of  a  watershed  are  evaluated  in  order  to 
estimate  the  volume  of  runoff  at  a  designated 
point;  the  extent  to  which  the  soil,  land  use, 
vegetative  cover  and  land  treatment  measures  af- 
fect storm  runoff  is  taken  into  account;  the  soil  is 
divided  into  four  hydrologic  groups  according  to 
runoff  producing  potential.  The  sequence  of  crops 
on  the  cultivated  portion  of  the  catchment  is  evalu- 
ated on  the  basis  of  hydrologic  effects.  Storm  rain- 
fall patterns  are  discussed  and  the  procedure  for 
estimating  the  volume  of  storm  runoff  is 
presented.  (Jamail-Arizona) 
W77-05945 


HARVESTING  SURFACE  RUNOFF  AND 
EI  HEMERAL  STREAMFLOW  IN  ARID  ZONES, 

National  Centre  for  Arid  Zone  Studies,  Saltillo, 

(Mexico). 

J.  Medina. 

In:  FAO  Conservation  Guide  3,  Conservation  in 

Arid  and  Semiarid  Zones,  Rome,  Italy,  1976.  p  61- 

72  11  fig,  10  ref. 

Descriptors:  'Water  harvesting,  'Arid  lands, 
'Water  storage,  'Surface  runoff,  'Water  yield  im- 
provement, Water  yield,  Runoff,  Ephemera] 
streams,  Soil  surfaces,  Stock  water,  Water  conser- 
vation, Rainfall-runoff  relationships,  Rain  water, 
Water  supply.  Storage,  Surface-groundwater  rela- 
tionships. 

Water  harvesting  is  an  ancient  technique  used  to 
provide  water  for  small  agricultural  operations, 
stock  use,  or  domestic  needs.  Surface  harvesting 
and  catchment  techniques  are  presented  and  main- 
tenance problems  of  a  water  harvesting  system 
described.  Four  methods  of  surface  harvesting  are 
discussed:  (1)  naturally  impervious  surfaces,  (2) 


RAINFALL     RESULTS,     1970-1975:     FI 
AREA  CUMULUS  EXPERIMENT, 

National  Hurricane  and  Experimental  M« 

gy  Lab.,  Coral  Gables,  Fla. 

W.  L.  Woodley ,  J.  Simpson,  R.  Biondmi,  a 

Berkeley. 

Science,  Vol.  195,  No.  4280,  p  735-742,  I 

25,  1977.  1  fig,  5  tab,  16  ref.  NSFGM3764 

Descriptors:  'Weather  modification,  *Clo 
ing,  'Rainfall,  'Florida,  Silver  iodide,  Nu 
Convection,  Cloud  physics,  Mathematical 
On-site  investigations,  Aircraft,  I 
precipitation,  Precipitation(Atmospheric), 
Radar,  Data  processing,  Meteorology. 
Identifiers:  Massive  seeding,  Convectivet 

The  latest  rainfall  results  of  the  Florida  t 

mulus  Experiment  (FACE)  were  discuss* 

review  of  the  background,  design  and  earl 

of  the  experiment.  Analysis,  without  the  t 

data  stratification  and  appropriate  cova 

the   48   random    experimentation   days 

through  1975,  provided  no  evidence  that 

seeding  appreciably  altered  the  rainfall 

fixed  target  area  (1 3,000  sq  km).  Partition! 

experimentation  days,  according  to  whi 

convective    echoes    moved    across    the 

peninsula  or  developed  in  situ,  was  more 

tive.  Use  of  this  echo  motion  covariate 

meaningful  predictor  models  of  natural  ra 

stepwise  regression  program  produced  p 

evidence  for  an  effect  of  seeding  in  both 

tion  categories.   For  days  with  moving 

there  is  evidence  for  a  positive,  statistical 

cant  treatment  effect  on  the  rainfall  fron 

ject  clouds  (the  floating  target)  and  in  tt 

target  area.  The  results  for  days  with  s 

echoes,    although    considerably   more 

suggest  that  seeding  produced  more  rain! 

floating  target  but  with   no  net  chang 

precipitation  in  the  overall  target  area.  Tl 

cations  of  this  result  and  a  possible  ex 

were  discussed.  Corroborative  statistical 

and  discussion  were  presented,  including 

sion  of  the  physical  bases  and  history  of 

motion  convariate  and  the  meteorologic 

tors,  analysis  that  is  supportive  of  the  i 

adjusted  radar  measurements  of  precip 

FACE  and  results  of  relevant  cloud  phy 

surements  in  Florida.  (Sims-ISWS) 

W77 -05975 

THE  1974  SKYWATER  WORKSHOP, 

RAND  Corp.,  Santa  Monica,  Calif. 
F.  W.  Murray. 

Available  from  the  National  Technical 
tion  Service,  Springfield,  VA  22161  as 
346  Price  codes:  A03  in  paper  copy 
microfiche.  Rand  Paper  P-5289,  August  1 
2  tab,  append. 

Descriptors:  'Weather  modification,  *J 
dies,  'Cloud  seeding,  'Conferences,  W 
cal  models,  Computer  models.  Cloud 
Precipitation(Atmospheric),   Design,   t 
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ling      Meteorology,     Rain,     Snow,     Water 
y,  Water  resources. 

ifiers:  'Skywater,  Experiment  design   *Hieh 
i  Cooperative  Experiment. 

Division  of  Atmospheric   Water  Resources 
gement  of  the  Bureau  of  Reclamation  has 
ed  authorization  and  funding  to  set  up  and 
te  the  High  Plains  Cooperative  Experiment 
lie  primary  aim  of  determining  the  feasibility 
imenting  precipitation  in  the  High  Plains  re- 
s' artificial  means.  In  order  to  take  advantage 
'.  widest   range   of   technical   expertise    in 
og    the    experiment,    the    1974    Sky  water 
hop  was  convened  in  Vail,  Colorado  on  22- 
if  1974.  Approximately  40  visiting  scientists 
lost  members  of  the  Bureau  of  Reclamation 
pated  in  a  series  of  roung  table  discussions 
in  three  interest  groups-design  and  evalua- 
measurements,    and     modeling-but    with 
at  general  sessions.  This  paper  consisted  of 
nor  s  notes  taken  at  the  generagl  and  model- 
sions  and  some  personal  comments   Its  in- 
use  is  to  assist  the  Bureau  of  Reclamation 
lei  in  preparing  the  official  Proceedings  of 
rkshop.  (Sims-ISWS) 
976 


fse  Of  Water  Of  Impaired 
ality 
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ATION  OF  AGRICULTURAL  ADJUST 

1-0  IRRIGATION  WATER  SALINITY    A 

STUDY       FOR       PINAL       COUNTY 

"A,  * 

Univ.,  Tucson.  Dept.  of  Hydrology  and 
esources.  6/ 

3ster. 

e  from  the  National  Technical  Informa- 
nt, Springfield,  VA  22161  as  PB-265  106 
ies:  A09  m  paper  copy,  A01  in  microfiche' 

tesi-x  l8° p  owrt  a-°48: 

ore:  'Watershed  management,  'Decision 
Flood  control,  Irrigation,  'Water  yield 
yie'd,  Optimization,  Snowmelt  runoff' 
t  Stochastic  processes,  'Model  studies' 
'n  water.  ' 

§    Vegetation    management,    Bayesian 

ary  purpose  was  to  develop  a  methodolo- 
atershed  managers  to  use  in  resource 
ent  and  conservation  decision  making 
P  event-based  precipitation  models  were 
•o  serve  as  inputs  into  deterministic 
I  models  with  the  result  that  a  time  series 
ogic  outputs  could  be  obtained.  These 
Z.l  u  sediment  y^lds  and  peak  flow 
W  then  be  used  to  reflect  the  extent  of 
ivit  es  ln  modifying  the  environment,  as 
or  the  optimal  design  and  operation  of 
rol  facilities.  The  effort  was  directed  for 
sized    watersheds    where    little    or    no 

"n^uiZ"  aVaiiable-  but  Precipitation 
n  could  be  obtained  from  onsite  or  near- 
is.  A  variety  of  problems  were  modeled 

IZ  VSUJCh  ,aS'  predictin8  snowmelt  fu- 
eling hydrologic  effects  of  land  use 
■tochastic  analyses  of  water  yield  in- 
™  vegetation  management,  and  the 
oodwater  retarding  structures.  The  pro- 

coW  ,that  inventory  co^ol 
could  be  adapted  for  obtaining  an  op- 
tion policy,  ,,e.,  one  that  maximizes  net 
itn^f S-  Bayesian  decision  theory  was 
juncnon  with  event-based  precipitation 
obtamng  the  design  of  a  structure 
a  specific  problem  rather  than  using 
a  criteria  such  as  the  1 00-year  flood 


THELOWER  SAN  LUIS  REY  RIVER  VAlirv 

StfSBZSW  JSK.  --"-0^: 

E^StST*'  Men''°  ***■  CaUf'  Water 
W77P05™5T  bibIi08raphic  entrV  see  Field  4B. 

ICNHTHECTFH^AAL^\  °F  GROUND  WATER 
AReT  SASL°nLUSA  CANAL  SERVICE 
AREA,    SACRAMENTO    VALLEY,    CALIFOR- 

Geological  Survey,  Menlo  Park  Calif  WatPr 
Resources  Div.  water 

W7%0S7S6   bibUographic  entrV  see  Field  5A. 
SOIALCHING    °F    A    HIGHLY    SALINE-SODIC 

DeSsssvpers;ringen  (Netheriands)- 

W0?™3^  bibIi°8raphic  entry  see  Field  2G. 

PROCEEDINGS    OF    THE    CONFERENCE    ON 
SALT  AND  SALINITY  MANAGEMENT 

California  Univ.,  Davis.  Water  Resources  Center 

Wrz™^  blbli°8raphic  ent,T  see  Field  5G. 


this  s^dvehtrati0nS-  °rain  SOrghum  was  chosen  for 
this  study  because  it  is  commonly  grown  in  regions 

d  oEep1a87CU,tUre  Where  Salinity  "s  often  f 
problem.  Plants  were  grown  to  maturity  in  auto- 

£veha!ay  hPefrMed  Sa"Dd  CU'tUre  ei-iP-nent  at  two 
nit  °i  N  a"d  P>  each  subjected  to  added 

iFr     in        "l  C|   Sa>Un'ty  leVCls  °f  zero-   mediu"> 
(fcC-10  mmho/cm)  and  high  (EC  =  20  mmho/cm) 

Vegetative  growth  was  depressed  to  about  50%  of 
control  at  both  medium  and  high  salinity,  while 
grain  production  was  depressed  to  about  35%  at 
medium  sa  in.ty  and  to  almost  none  at  high  salini- 
ty. (Skogeiooe-Colo  St) 
W77-06094 


CROPIR°^°L,WATER  POLLUTION  FROM 
CROPLAND,  VOLUME  1-A  MANIJAT  veto 
GUIDELINE  DEVELOPMENT     MANUAL    FOR 

Agricultural  Research  Service,  Washington   D  C 
W™ -0«W7y  blblio8raphic  entrV  see  Field  5G.   ' 


THE  LOK  ON  PAI  DESALTING  PLANT  -  HONG 

WlSsMO   bibUo8raphic  entry  see  Field  3A. 


HA^fJr,0/   ^FURIC    ACID   ON   SODrUM- 
HAZARD  OF  IRRIGATION  WATER 

S^T'  TUCS°"-  ^  °f  MU-  Water  a"d 

wfZSmy  b*liographic  entry  see  Field  2G. 

W  /  7-05942 


sXnce"    StatC    UniV-    (USSR)-    Dept-    of    SoU 
Fw  primary  bibliographic  entry  see  Field  2G. 


l?Mi£FJ?E   TEDZENHURGHAB    INTER- 
FLUVIAL  AREA,  (IN  RUSSIAN) 

Desert  Inst.,  Ashkhabad  (USSR) 

For  primary  bibUographic  entry  see  Field  2G 

W77-05960 


fC|  ™TxvIC  IRRIGATI°N  SCHEDULING  FOR 
SALINITY  CONTROL  OF  IRRTrATiOM 
RETURN  FLOWS,  IRRIGATION 

Agricultural  Research  Service,  Kimberly,  Idaho 
Snake  River  Conservation  Research  Center 
W°77P06098y  bibU°8raphic  entry  see  Field  5G. 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

S»  iS5JSir  TREATMENT  PRoc^ 

Sphere,  Inc.,  Bedford,  N.Y.  (Assignee). 

w-7r-,Pn.mf  7  bib"<>graphic  entry  see  Field  5D. 
W  /  /-05665 


QUALITY     CHARACTERISTICS     OF     URBAN 
STORM  WATER  IN  SYDNEY,  AUSTRALIA 

Sc'nlw  rW,tS  Univ-  Kensi"g«°n  (Australia). 
School  of  Civil  Engineering. 

W771S!63y  b'bli08raphic  entry  see  Field  5B. 


¥im?K  Ufv  BY»RRIGATED  COTTON  IN  THE 
SUDAN  IV.  WATER  USE  POTENTIAI 
EVAPORATION  AND  YIELD,  ^TIAL 

Cotton  Research  Corp.,  Namulonge  (Uganda) 
Cotton  Research  Station.  Uganda;. 

W771S^y  biblio8raphic  entfy  see  Field  3F. 


D     EFFECTS     OF     A     PROPOSFn 
SOURCE  MANAGEMENT  PLAN  ,N 


INFLUENCE  OF  SALINITY  AND  N-P  FERTILI- 
TY LEVELS  ON  MINERAL  CONTENT  AND 
GROWTH  OF  SORGHUM  IN  SAND  CULTURE 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 
and  Agncultural  Engineering 
P.  M.  Patel,  A.  Wallace,  and  E.  F.  Wallihan 
Agronomy  Journal,  Vol  67,  No  5,  p  622-625   SeD- 
tember-October  1975.  1  fig,  3  tab,  19  ref.         ' 

Descriptors:     'Grain     sorghum,     'Soil     salinity 
Salinity     Crop  response.  Irrigation,  Irrigation  ef- 
fects,     Crop      production,      Agriculture,      Salt 
tolerance     Fertilizers,    Fertilization,    'Nitrogen 
Sands,  'Phosphorus. 

Plant  growth  is  characteristically  depressed  at  cer- 
tain levels  of  salt  concentrations  yet  it  sometimes 
responds  to  fertilizers  even  though  growth  depres- 
sion can  be  expected  to  reduce  nutrient  require- 
ments and  even  though  fertilizer  application  in- 
creases salinity  to  some  degree.  This  study  was 
designed  to  examine  tension  zones  involving  in- 
teractions between  nutrient  supply  (N  and  P)  and 


A  GEOGRAPHICAL  SYSTEMS  ANALYSIS  OF 
THE  WATER  DISPOSAL  NETWORKS  OF  THF 
NEW  YORK  METROPOLITAN  REGION 
Columbia  Univ.,  New  York.  Dept.  of  Geography 
VV77P^I7  blbu°SraPWe  entry  see  Field  5D 

3E.  Conservation  In  Industry 

METHOD   FOR    REMOVING   METALS   FROM 
DILUTE  AQUEOUS  SOLUTIONS 

Texaco  Inc.,  New  York.  (Assignee) 
W77P05657  b'bli08raphic  entry  see  Field  5D. 


BRANEERY     °F     CHROMATES     BV     MEM- 

MonsantoCo.,  St.  Louis,  Mo.  (Assignee) 
W°  TSKfcl5'  b'blio8raphic  entrV  see  Field  5D. 


!m^Lu^t  waste  treatment  process 
and  apparatus,  lk,!> 

Sphere,  Inc.,  Bedford,  N.Y.  (Assignee) 
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For  primary  bibliographic  entry  see  Field  5D. 
W77-05665 

WATER  RESOURCES  ISSUES  FOR  A  GROW- 
ING COAL  INDUSTRY, 

Illinois     Univ.     at     Urbana-Champaign.     Water 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  6D. 

W77-05675 


PURIFICATION  OF  WASTE  WATERS  FROM 
THE  MANUFACTURE  OF  RAG  PULP-CON- 
TAINING PAPER  (OCHISTKA  STOCHNYKH 
VOD  OT  PROIZVODSTVA  BUMAGI  S  ISPOL' 
ZOVANIEM  TRYAPICHNOI  POLUMASSY), 
Ukrainskii  Nauchno-Issledovatelskii  Institut  Bu- 
magi,  Kiev  (USSR). 

For  primary  bibliographic  entry  see  Field  5D. 
W77-05683 


TREATMENT  OF  EFFLUENT  FROM  SECON- 
DARY FIBRE  MILLS,  .„.«.« 

Van  Luven  Consultants  Ltd.,  Montreal  (Quebec). 
For  primary  bibliographic  entry  see  Field  5D. 
W77-05706 

PROCEEDINGS  OF  SEMINARS  ON  WATER 
POLLUTION  ABATEMENT  TECHNOLOGY  IN 
THE  PULP  AND  PAPER  INDUSTRY. 

Environmental      Protection      Service,      Ottawa 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05708 


SPECIALIZED    INTERNAL    PRACTICES    (FOR 
POLLUTION  ABATEMENT), 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05715 


THE  CONSUMPTION  OF  WATER  IN  THE 
PAPER  INDUSTRY  (II  CONSUMO  D'ACQUA 
NELL'INDUSTRIA  CARTARIA), 

II  Cartaio,  No.  5,  p  9-10,  September/October, 
1976. 

Descriptors:   *Pulp  and  paper  industry,   'Water 
conservation,  Water  reuse,  Recycling,  Water  pol- 
lution control,  Industrial  water,  Pollution  abate- 
ment, Recirculated  water. 
Identifiers:  Waste  paper. 

The  trend  toward  reduced  water  consumption  in 
the  paper  industry  is  briefly  noted,  particularly  as 
it  relates  to  the  growing  pressure  for  pollution  con- 
trol. Indications  are  that  through  recycling  of 
stock-preparation  and  groundwood-mill  process 
water,  a  paper  mill  should  be  able  to  operate  at  a 
water  consumption  level  of  70-100  liters/kg  of 
paper  produced.  Some  instances  where  mills  have 
attained  even  lower  levels  are  cited.  Water 
recycling  can  be  complicated  by  the  use  of  waste 
paper  as  a  fiber  source.  (Speckhard-IPC) 
W77-05684 


BIOLOGICAL  POSSIBILITIES  FOR  WASTE 
WATER  PURIFICATION  (CONSIDERATII 
ASUPRA  POSIBILITATILOR  BIOLOGICE  DE 
PURIFICARE  A  APELOR  REZIDUALE), 

For  primary  bibliographic  entry  see  Field  5G. 
W77-05685 


CLOSED-CYCLE  UTILIZATION  OF  FERMEN- 
TATION INDUSTRY  EFFLUENTS 
(ZAMKNUTYI  TSIKL  ISPOL'ZOVANIYA  OTK- 
HODOV  GIDROLIZNOGO  PROIZVODSTVA), 

Kirovskii  Biokhimicheskii  Zavod  (USSR). 
For  primary  bibliographic  entry  see  Field  5D. 
W77-05689 


NEW  IN-PLANT  TECHNOLOGY  TO  REDUCE 
POLLUTION  FROM  A  SODIUM  BASE  SUL- 
PHITE MILL, 

MoDoCell  A.  B.,  Ornskoldsvik  (Sweden). 
For  primary  bibliographic  entry  see  Field  5D. 
W77-05699 


PROPOSED  EFFLUENT  GUIDELINES 
STANDARDS  FOR  PULP,  PAPER  AND  V, 
BOARD  POINT  SOURCE  CATEGORY. 

Environmental  Protection  Agency,   Washi 

DC. 

For  primary  bibliographic  entry  see  Field  5C 

W77-06055 


CANNED  AND  PRESERVED  SEA 
PROCESSING  POINT  SOURCE  CATE< 
EFFLUENT  GUIDELINES  AND  STANDAJ 

Environmental  Protection  Agency,   Wash 

D.C. 

For  primary  bibliographic  entry  see  Field  5( 

W77 -06057 

3F.  Conservation  In  Agricultui 


PREPARATION  AND  EVALUATION  OF  IM- 
MOBOLIZED  SINGLE  AND  MULTIPLE  EN- 
ZYME SYSTEMS, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Food  Science 
and  Technology. 
A.  Kilara. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  898, 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Ph  D  Thesis,  October  1976.  155  p,  4  append. 
OWRT  A-040-NEB(l).  14-34-0001-6028. 

Descriptors:     'Enzymes,     Bioassay,     'Chemical 

reactions,      Solubility      hydrolysis,      ♦Proteins, 

•Lipids,  'Kinetics,  Temperature,  Hydrogen  ion 

concentration,       'Food      processing      industry, 

Recycling. 

Identifiers:   *Cheese  whey,  *Lactose,  'Lactose, 

*Lipose,  *Papain. 

This  study  demonstrated  that  the  enzymes  lactase, 
papain  and  lipase  could  be  immobilized,  either 
singly  or  concomitantly,  on  derivatized  Sepharose 
4-B  (4%  agarose  gel  beads).  Sepharose  4-B  was  ac- 
tivated by  cyanogen-bromide  and  then  allowed  to 
react  with  ethylenediamine  and  succinic  anhydride 
to  obtain  succiny  laminoethyl  agarose.  The  en- 
zymes were  coupled  to  the  succinylaminoethyl 
agarose  with  a  water  insoluble  carbodiimide  reac- 
tion. The  effects  of  immobilization  on  the  pH  and 
temperature  of  assay  and  kinetic  parameters  such 
as  apparent  Michaelis  constant  (Kmapp)  and  ap- 
parent maximal  velocity  (V  app)  for  each  enzyme 
were  investigated.  Immobilization  of  lactase  did 
not  alter  the  pH  optimum  for  assay.  The  pH  op- 
timum for  assay  of  soluble  and  immobilized  single 
or  multiple  lactase  was  7.0.  The  temperature  op- 
timum of  lactase  imnmobilized  single  was  5C 
lower  than  that  of  soluble  lactase.  Lactase  immo- 
bilized in  the  multiple  enzyme  system  had  a  tem- 
perature optimum  10C  higher  than  the  temperature 
optimum  of  30C  for  soluble  lactase.  The  Kmapp 
values  were  changed.  The  immobilized  enzyme 
systems  exhibited  superior  storage  stabilities  at 
pH  7.5  and  4C  for  periods  of  up  to  8  months.  The 
soluble  enzymes  under  similar  storage  conditions 
were  observed  to  lose  their  activity  within  96  hr.  It 
was  felt  the  immobilized  multiple  enzyme  system 
could  be  successfully  used  for  the  hydrolysis  of 
lactose,  proteins  and  lipids  in  cheese  whey. 
W77-05724 


ENVIRONMENTAL  PROTECTION  COSTS  IN 
THE  SWEDISH  PULP  AND  PAPER  INDUSTRY 
(MILJOVARDSKOSTNADER  I  SVENSK 

MASSA-OCH  PAPPERSINDUSTRI), 

For  primary  bibliographic  entry  see  Field  5D. 
W77-05701 


WATER  REUSE  IN   100%  SECONDARY  FIBRE 
PULPING  MILL, 

Brown  Co.,  Eau  Claire,  Wis. 

Por  primary  bibliographic  entry  see  Field  5D. 

W77-05705 


GROUND     WATER     PROBLEMS     WITH     OIL 
SHALE  MINING  IN  THE  PICEANCE  BASIN, 

Geological      Survey,      Denver,      Colo.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-06045 


PREDICTIVE  WATER  DEMAND  MODEL  FOR 
CENTRAL  AND  SOUTHERN  FLORIDA, 

Central  and  Southern  Florida  Flood  Control  Dis- 
trict, West  Palm  Beach.  Resources  Planning  Dept. 
For  primary  bibliographic  entry  see  Field  6D. 

W77-06047 


SPRAYING  APPARATUS, 

R.O.  Nugent. 

U.S.  Patent  No.  3,986,671,  10  p,  4  fig,  4  re 
cial  Gazette  of  the  United  States  Patent 
Vol951,no3,pl066,Octoberl9,  1976. 

Descriptors:  'Patents,  'Irrigation,  'Sprii 
ligation,  Irrigation  practices,  'Irrigation  < 
cy,  Water  distribution(Applied),  Apr. 
equipment,  Jets. 

A  sprinkler  is  provided  which  will  disp< 
water  jet  to  provide  a  more  even  fall-out  < 
entire  watering  circle  and  which  will  be  res 
justable  so  that  an  operator  may  control  th 
ing  effect  to  suit  the  particular  conditions, 
assembly  is  provided  in  which  the  trajectoi 
water  spray  may  be  easily  varied  without  1 
to  interchange  parts.  The  sprinkler  has 
inlet  housing  supporting  an  outlet  nozzle  a 
for  pivotal  movement  about  a  vertical 
axis.  Water  supplied  to  the  housing  is  dis 
through  the  outlet  nozzle  assembly  as 
water  having  a  discharge  axis  inclined  to 
port  axis,  flow  deflecting  means  biased  f< 
ment  to  a  position  for  engaging  the  jet  of 
deflect  it  and  to  cause  rotation  of  a  nozz 
opoosite  direction  about  the  axis.  A  d 
blade  and  driving  vane  are  included  to  pr 
even  fall-out  of  water  around  the  periphe 
watered  circle.  (Sinha-OEIS) 
W77-05659 


IRRIGATION  SYSTEM  OPERATING  P< 
FOR  MATURE  TEA  IN  MALAWI, 

Institute      for      Agricultural      Research 

(Nigeria). 

R.  W.  Palmer-Jones. 

Water  Resources  Research,  Vol.  13,  No. 

February  1977.  2  fig,  3  tab,  15  ref. 

Descriptors:  'Irrigation  systems,  'Crop  r 
'Soil  moisture,  'Dynamic  programmi 
timization,  Effects,  Rainfall,  Equations 
matical  models,  Simulation  analysis, 
analysis,  Water  supply,  Operations. 
Identifiers:  'Operating  policy,  'Tea,  Wa 
cation,  Water  deficit,  'Malawi. 

The  technical  specification  of  plant-watei 
ships  has  led  to  errors  in  the  fonnu 
response  models  for  water  inputs.  Cons- 
the  optimizing  procedures  making  use 
models  may  have  been  misleasing  as  to 
practical  water  application  rules  recoi 
and  the  usefulness  of  the  optimizing  proc 
this  paper,  it  is  shown  that  the  distril 
water  within  the  root  zone,  specifically 
Malawi,  plays  an  important  part  in  ( 
response  to  irrigation.  This  means  tha 
more  soil  moisture  state  variables  will  be 
ry  in  the  dynamic  programming  (DP)  n 
finding  the  optimal  application  policy, 
makes  DP  even  more  difficult  to  use  ir 
than  has  been  previously  indicated.  It 
that  response  to  irrigation  depends  on  th 
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ter  in  the  uppermost  layer  of  the  soil  and  that 
feet  of  an  irrigation  on  yield  is  through  its  ef- 
n  the  current  level  of  this  variable  and  on  its 
I  levels  through  the  effect  of  current  irriga- 
n  the  water  contents  of  lower  layers  of  the 
Jptimal  applications  are  found  to  be  deter- 
by  two  variables:  the  water  content  of  the 
most  layer  (30  cm)  and  the  water  content  of 
smainder  of  the  root  zone.  The  optimal 
1  distribution  policy  capacity  is  found  to  be 
:o  the  level  that  would  just  replace  the  max- 
deficit  that  could  build  up  in  the  uppermost 
MM6"  lmgation  rounds-  (Bell-Cornell) 


ING  WATER  FROM  THE  SUN, 

a  Univ.,  Tucson.  Dept.  of  Soil's  Water  and 

enng. 

.arson,  and  C.  D.  Sands  II. 

ssive  Agriculture  in  Arizona,  Vol  28  No  4 

.Fall,  1976. 3  ref.  '       '    ' 

Jtors:  'Energy  transfer,  'Energy  conver- 
sation operation  and  maintenance 
enance  costs,  'Pumping,  Energy,  Irriga- 
[mgation  engineering,  'Arizona,  Irrigation 
s,  Irrigation  efficiency,  Pumps, 
ers:  'Solar  energy. 

s  of  solar  energy  to  provide  power  for  ir- 
pumps  is  discussed.  With  shortages  of 
1  and  natural  gas,  solar  energy  is  being 
to  as  an  alternative  energy  source.  The  ini- 
:stment  for  solar  energy  is  high  and  irriga- 
nps  could  be  run  only  during  the  hours  of 
.not  24  hours  a  day  as  many  Southwestern 
do.  These  factors  are  evaluated.  The  effi- 
3f  a  solar  energy  unit  is  most  important 
the  more  efficient  it  is,  the  smaller  the  col- 
in  be,  and  the  collector  is  the  major  invest- 
ne  two  major  components  of  overall  effi- 
the  collection  efficiency  and  conversion 
:y,  are  discussed.  Various  means  of  in- 
!  solar  energy  use  with  existing  practices 
ers  in  the  southwest  are  presented  and 
d.   The   conclusion   is   reached   that  the 
st  will   see   solar  energy   power  pumps 
at  energy  form  becomes  competitive    or 
lternative    sources    of    power    become 
ble.  (Jam ail- Arizona) 
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A  study  was  conducted  in  the  Sudan  Gezira  to 
determine  the  effects  of  advection  on  water  ue 

tTree  menthoHs  "t  ^  ^V"  USe  was  estimated  by 
three  methods.  Two  of  those,  gravimetric  sam- 
pling of  soil  water  and  lysimetry,  are  discussed  ?n 
ust  hreafV^etnCKSampling'  SampIes  were  collected 
bm  ,pM,^  ,rC,huUTlgat,0n  and  Just  after  ^d  were 
brought  to  the  laboratory  in  plastic  bags,  weighed 

BuVdens^v  ;nH°iS,Ure  CO"tent  WaS  determined.' 
buuc  density  and  permanent  wilting  percentaee 

wer:reaSo0rdemdeTHred-  ^7^  ^sureSs 
TnH  r.ecorded-  The  results  of  these  measurements 
and  a  discussion  of  the  advantages  and  limitations 

rea3af'yS'meter  3re  P^^ed.  The  total  water 
required  for  maximum  crop  growth  can  be  esti- 
mated if  potential  evaporation,  as  calculated  from 

c^tZTof  ih?1113'  iS  I™™"'  The  Practical  ^Pli- 
cations of  the  research  conducted  are  presented 

The  most  senous  limitations  of  the  methods  used 

elude  m.  Tei  COnclusi°"*  Presented  in 
elude.  1)  waterlogging  decreased  crop  growth 
soon  after  some  irrigations  but  insufficient  water 

la,ateranVflartf,e  f°r- °Ptim™  cr°P  8">wth  in  the 
tetter  part  of  mos.  imgation  cycles,  (2)  shortage  of 

I  hr,WaS,mOSt  Pronou"ced  near  the  leading  edge 
so  that  yield  was  smaller  and  was  produced  at  the 
upwind  end,  and  (3)  modifications  of  irrigation 
practice  are  suggested  to  increase  yield  near  the 
SSLfcf"  *°  W73-°9473;W69-06756) 
W77-05982 


AN  EVALUATION  OF  A  RESISTANCE  FORM 
OF  THE  ENERGY  BALANCE  TO  ESTIMATE 
EVAPOTRANSPIRATION,  ,MATE 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agrono- 

WTuSsSo   b'bIi08raphic  entfy  see  Fie'd  2D. 


ERICAN  EXPERIENCE, 

ary  bibliographic  entry  see  Field  6G 
tl 


EMENT  AND  REGENERATION  OF 
'ED  CATCHMENTS  AND  ERODED 
*L  LANDS  WITH  PARTICULAR 
VCE  TO  RANGE  RESEEDING 

Australia  Dept.   of  Agriculture,   South 

ry  bibliographic  entry  see  Field  4D. 


iSE  BY  IRRIGATED  COTTON  IN  THE 

irmx,  !^TER       USE       POTENTIAL 
VTION  AND  YIELD, 

esearch  Corp.,  Namulonge  (Uganda) 
search  Station. 

5. 

al  of  Apphed  Ecology,  Vol.  13,  No  2  p 
ugust.  1976.  3  fig,  3  tab,  40  ref,  append 

s:  'Water  utilization,  'Consumptive 
>P  response,  'Irrigation  practices, 
meters,  Cotton,  Irrigation,  Irrigation 
>"  water,  Micrometeorology,  Crop 
.  Advection,  Drying,  'Evaporation, 
>.  Water  requirements,  Moisture  con- 
)transpiration,  Gravimetric  analysis. 


IMPLICATIONS  OF  RISING  ENERGY  COSTS 

55HSS£™ FARMS IN  THE  °^»22 

Oklahoma    State     Univ.,     Stillwater.    Dept     of 
Agricultural  Economics.  ' 

H.  P.  Mapp,  Jr.,  and  C.  L.  Dobbins 
American  Journal  of  Agricultural  Economics,  Vol 
i  Q7*Y  \Procreedines  Issue,  p  971-977,  December 
14-34-0\)0ab-60378'  '°  ""'  °WRT  A-°57-°KLA(3). 

Descriptors:  'Agriculture,  'Economics, 

Imgation,    Water   resources,    Effects     'Prices 
Natural    gas     Crop    production,    Net    income,' 
Pumping,  Wells,  Linear  programming,  Optimiza- 
tion   Water  policy,  Equations,  Systems  analysis, 

Oklahoma. 
Identifiers:  Water  quantity,  Tillage  practices. 


water  and   reduce  the  level  of  net   returns  as- 
sociated with  irrigated  crop  production.  (Bell-Cor- 

W77-05995 


TIME-DEPENDENT    LINEARIZED    INFILTRA- 
TION: III.  STRIP  AND  DISC  SOURCES 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

A.  W.  Warrick,  and  D.  O.  Lomen. 

SoU  Science  Society  of  America  Journal,  Vol  40 

,->°"  yJ^9"643'  September-October  1976.  3  fig' 

1 2  ref.  OWRT  B-035-ARIZ(6). 

Descriptors:  'Infiltration,  'Irrigation,  'Soil  water 
Model  studies,  Mathematical  studies,  Mathemati- 
cal models,  Analytical  techniques,  Flow  Soil 
water  movement,  Mathematics,  Equations'  Soil 
science. 

Identifiers:  'Trickle  irrigation,  Disc  sources, 
Matnc  flux  potential. 

Water  flow  from  strip  and  disc  surface  sources 
was  analyzed,  using  an  approach  similar  to  previ- 
ous investigations  with  line  and  point  sources  A 
line  of  closely  spaced  trickle  irrigation  emitters 
often  wets  a  surface  strip  of  finite  width;  similarly 
for  a  single  emitter,  the  surface  wetted  pattern  is  a 
disc.  Lines  of  equal  matric  flux  potential  are  wider 
and  shallower  for  these  sources  than  wetting  pat- 
terns for  the  line  and  point.  The  moisture  regime  is 
independent  of  the  source  shape  and  depends  only 
on  the  total  flow  rate  for  regions  beyond  approxi- 
mately two  times  the  strip  width  or  disc  radius. 
ISWS)  W76"°3007    and    w™-10217)   (Sims    - 

W77-06011 


PREDICTIVE  WATER  DEMAND  MODEL  FOR 
CENTRAL  AND  SOUTHERN  FLORIDA 

Central  and  Southern  Florida  Flood  Control  Dis- 
trict, West  Palm  Beach.  Resources  Planning  Dept 

w  r-7P^ary  blblio8raPhic  entry  see  Field  6D. 
W  77-06047 


UREA      AND     AMMONIUM     NITRATE-      EF- 
FLUENT GUIDELINES  AND  STANDARDS 

Environmental  Protection  Agency,   Washington, 

w-7r-7P£:mary  bibu°graPh>c  entry  see  Field  5G. 
W  77-06056 


This  paper  examines  the  impact  of  rising  natural 
gas  prices  on  the  pattern  of  irrigated  crop  produc- 
tion, net  farm  income,  and  the  quantity  of  water 
puir.ped   through   lime   for  representative   farms 
under  various  sets  of  assumptions  regarding  water 
resource     situations,     crop    prices,     and     tillage 
pratices.  The  geographic  setting  for  this  analysis  is 
the  Oklahoma  Panhandle  and  the  Ogallala  aquifer 
Resource   requirements,   costs,   and   returns   are 
estimated    peracre    for    both    conventional    and 
reduced  tillage  methods  of  production.  The  analy- 
sis uses  two  sets  of  crop  prices:  low  and  high 
Representative   farm   situations   are   defined   for 
three-poor,  moderate,  and  good-water  resource 
situations.  Using  a  recursive  linear  programming 
model,  optimum  organizations  are  determined  for 
a  series  of  five-year  periods  based  on  well  yields 
and  pumping  costs  at  the  beginning  of  the  period 
A  comparison  of  the  optimal  production  organiza- 
tions under  constant  and  rising  natural  gas  prices 
for  representative  farms  using  only  conventional 
Ullage   practices   is   given.    The   implications   of 
product  price  variations  are  quite  similar  for  farms 
across  all  three  water  resource  situations.  High 
product  prices  encourage  more  intensive  irrigation 
practices,  other  things  being  equal.  Rising  natural 
gas  prices  increase  the  cost  of  pumping  irrigation 


EFFECTS  OF  UNEVEN  SPREADING  OF  FER- 
TILIZER ON  CROP  YIELDS, 

Virginia    Polytechnic     Inst,    and     State     Univ 

Blacksburg.  Dept.  of  Agronomy 

J.  A^  Lutz,  Jr.,  G.  D.  Jones,  G.  W.  Hawkins,  and  T 

o.  Hutcheson. 

Agronomy  Journal,  Vol  67,  No  4,  p  526-529  Julv 

August  1975.  3  fig,  7  tab,  5  ref.  Y 

Descriptors:  'Fertilization,  'Fertilizers, 

Nutrients,    Crop    response,    'Crop    production 
Virginia,  Com(F.eld),  Barley,  Soybeans,  Wheat. 

Bulk  spreading  of  fertilizer  does  not  always  result 
in  a  uniform  distribution  over  the  entire  area  The 
extent  to  which  this  distribution  affects  crop  yield 
is  unknown  and  shoul  be  investigated.  As  a  result 
nine  experiments  were  conducted  over  a  period  of 
several  years  to  determine  the  effects  of  uneven 
distnbuuon  of  fertilizer  on  the  yield  of  corn,  bar- 
ley, soybeans,  and  wheat.  The  investigations  were 
conducted  in  the  three  physiographic  areas  of  Vir- 
ginia. Soil  types  varied  from  thick  surface  phase 
sandy  loams  to  a  clay  loam.  Four  spread  patterns 
commonly  obtained  in  farming  operations  and  a 
no-fertihzer  treatment  were  used.  In  1970,  corn  on 

fof^r  !  *  ,0lm  and  Tatum  sUt  loam  responded 
to  fertilization,  but  there  was  no  significant  dif- 

fn^DCe« ■In.y,elds  amo"8  spread  Patterns  on  Lodi 
loam.  Significant  differences  in  yields  among 
spread  patterns  on  Davidson  clay  loam  were  ob 

W7e-^°BeTb0e-C0l0St) 
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RESPONSE  OF  TWO  PEANUT  CULTIVARS  TO 
IRRIGATION  AND  KYLAR, 

Agricultural  Research  Center,  Mananna,  Fla. 
D  W  Gorbet,  and  F.  M.  Rhoads. 
Agronomy  Journal,  Vol  67,  No  3,  p  373-376,  May- 
June  1975.  1  fig,  4  tab,  10  ref. 

Descriptors:  'Peanuts,  Irrigation,  'Irrigation  prac- 
tices, Irrigation  effects,  Crop  production,  'Crop 
response,  Tensiometers. 
Identifiers:  'Growth  regulator(Kylar). 

With  improved  yields  resulting  from  new  cultivars 
and  production  practices,  irrigation  of  peanuts  is 
receiving  increased  attention.  The  objective  of  this 
study  was  to  measure  the  response  of  two  peanut 
cultivars  to  soil-water  management  in  the  plow 
layer  and  to  the  growth  regulator  Kylar.  Tensiome- 
ters were  utilized  to  schedule  irrigations  for  treat- 
ments in  which  soil  moisture  tension  in  the  plow 
layer  (20  cm)  was  maintained  below  1  bar.  In  one 
treatment,  plant  wilt  at  midday  was  used  as  an  in- 
dicator for  irrigation.  Kylar  was  appUed  in  some 
treatments  to  reduce  vegetative  development. 
Total  pod  production  of  both  cultivars  was  in- 
creased with  irrigation,  especially  in  dry  seasons. 
(Skogerboe-Colo  St) 
W77-06092 

CORN  YIELD  AND  NUTRIENT  UPTAKE  AS 
AFFECTED  BY  WATER-TABLE  DEPTH  AND 
SOIL  SUBMERGENCE, 

Punjab  Agricultural  Univ.,  Ludhiana  (India). 

T.  N.  Chaudhary,  V.  K.  Bhatnagar,  and  S.  S. 

Prihar. 

Agronomy  Journal,  Vol.  67,  No.  6,  p  745-749, 

November-December  1975.  4  fig,  4  tab,  16  ref. 

Descriptors:        'Water       table,        'Corn(Field), 

'Nutrients,  Irrigation,  Drainage,  Crop  response, 

Fertilization,  'Crop  production.  Soils,  Water  table 

fluctuations. 

Identifiers:  'Soil  submergence. 

Crops  are  affected  by  fluctuations  in  the  water 
table  by  seasonal  rainfall  and  soil  submergence 
during  growth.  A  better  understanding  of  their 
response  will  help  us  to  optimize  drainage  and  ir- 
rigation. Response  of  irrigated  corn  to  (1)  four 
static  water-table  depths  (60,  90,  120,  and  150  cm) 
as  affected  by  the  growing-season  rainfall  and  (2) 
single  or  repeated  submergence  for  1  to  6  days  was 
studied  in  58  cm  diam  by  183-cm  long  metal  barrels 
using  silt  loam  soil  during  1971  and  1972.  Crop 
response  to  water-table  depths  varied  with  rainfall 
during  growth.  In  a  wet  year,  water  table  at  the  1 20 
cm  depth  gave  the  highest  and  that  at  the  60  cm 
depth  the  lowest  yield.  In  a  relatively  dry  year, 
yield  was  highest  with  water  tables  at  60  and  90  cm 
depths  and  decreased  with  deeper  water  tables.  It 
is  indicated  that  a  water  table  at  120  cm  depth  is 
desirable  for  corn.  (Skogerboe-Colo  St) 
W77-06095 


FINAL  REPORT  ON  FERTILIZER  MOVEMENT 
THROUGH  SOIL  RESULTING  FROM  RAIN- 
FALL, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and 
Agricultural  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-06096 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


DISPERSION      PROCESSES      IN      CIRCULAR 
OPEN-CHANNEL  FLOWS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Dept.  of  Civil  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W77-05601 


SOIL  SEALING  METHOD, 

American  Colloid  Co.,  Skokie,  111.  (Assignee). 
For  primary  bibliographic  entry  see  Field  3B. 
W77-05657 


SCIENTIFIC  IRRIGATION  SCHEDULING  FOR 
SALINITY  CONTROL  OF  IRRIGATION 
KKT1JRN  FLOWS, 

Agricultural  Research  Service,  Kimberly,  Idaho. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  5G. 
W77-0609H 


RIVER  TURBINE, 

W  J.Mouton  Jr.,  and  D.F.Thompson. 
U  S.  Patent  No.  3,986,787,  15  p,  18  fig,  23  ref;  Of- 
ficial Gazette  of  the  United  States  Patent  Office, 
Vol.  951,  No  3,  p  1105,  October  19,  1976. 

Descriptors:  'Patents,  'Flow,  'Regulated  flow, 
'River  flow,  'Flow  control,  'Energy, 
'Hydrodynamics,  Energy  conversion,  Energy 
transfer,  Turbines. 

The  river  current  motor  of  this  invention  is  based 
on  the  principal  premise  tha  in  order  to  remove 
kinetic  energy  from  a  moving  mass  of  water, 
without  thereby  reducing  the  mass  rate  of  flow,  it 
is  necessary  to  provide  immediately  downstream 
of  the  device,  a  region  into  which  the  mass  of 
teated  water  is  impelled  to  move,  and  simultane- 
ously, that  the  mainstream  of  water  is  impelled  to 
move  away  from  this  region.  In  addition  the  inven- 
tion employs  configurations  using  accepted 
hydrodynamics  principles,  to  take  fullest  possible 
advantage  of  the  passing  river  stream,  utilizing  and 
recovering  not  only  part  of  the  energy  in  that  por- 
tion of  the  river  stream  actually  intercepted  by  this 
river  turbine,  but  also  utilizing  part  of  the  energy 
of  the  mainstream  to  prepare  a  favorable 
downstream  region  for  the  discharge  of  the  inter- 
cepted portion.  The  river  current  motor  is  made  up 
of  a  primary  nozzle  with  longitudinal  horizontal 
axis,  immersed  in  the  river  with  axis  parallel  to  the 
river  current  direction.  The  primary  nozzle  has 
along  its  axis  and  entrance  end  connected  t  a 
throuh-going  waterway  which  leads  to  a  throat  and 
then  through  a  tailpiece  to  the  discharge  end.  It 
coaxially  supports  within  the  throat  an  axial- 
entance  turbine  wheel  to  which  is  connected 
means  for  transferring  mechanical  rotational  ener- 
gy to  external  utilization  means.  (Sinha-OEIS) 
W77-05660 

FRICTION  EFFECTS  ON  SPATIALLY  VARIED 
OPEN  CHANNEL  FLOWS  WITH  INCREASING 
DISCHARGE, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  8B. 
W77 -05674 

FLOOD  PLAIN  MANAGEMENT  THROUGH  AL- 
LOCATION OF  LAND  USES  -  A  DYNAMIC 
PROGRAMMING  MODEL, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  En- 
vironmental Studies. 
For  primary  bibliographic  entry  see  Field  6F. 

W77-05720 


For  primary  bibliographic  entry  see  Field  5C. 

W77 -05725 


FLOOD  FREQUENCY-EXPECTED  AND  UI 
PECTED  PROBABILITIES, 

Water  Resources  Div.  Reston,  Va.  Geological 

vey. 

D.  M.  Thomas. 

Open-file  report  76-775,  1976.  7  p,  4  fig,  1  ta 

ref. 

Descriptors:  'Flood  frequency,  'Frequency 
ysis,  'Frequency  curves,  'Design  flood,  Est 
ing,'  Probability,    Evaluation,    Hydrologic 
Flow  rates. 

Flood-frequency  curves  may  be  defined  i 
with  or  without  an  'expeced  probability'  i 
ment;  and  the  two  curves  differ  in  the  wa] 
they  attempt  to  average  the  time-sampling  u 
tainties.  A  curve  with  no  adustment  is  she 
estimate  a  median  value  of  both  dischargi 
frequency  of  occurrence,  while  an  exp 
probability  curve  is  shown  to  estimate  a 
frequency  of  flood  years.  The  attributes  anc 
straints  of  the  two  types  of  curves  for  varion 
are  discussed.  (Woodard-USGS) 
W77-05747 


POST-IMPOUNDMENT  EFFECTS  OF  REGU- 
LATED FLOWS  FROM  DWORSHAK  DAM  ON 
THE  BENTHIC  INSECT  COMMUNITY  OF  THE 
CLEARWATER  RIVER,  IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Entomology. 


TECHNIQUE  FOR  ESTIMATING  MAGNT 
AND     FREQUENCY     OF     FLOODS     IN 
TUCKY, 

Geological      Survey,      Louisville,      Ky. 
Resources  Div. 
C.  H.  Hannum. 

Available  from  the  National  Technical  In: 
tion  Service,  Springfield,  VA  22161  as  F 
762/As,  Price  codes:  A05  in  paper  copy,  / 
microfiche.  Water  Resources  Investigations 
November  1976.  70  p,  21  fig,  1  plate,  4  tab,  8 

Descriptors:  'Flood  forecasting,  Peak  disc 
'Flood  frequency,  'Natural  flow,  'Ken 
Streams,  Analytical  techniques.  Gaging  su 
Equations,  Estimating,  Graphical  methods, 
recurrence  interval. 

Identifiers:  'Unregulated  streams,  Ui 
streams,  'Estimating  equations(Floods). 

Flood  magnitude  and  frequency  relations  a; 
ble  to  unregulated  stream  in  Kentucky  are 
on  flood  data  at  117  gaging  stations  in  Kei 
and  14  in  adjacent  states  having  10  or  mon 
of  record.  Equations  that  related  flood  ma| 
and  frequency  to  contributing  drainage  are 
geographic  areas  may  be  used  to  estimati 
nitude  of  future  floods  with  recurrence  inter 
as  much  as  100  years  on  gaged  and  it 
streams  having  drainage  areas  of  10  to 
square  miles.  Estimating  equations  an 
presented  in  graphical  form.  Additional 
estimate  flood  magnitude  for  selected  reel 
intervals  along  the  Cumberland,  Kentuck 
Ohio  Rivers.  (Woodard-USGS) 
W77-05752 


WATER       RESOURCES       OF      WASHT 
COUNTY,  MICHIGAN, 

Geological      Survey,      Lansing,      Mich. 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  61 

W77-05759 

USE  OF  WATER  IN  ARKANSAS,  1975, 

Geological    Survey,    Little    Rock,    Ark. 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  61 

W77-05761 

PREDICTING  DISPERSION  COEFFICIE 
STREAMS,  ,_.   .._ 

Missouri  Univ.-Columbia.  Dept.  of  Civu  fci 

For  primary  bibliographic  entry  see  Field  51 
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35803 

RETE  REPRESENTATION  OF  STORAGE 
STOCHASTIC    RESERVOIR    OPTIMIZA 

tment      of      the      Environment,      Ottawa 
to)  Hydrology  Research  Div.;  and  Depart- 
ed the  Environment,  Ottawa  (Ontario).  In- 
'aters  Directorate, 
tries. 

Resources  Research,  Vol.  13,  No  1  n  149 
sbruaryl977.  12  fig,  12ref.  P 

Btors:  'Reservoir  storage,  "Optimization 
■stic  processes,  "Dynamic  programming,' 
rtS'p  mCnCal  Ana'ysi*.  Probability, 
modehqU  '     yStCmS  analysis'  Math«: 

iers:  Discretization  technique. 

Beit  stochastic  dynamic  programming  op- 
en of  storae  reservoirs,  the  'curse  of 
lonality  dictates  the  adoption  of  the  smal- 
sible  number  of  discrete  states  to  represent 
?L  reservoir  storage.  This  pressure 
t  imperative  to  understand  clearly  the  con- 
es of  pushing  the  limit  too  far.  It  is  shown 
•■  number  of  storage  states  is  subject  to 

t  r  f.0nStraintS  a"d  that  il  must  '""ease 
with  the  reservoir  storage  capacity  in 
at  comparability  of  results  be  assured  It  is 
rated  both  theoretically  and  with  the  aid 
lencal  example,  that  a  too  coarse  discrete 
representation  can  not  only  impede  accu- 
•  may  completely  distort  reality  in  most 

HIT'  Frlly>  Charts  are  Presented 
e  numbers  of  storage  states  necessary  to 
ationarv  probabilities  of  reservoir  empti- 
nrn^"efSS  W,ith  an  error  e  ePsilon  '«s  or 
o^s.Su-CoSeJJr31  and  "0rma  in"Ut 
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sys^ms^0™   PLANNING   of 

rolina  Univ.  at  Chapel  Hill.  Dept.  of  En- 

tal  Science  and  Engineering 

iry  bibliographic  entry  see  Field  6A 


fsKSXgSgf8  F°R  DESIGN 

iiv.  at  Urbana-Champaign.  Dept.  of  Civil 

ry  bibliographic  entry  see  Field  5D. 


CO^TorRGVCATioNSSATELUTE        ™°W 

WTtK5'  biWi08raphic  entr*  ^e  ReTd  "a' 
HYDRoTo^    *  ASSESSMENT  OF 

IJeSS    M°DELS    of    long-term 

Eg"   U"iV'   Sea"'e-   De*-   «*  Civil   En- 
wTtSsT  bib,i°8raPhic  e"try  ^e  Field  2E. 

APPROEACHRTO^AvL,oGOAL   PROGRAMMING 

m7na°gAeCment  ENVIRONMENTALLAND  ^E 

Texas  Univ.  at  Austin 

W7^SSt7  bibli°graphic  entrV  ••«  Field  6G. 

CONSERVATIONAL    WATER    PRICiNr     *•«» 

EEATWatersup^RbeSt?  FOR 

Eneg"neCekrI„gn,V'  ^^^  °^  °f  ^cultural 
W?™^  bibli°8raPhic  entry  see  Field  6D. 

IMPLICATIONS  OF  RISING  ENERGY  m«T« 

Sfflffii""  FARMS  *  ^S^f 

SSS&SSSJ?-  s,i,,water  Dept  * 

W7r7Pon5997  bibli°8raphic  entrV  «e  Field  3F. 

SEVSTTEMSEDpS°D  SIMULATION  Or  WATER 

Systems  Control,  Inc.,  Palo  Alto,  Calif 

H.  S.  Rao  L.  C.  Markel,  and  D.  W.  Bree  Jr 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

No  HyTp  S°C^ty  °f  CivU  Engineers'  Vo1  «03 
w£"  J  Pro,ceed'ngs  Paper  No.  12805,  p  281- 
294,  March  1977.  10  fie  4  ref  hwdt  A 
5214(4212)(2).  8'  '    owRT    C- 

Descriptors:  'Water  distribution(Applied) 
'Reservoirs,  'Simulation  analysis,  .Water  de- 
mand,    Computer  programs,  Pumping,  Storage 

aXTskDeEs?g„at,0nS'  C«^"^-  ^ 
Identifiers:  Field  tests,  Accuracy. 


SNOWMELT        RUNOFF 


SYNTHESIS       OF 
HYDROGRAPHS, 

Neev:daUnTv'RRen0r,DeSert  ReSearch  Inst-=  a«d 
Fo nrit u'3en°-  Dept'  of  Civa  Engineering 
W7%SSS5y  b,bh°graphic  entrV  see  Field  2C.    * 


HYTLROITOrr,ONT!^LTIYEAR  SYNTHESIS  OF 
GREGATION,C  TIME  SEWES  BY  DISAG- 
gSring^'  Lafayette'  Ind'  School  of  Civil  En- 
W7r7P0n6008y  bibh'08raphic  entrV  see  Field  2A. 


CRITERIA    FOR    THE    USE    OF    VFRTT^Ai 
SBftSSgJf   ENVIRONEMErTALVEDRlYpCEARL 

Cleveland  State  Univ.,  Ohio 

W7r7PolofoT  bibUographic  entry  see  Field  2A. 


TIME  RESOLUTION  OF  THE  HYDROI  nnr 
TIME-SERIES  MODELS  HYDROLOGIC 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. " 

\mSsm    bibliographic  entrV  see  Field  2E. 


decTsEoCnTSLnRgVER  WATER  resource 

mSSSSSX*--**-*- Water  Resources 

W77P060a7y  bibUographic  entrV  see  Field  6B. 


KcRFa™,^?     WILD'     SCENIC     AND 
RECREATIONAL  RIVERS  SYSTEM  ACT 

Columbia  Univ.,  New  York.  School  of  Law' 
W77P06mT  bibUographic  entfy  see  Field  6E. 


THE  LAW  OF  DIFFUSED  SURFACE  WATFR  int 
EASTERN  RIPARIAN  STATES 

Connecticut  Univ.,  Storrs.  School  of  Law 
W7r7P06042y  bibhographic  entry  see  Field  6E. 


TON  OF  A  TRANSIENT  FLOW 
JO  COORDINATE  URBAN  STORM 
£         ITH  FL°W  W  A  RECEIVING 

:enterV''  KnOXvUle-  Water  Resources 
Y  bibliographic  entry  see  Field  5B. 


a?*„ SURFACE       RUNOFF       AND 
AL  STREAMFLOW  IN  ARID  ZONES 

sntre  for  And  Zone  Studies,  Saltillo, 

bibliographic  entry  see  Field  3B. 


SE  MODELS   FOR   THE   GFNPRa 
WHETIC  STREAMFLOW  DATA1 
£.  Israel).  Dept.  of  Statistics ' 
bibliographic  entry  see  Field  2E. 


ilavEAmfl?w  estimation  in 

"-AYAN     REGION     EMPLOYING 


for  an  ,  ^  StUdy'  theoretical  considerations 
for  an  extended  period  simulation  of  water  dis- 
tnbuuon  networks  were  presented.  The  simulation 
was  shown  to  consist  of  a  sequence  of  static  net 

e7uatiSo°nsUt T  "%*  ^  *n  imegrati0n  Schemef - 
network  KM  "8  reSerV°ir  ^namics.   Static 

network  balances  were  obtained  by  exploiting  the 
sparse  structure  of  the  network  incidence  matrix 
in  the  iterative  scheme  for  solving  nodal  equations 
by  a  modified  Newton-Raphson  technique  A  com- 
puter program  called   WATSIM   (Water  System 
Simulator)  was  developed  to  perform  the  extended 
period  simulation  of  water  networks.  This  paper 
describes i.  validation  study  to  determine  the  accu- 
racy of  the  extended  period  simulation  of  a  water 
distribution  network  using  the  WATSIM  program 
Experimentation  has  been  done  on  a  portion  of  the' 
distribution  system  of  San  Jose  Water  Works  in 
Cahfornia.  The  WATSIM  can  be  used  either  for 
instantaneous  solution  of  a  network  when  reser- 
voir heads  and  nodal  consumptions  are  spectfLd, 

resl^ir  h^  SUnulations  °f  the  network  when 
reservoir  characteristics  and  nodal  demand 
profiles  are  specified.  It  is  concluded  that  the  ex- 
periment demonstrated  the  effectiveness  of  the 

cTsr(BCehU-Creli;mitati0nS  *"  *  ^  *— » 
W77-05996 


RECENT  DEVELOPMENTS  IN  THE  RFPOrNi 
WA>TNER°LFArTREAM    USES    ™    5SSSS 

Indiana  Univ.  at  Bloomington.  School  of  Law 
W7^KM4    bibu°graphic  entry  see  Field  6E. 


Wmmn    bibh°graphic  entry  see  Field  6E. 


PROCEEDINGS  MISSISSIPPI  WATER 

RESOURCES  CONFERENCE  1976  WATER 

Mississippi  State  Univ.,  Mississippi  State   Water 
Resources  Research  Inst. 

\ILP-  58xf/8'  9  Plate"  3  tob-  Conference  held  in 
Mislai)  °D  Aprfl  20'  '976   OWRT  A-999 

Descriptors:    'Water    resources,    'Conferences 
2enr  t^y-    'Water    management(App£ed  ,' 
Administrative    agencies,    Federal    government 
State    governments,     'Mississippi,     Information 
exchange,  Publications,  Hurricanes  Surge     Re 
forecasting,   Lakes,   Fish,   Impoundments    Sedi 

Identifiers:  'Endangered  species. 
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Field  4-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A— Control  Of  Water  On  The  Surface 


The  Eleventh  Mississippi  Water  Resources  Con- 
ference held  to  exchange  information  about  water 
resources,  presented  numerous  papers  prepared 
by  state  and  federal  agencies.  The  Corps  of  En- 
gineers discussed  surge  effects  from  Hurricane 
Eloise  The  National  Weather  Service  reported  on 
community  self-help  river  forecasting  procedures 
A  study  of  water  quality  in  Bay  Springs  Lake  of 
the       Tennessee-Tombigbee       Waterway       was 
presented  by  the  Waterways  Experiment  Station. 
The    Soil    Conservation    Service    discussed    the 
ecology   of   endangered   fish    species    in    Bayon 
Pierre    Physico-chemical  conditons  of   14  small 
Mississippi  impoundments  from  1973-76  were  the 
subject  of  a  game  and  fish  commission  report. 
Other  topics  covered  include  remote  sensing  in 
sedimentation   research,   heat  content  of   North 
Mississippi     reservoirs,     erosion     measurements 
from  a  lister-fill  farming  system,  effects  of  forest 
management  practices  on  stormflow  sources  and 
water  quality,  and  the  cost-output  relationship  in 
Mississippi  water  systems.  (See  W77-06085  thru 
W77-06090)  (Capehart-Florida) 
W77-06084 


SURGE       EFFECTS       FROM        HURRICANE 
ELOISE, 

Army  Engineer  District,  Mobile,  Ala.  Navigation 

and  Coastal  Branch. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-06085 


COMMUNITY  SELF-HELP  RIVER  FORECAST 
PROCEDURES, 

National  Weather  Service,  Atlanta,  Ga.  Southeast 

River  Forecast  Center. 

W.  E.  Fox,  and  W.  L.  Hurst. 

In:  Proceedings  of  Mississippi  Water  Resources 

Conference  1976,  p  19-44. 13  fig,  2  tab,  6  ref. 

Descriptors:  *River  forecasting,  'Warning 
systems,  *Flood  forecasting,  *Hydrograph  analy- 
sis, Floods,  Forecasting,  Storm  runoff,  Rainfall 
disposition,  Hydrographs,  Evapotranspiration, 
Rainfall,  Flash  floods,  Flood  peak,  Distribution 
patterns,  Time  lag,  Flood  stages,  Peak  discharge, 
Reliability. 

The  normal  procedures  for  flood  forecasting  util- 
ized by  the  National  Weather  Service  are  too  slow 
to  provide  adequate  forecasts  for  many  areas.  Two 
methods  have  been  developed  to  alleviate  this 
problem.  The  first  is  a  community  self-help  river 
forecasting  system  in  the  form  of  flood  warning  ta- 
bles. The  self-help  system  tables  require  the  fol- 
lowing: computation  of  storm  runoff;  conversion 
of  storm  runoff  volume  into  a  hydrograph  of 
discharge  versus  time;  approximation  of  the  as- 
sumed distribution  of  rainfall  during  the  storm; 
and  a  method  for  determining  the  crest  stage  when 
the  peak  discharge  forecast  is  availble.  The 
authors  present  methods  for  performing  these  cal- 
culations and  explain  the  use  of  self-help  warning 
tables.  A  discussion  of  forecast  accuracy  is  also  in- 
cluded. Another  forecasting  system  discussed  is 
the  flash  flood  warning  system.  A  combination  of 
both  systems  is  recommended  as  the  most  effec- 
tive warning  system.  (See  also  W77-06084) 
(Capehart-Florida) 
W77-06086 


BAY      SPRINGS      LAKE      WATER      QUALITY 
STUDY, 

Army  Engineer  Waterways  Experiment  Station, 

Bicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-06087 


HEAT    CONTENT    OF    NORTH     MISSISSIPPI 
RESERVOIRS, 

Agricultural    Research    Service,    Oxford,    Miss. 

Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-06088 


EROSION  MEASURED  FROM  A  LISTER-TILL 
SYSTEM 

Agricultural    Research    Service,    Oxford,    Miss. 

Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  4D. 

W77-06089 

4B.  Groundwater  Management 


A  DECOMPOSED  AQUIFER  MODEL  SUITA- 
BLE FOR  MANAGEMENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2t. 

W77-05737 

PHYSICAL,  CHEMICAL,  AND  BIOLOGICAL 
ASPECTS  OF  SUBSURFACE  ORGANIC  WASTE 
INJECTION  NEAR  WILMINGTON,  NORTH 
CAROLINA, 

Geological     Survey,     Lakewood,     Colo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05739 

NUMERICAL  SIMULATION  ANALYSIS  OF 
THE  INTERACTION  OF  LAKES  AND  GROUND 
WATER, 

Geological     Survey,     Lakewood,     Colo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W77-05740 


Subsidence  of  the  land  surface  at  Seabrook  ii 
principally  to  the  removal  of  water.  Signifies! 
sidence  of  the  land  surface  probably  began 
1920,  and  a  minimum  of  about  3.3  feet  and  a 
imum  of  about  4.3  feet  of  subsidence  had  occ 
at  Seabrook  by  1973.  Probable  future  subw 
was  calculated  by  two  different  methods  for 
of  two  different  loading  situations.  In  the 
loading  situation,  the  artesian  heads  in  the 
Loma  Sand  (Rose,  1943)  and  Evangeline  at 
would  continue  to  decline  at  the  respective  ra 
8  feet  per  year  and  7  feet  per  year  until  198 
then  cease.  In  the  second  loading  situation,  t 
tesian  heads  in  the  Alta  I^oma  Sand  and 
geline  aquifer  would  continue  to  decline  at  rs 
8  and  7  feet  per  year  ulntil  1990  and  then 
(Woodard-USGS) 
W77-05749 


LAND-SURFACE  SUBSIDENCE  IN  THE 
OF  MOSES  LAKE  NEAR  TEXAS  CITY,  TE 

Geological      Survey,      Houston,      Tex. 
Resources  Div. 

R.  K.  Gabrysch,  and  C.  W.  Bonnet. 
Available  from  the  National  Technical  Inf 
tion  Service,  Springfield,  VA  22161  as  AD 
620,  Price  codes:  A05  in  paper  copy,  / 
microfiche.  Water-Resources  Investigations 
October  1976.  42  p,  21  fig,  4  tab,  25  ref. 


WATER-RESOURCES  DATA  COLLECTED  IN 
THE  DEVILS  HOLE  AREA,  ASH  MEADOWS, 
NEVADA,  1975-76, 

Water  Resources  Div.  Carson  City,  Nev.  Geologi- 
cal Survey.  . 
For  primary  bibliographic  entry  see  Field  7C. 
W77-05745 

ELECTRIC  ANALOG  SIMULATION  OF  THE 
AQUIFERS  ALONG  THE  SOUTH  COAST  OF 
PUERTO  RICO, 

Water  Resources  Div.  Reston,  Va.  Geological  Sur- 
vey. 

For  primary  bibliographic  entry  see  Field  2F. 
W77-05746 

MATHEMATICAL  MODEL  OF  THE  WEST 
BOLSA  GROUND-WATER  BASES,  SAN 
BENITO  COUNTY,  CALIFORNIA, 

Water  Resources   Div.   Atlanta,   Ga.   Geological 

Survey.  ,.,t, 

For  primary  bibliographic  entry  see  Field  2F. 

W77-05748 


SUBSIDENCE 


AT 


Descriptors:  "Land  subsidence,  *Puri 
•Groundwater,  "Oil,  'Texas,  *Withd  • 
•Drawdown,  Compaction,  Water  levels,  I 
Water  demand,  Water  utilization,  Water  dm 
ment(Applied),  Artesian  heads,  Pressure,  CU 
Identifiers:  Harris  County(Tex),  Galveston  I 
ty(Tex),  'Moses  Lake  area(Tex). 

Removal  of  water,  oil,  and  gas  from  the  si 
face  in  Harris  and  Galveston  Counties  has  >« 
declines  in  fluid  pressures,  which  in  tun 
resulted  in  subsidence  of  the  land  surface* 
sidence  of  the  land  surface  at  Moses  Lake  < 
principaly  to  the  removal  of  ground  water 
jacent  areas.  Significant  subsidence  of  thJ 
surface  at  Moses  Lake  began  after  1900,  i 
much  as  1 .8  feet  of  subsidence  had  occurrec. 
ara  by  1973.  Probably  future  subsidence  w  i 
culated  by  two  methods  for  two  loading  situ< 
In  the  first  loading  situation,  the  artesian  H 
the  middle  Chicot  aquifer,  in  the  Alta  Lom  i 
(Rose,  1943),  and  in  the  Evangeline  aquifer  c 
continue  to  decline  at  respective  rates  of  1, 
3  feet  per  year  until  1980  and  then  cease, 
second  loading  situation,  the  artesian  head 
middle  Chicot  aquifer,  in  the  Alta  Loma  Sai 
in    the    Evangeline    aquifer   would    contii: 
decline  at  respective  rates  of  1,  3,  and  3  f 
year  until  1 990  and  then  cease.  (Woodard-U  I 
W77-05750 


LAND-SURFACE 

SEABROOK,  TEXAS,  . 

Water  Resources  Div.  Houston,  Tex.  Geological 
Survey. 

R.  K.  Gabrysch,  and  C.  W.  Bonnet. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  AD-A035 
621,  Price  codes:  A06  in  paper  copy,  A01  in 
microfiche.  Water-Resources  Investigations  76-31, 
October  1976.  53  p,  30  fig,  4  tab,  10  ref. 

Descriptors:  *Land  subsidence,  'Pumping, 
♦Groundwater,  *Oil,  'Texas,  Compaction, 
•Withdrawal,  Water  levels,  Wells,  Water  demand, 
Water  utilization,  Water  management(Applied), 
Artesian  heads,  Pressure,  Clays. 
Identifiers:  Harris  County(Tex),  Galveston  Coun- 
ty(Tex),  'Seabrook(Tex). 

Removal  of  water,  oil,  and  gas  from  the  subsur- 
face in  Harris  and  Galveston  Counties,  Texas,  has 
caused  a  decline  in  fluid  pressures,  which  is  turn 
had  resulted  in  subsidence  of  the  land  surface. 


GEOLOGIC       EVALUATION       OF       Wi 
STORAGE    POTENTIAL   IN    SELECTED* 
MENTS      OF      THE      MESOZOIC      AQ1 
SYSTEM     BELOW     THE     ZONE    OF 
WATER,       ATLANTIC       COASTAL  J 
NORTH  CAROLINA  THROUGH  NEW  JE 
Geological      Survey,      Raleigh,      N.C.    I 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  51 
W77-05753 


PREDICTED     EFFECTS     OF     A     PRO 

WATER-RESOURCE  MANAGEMENT  PI 

THELOWER  SAN  LUIS  REY  RIVER  \f 

CALIFORNIA,      USING     DIGITAL     GR 

WATER  FLOW  MODELS, 

Geological    Survey,    Menlo    Park,   Caul. 

Resources  Div. 

J.  A.  Skrivan. 

Open-File  report  76-754,  October  1976.  1 

fig,  4  tab,  2  ref. 


Descriptors:  'Watershed  mana* 

•Groundwater   resources,    'Groundwater 
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,  Salt  balance,  'Model  studies,  Evaluation 
~  fluctuations.  Pumping,  Groundwater 
fomia      Plannmg'         Computer        models, 

ifiers:  'Lower  San  Luis  Rey  River  Val- 
aut). 

Zlldr  I13"/0'  *ater-««»>ree  management 
lower  San  Luis  Rey  River  valley,  Calif  has 

CVf?iwat  TUS'ne  digital  models  of  ground- 
flow.  Two  projections  of  water-level 
es  and  salt  balance  in  1977  were  made  The 
rejection  used  1972  climatic  and  pumping 
ions.  The  second  projection  used  these  same 
ions  plus  a  plan  of  recharging  and  pumping 

.  P,L  p"  Mthe  Pr°P°sed  Plan  improved 
J,l\u°nSai}  and  Mission  basins  when 
red  to  the  predicted  1977  salt  balance  using 

>!T  f,V  °ne-  I"6  Pla"  did  not  affec"thf 
ed  salt  balance  for  the  Pauma  basin  Under 
n  water  levels  decreased  in  the  Pala  basin 
iter  levels  increased  in  the  Bonsall  and  Mis- 
sins.  In  addition,  an  area  of  potential  water 
exists  in  the  Mission  basin.  The  plan  did 

EusSS  levels  for  the  Pauma  ba- 

755 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL-Field  4 
Groundwater  Management— Group  4B 


USE  OF  WATER  IN  ARKANSAS,  197S 
SSSSclr'    UttIe    ROCk'    *k.    Water 
feo™?  bibIi°8raPhic  entry  see  Field  6D. 


MODEL^NA,0^^^*8^    MANAGEMENT: 
MUUtL  ANALYSIS  OF  A  PROPOSFD  <5ITI? 

Alberta  Univ.,  Edmonton.  Dep"^SeoloS   * 
W7r7P0™7  bibIl°8raPhic  ™^  see  Rek I ! E. 

PERMEATION  PROPERTIES  OF  THP  riiuxtd 
ENGLAND^  OF  N°«™wK^cXKg 

Pretoria  *%££**%•"$  IndUStrial  Research. 
Rese°anrcahL(aSbOUth     Af"ca>'     National     Physical 

WTtSm'  bibU°8raPhic  entry  «e  Field  2F. 


1CAL   QUALITY  OF  GROUND  WATER 

I  TEHAMA-COLUSA  CANAL  SERVICE 

SACRAMENTO    VALLEY,    CALIFOR 

'easlDiv.rVey•    Men'°    Park'    Calif     Wat^ 
jary  bibliographic  entry  see  Field  5A 

'JO 


E^A««ER  IN  THE  "ARRISBURG-HAL- 

*EGON     ™ERN  W,LLAMETTE  VAL- 

|D.Survey,     Portland,      Oreg.      Water 

ok. 

t  from  the  Superintendent  of  Documents 

'     "$£«■  DC'  20402-  Price  $'05.  Water- 
'aper  2040,  .976.  45  p,  7  fig,  ,  plate  9  tab, 


NUMERICAL   PUMPING   TEST   ANAT  V«s   ro 
UNCONFINED  AQUIFERS  ANAL*SIS   IN 

ginTeringam  ^  (EngIand)"  DePl-  of  Civil  En- 

W77Pon5I£o5y  bibli°8raphic  entry  see  Field  2F. 

THF  S^GICAL    INVESTIGATIONS    IN 
THE  PAMPA  OF  ARGENTINA 

CvSoS^yf™    Bod-for;chung,    Hanover 

D.  Bannert. 

P?7fii"  re?^'  SR  N°-  33°'  November  '974.  13 

Descriptors:    demote    sensing,    'Hydrogeology 
♦Groundwater,        *South        America  Wi 

utes(Artificial),    Soil   water,    Land   use,   Fore  gn 

research8'  £""„«**?'  S*^  C 
research,  Salts,  Vegetation,  Data  processing 
Analytical  techniques,  Hydrology  processln8. 

Identifiers:  *ERTS,  *Argentina(Pampa). 


solids,  Water  chemistry,  Nitrates,  Chlorides 
W°adtreSe°sUndS'  Wat"  ^^  Water  SK 
*dAe,bSc:anada):FOremOSt  a-a(A.berta), 

Jhe'loJ/516"1  Ka'f  °^  the  maP  area-  sandstone  of 
the  lower  member  of  the  Milk  River  Formation 
hereafter  referred   to  as   the  lower  Milk   River 

Pe^eahT^,15  ^  ^1  aqUifer;  in  the  eastern  half 
permeable  lenses  in  the  drift  are  the  main  sources 

«>  388T£w.Mr-  Yields  range  from  5  to  ^ 

and  t£v  /S)  T  thC  l0Wer  Uiik  River  sandstone, 
and  they  range  from  5  to  100  igpm  (0  38  to  7  6  1  M 

lower  Milk  River  sandstones  than  in  the  drift 
rotal  dissolved  solids  are  usually  over  1  000  nora 
m  waters  from  both  aquifers.  The  Milk  Rive"  SanT 
stone  waters  are  mostly  sodium  bicarbonate  ype, 
with  a  northern  area  of  sodium  carbonate 
(corresponding  to  a  change  in  lithology  and  depth) 

NitalaHSOd,r  bicarbonate  a"d  chloride  waters 
Nitrates  do  not  seem  to  be  significant  in  either  of 

M^R^rT^  f  'UOrideS  are  8enera"y  «*»•  in  the 
fcaf ™«  Sandstonf  waters.  A  large  hydrogeolog- 
ISWS)  P  '"    UdCd  in  a  COVer  Pocket   (Simi 

W77-05817 


ESESsssy  of  the  vermilion 

Research  Council  of  Alberta,  Edmonton. 

O.  V.  Curne,  and  N.  Zacharko 

Report  75-5,  1976.  15  p,  3  fig,  1  map,  1  tab,  18ref. 

Descriptors:  •Hydrogeology,  *Areal  hydrogeolo- 
gy, 'Groundwater,  'Canada,  Topography 
Drainage,  "Maps,  Chmatology,  PrfcS 
tion  Ato .ospheric)  Geology,  Geolo^c  formation*, 
Wells  ^ater  wells,  Groundwater  movement 
Aqurfer,  Water  levels,  Water  yield,  Water  chemis- 
Sourcef^  ^^  ^^  Sediments?Wa£ 

'dA,bSc:anada):Vennili0n  "«*»*<«>. 


Jrs:  Groundwater  resources,  'Water 
V,Iater,  ^"^ty,  'Hydrologic  data, 
ell?  w r,cfch.aractenstics,  Available  water, 
,lr '  .^,thdrawal>  Water  level  fluctua^ 
ogeology  °UndWater  reCharge'  DriUers 
s:  'Southern  Willamette  Valley  (Oreg).c 

risburg-Halsey  area  lies  between  the 
and  Coast  Ranges  in  the  southern  Wil- 
re  m a  "^  C°nSIStS  °f  aPProximately 
f  Zr  3?d  ,Jncludes  a  Part  of  the 
>f  the  Coast  and  Cascade  Ranges.  Vol- 
S™" d»nentary  units  exposed  in  the 
■eld  only  small  quantities  of  water  The 
-posits  (sand  and  gravel)  of  the  valley 
item  the  most  productive  aquifers 
w  area,  are  recharged  principaUy  by 
Itration  of  precipitation.  In  the  valley 
annual  recharge  by  infiltration  of 
sn    is    about    170,000    acre-feet.    The 

abou,n.d^er  PUmped  for  aU  "ses  in 
abou  14,300  acre-feet.  Ground  water 
luvial [deposits  is  chemically  suitable  for 
nd  other  uses,  as  is  most  of  the  water  in 
•dimentary  and  volcanic  rocks.  Locally 
alhTh6/  Z°neS  in,the  older  s^imentary 
etcWoodaSu^r  t0°  ^^ 


SlGANES      °F      WAS^ENAW 

^Survey,      Lansing,      Mich.      Water 
bibliographic  entry  see  Field  6D. 


Increasing  demand  for  potable  groundwater,  in  ad- 
dition to  stock  watering,  led  to  a  lareer-scale 
kmsTthT3'  inVesti8ation  of  about  Sosq 
i£l  ,t  Acrgent,ne  PamPa-  The  area  is  situated 
between  the  Sierra  de  Cordoba  in  the  West  and  the 
Rio  Parana  in  the  East.  A  team  of  hydrogeologists 
and  technicians  from  the  Federal  Geological  Sur- 
vest,W.-nne™any  COnducted  hydrogeological  in- 
Itt.  I  .  .'"  .co°Perat,on  wjth  Argentinian  Or- 
ganizations during  the  years  1969-1973    The  mi.l 

%eTf    !,nVeStigati0n    of   ERT-'    imagery  ™ad 
added  detailed  knowledge  to  the  results  of  g7ound 

rrlV"VeS"ga,,7S  acWeVed  ^  convenUonal 
ground  survey  in  the  Argentine  Pampa.  A  number 

hive  bfeneatHUr^fand.  UnitS  °f  the  earth's  surface 
have  been  identified  and  delineated  on  the 
imagery.  These  features  are  closely  related  to  con 

Sat'eXe' imt6  "^  "*??  8roundwater  bodies, 
satellite  imagery  in  combination  with  ground  in- 

tton  o8faH°ff S  aU°WS  thC  ide"tification  and  delinea- 
tion of  deference  m  the  conditions  of  the  near  sur- 
face groundwater  (depth  to  groundwater,  salinity) 
I  he  degree  of  precision  achieved  is  greater  than 
that  obtainable  by  conventional  ground  sur^'v 
methods  alone.  (Sims-ISWS)  y 

W77-05813 

HYDROGEOLOGY   OF   THE   FOREMOST 
AREA,  ALBERTA,  rOKEMOST 

Research  Council  of  Alberta,  Edmonton 
D.  M.  Borneuf. 

2Rap°etnd4"4'  ^  3°  "'  '  fig'  '  map'  4  tab'  27  ref- 

Descriptors:  *Hydrogeology,  *Areal  hydrogeolo- 
gy,  ^Groundwater,  'Canada,  Topography,  Maps 
Drainage,  Climatology,  Precioita' 

BedroclTw^^^010^-  Geol°8ic  formations, 
Bedrock,  Wells,  Water  wells,  Aquifers,  Dissolved 


The  Vermilion  map  area  lies  in  the  plains-parkland 
transition  zone  of  east-central  Alberta  and  covers 
approximately  5660  sq  mi  (14,660  sq  km).  Average 
annual  precipitation  is  16  in  (41  cm),  and  potential 
evaporation  exceeds  precipitation  from  April  to 

nSSwe'  B°th  bedrock  and  surficial  deposfts  a  e 
possible  groundwater  sources.  The  bedrock  inter- 
Dlex^rf1"8  grOUndwater  in  the  region  is  a  com- 
plex interfingenng  of  sandstones  and  shales  in  the 
7"  BeUy  R.ver  Formation.  There  is  difficulty  in 
correlating  the  various  sandstones  over  even  smaS 
distances    but  two  units,  the  Ribstone  Creek  Zd 

and  fo^n  ih^  memberS'  ™  taMV  widespread 
and  form  the  major  aquifers  in  the  region  with 
yields  of  25-100  igpm  (100-450  1/min).  SedmJnts 
in  preglacial  and  melt  water  channels  are  a  sTcon- 
m^O^Trl  8rOUndwat"  and  yield  5-25  igpm 
^ho.  'rm)  °,T  m°re-  dePending  on  aquifer 
with  ^r.  JOU"dWater  qUality  is  generally  loo" 
with  total  dissolved  solids  within  the  limits  of 
human  consumption;  although  in  regions  of 
discharge,  total  dissolved  solids  and  sulfate  values 
can  be  very  high.  In  addition  to  the  groundwater 
availability  map  at  1:250,000  scale,  the  related 
maps  at  1:1,000,000  and  the  hydrogen  ogicaTsec 
tons    three  detailed  geological  section!  of  the 

("sSswT011  °f  the  map  — ■ were  included 

W77-05818 


HYDROGEOLOGY      OF      THE      EDMONTON 
AREA  (NORTHEAST  SEGMENT),  ALBERtI 

Research  Council  of  Alberta,  Edmonton  ' 

K.  J>tem. 

Report  76-1 ,  1976.  21  p,  2  map,  25  ref . 

Descriptors:  'Hydrogeology,  *Areal  hydrogeolo- 
gy,  'Groundwater,  "Canada,  Topography 
Drainage,  *Maps,  Climatology,  Prfcinitl' 
tion(Atmospheric),  Geology,  Geologic  forrnat S 
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-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Field  4 

Group  4B— Groundwater  Management 

Wells  Water  wells,  Groundwater  movement, 
Aquifers,  Water  levels,  Water  yield  Water 
chemistry,  Dissolved  solids,  Nitrates,  Chlorides, 
Sulfates,  Water  resources.  ,»iK„rt^ 

Identifiers:  'Edmonton  Area(Alberta), 

*Alberta(Canada). 

The  northeast  segment  of  the  Edmonton  map  area 
(NTS  83H)  covers  about  1750  sq  mi  (4500  sq  km) 
within  the  Eastern  Alberta  Plains  physiographic 
region   It  has  a  microthermal  climate,  with  long, 
cool  summers,  and  receives  an  average  of  17  in 
(430  mm)  of  precipitation  annually,  70%  as  rain. 
Glacial  and  postglacial  deposits  overlie  a  succes- 
sion of  Upper  Cretaceous  shales,  siltstones,  sand- 
stones, and  coals.  Within  these  deposits,  aquifers 
consisting  of  sand,  sand  and  gravel,  sandstone, 
and  fractured  coal  and  shale  are  capable  of  yield- 
ing groundwater  at  rates  of  up  to  100  lgpm  (7.6  1/s). 
Natural  groundwater  movement  is  of  a  complex 
nature,  showing  effects  of  both  topography  and 
permeability  variations.  Hydrochemistry  is  highly 
variable,    especially    in    surficial    aquifers,    but 
groundwater   is   generally   of  the   sodium   bicar- 
bonate type,  with  total  dissolved  solids  between 
1000   and   2000   ppm.    More    highly   mineralized 
groundwater  occurs  locally  (total  dissolved  solids 
of  up  to  6000  ppm)  and  is  either  of  the  chloride  or 
sulfate  type.  Many  shallow  wells  completed  in 
drift    aquifers    contain    substantial    amounts    of 
nitrates.  Two  hydrological  maps  were  included  in  a 
cover  pocket.  (Sims-ISWS) 
W77-05819 

HYDROGEOLOGY  OF  THE  TRI-CREEK 
BASIN,  ALBERTA, 

Research  Council  of  Alberta,  Edmonton. 

D.  V.  Currie. 

Bulletin  33,  1976.  67  p,  42  fig,  19  plate,  11  tab,  32 

ref ,  6  append. 

Descriptors:  'Hydrogeology,  'Areal  hydrogeolo- 
gy,  'Groundwater,  'Canada,  Watersheds(Basins), 
Forested  watersheds,  Forests,  Geology,  Geologic 
formations,  Precipitation(Atmospheric), 

Drainage,  Streamflow,  Streams,  Rivers,  Vegeta- 
tion, Vegetation  effects,  Water  levels,  Water 
yield,  Wells,  Water  wells,  Water  chemistry,  Ero- 
sion, Water  resources. 

Identifiers:  *Tri-creek  Basin(Alberta), 

*Alberta(Canada). 

Groundwater  flow  in  Tri-creek  basin,  a  23  sq  mi 
(60  q  km)  area  of  the  Rocky  Mountain  Foothills  in 
western  Alberta,  is  controlled  by  the  surficial  and 
bedrock   geology.    Flow   in   the   bedrock   follws 
bedding    planes    and    joints;    flow    in    surficial 
deposits    is   governed   by    relative    permeability. 
Flow  systems  are  short,  shallow,  and  raplid;  the 
depth  of  active  groundwater  flow  is  probably  less 
than  300  ft  (less  than  91  m),  and  metamorphosis  of 
groundwater  is  limited  by  the  short  residence  time 
below    the    surface.    Response    to    changes    in 
precipitation  is  generally  rapid,  although  slower 
responses  were  noted  at  some  points  in  the  region. 
Observed  groundwater  discharge  feature  include: 
springs   of  several  kinds,   seepages,   hummocky 
ground,      swamps,      and      amphitheater-shaped 
depressions.  Quantitative  drainage  pattern  data  in- 
cluded a  bifurcation  ratio  of  5.6  (indicative  of 
strong  geologic  control)  in  one  of  the  three  sub- 
basins,  and  values  of  less  than  5  (little  geologic 
control)  in  the  other  two.  Average  drainage  density 
is  4.1.  Relief  ratios  of  0.04  to  0.06  indicate  glacial 
derangement  of  drainage.  Depth  to  water  table, 
estimated      from      studies      of      the      various 
phreatophytic  plant  assemblages,  ranges  from  1  to 
8  ft  (0.3  to  2.4  m).  Allowable  rate  of  well  pumping 
vary  from  0.5  to  approximately  100  imperial  gal- 
lons per  minute  (igpm),  or  2  to  450  litres  per  minute 
(l/min);   but   values   greater  than   25   igpm   (115 
1  /min)  are  associated  with  scatered  deposits  of  ice- 
contact  drift  and  are  not  typical  of  the  area.  Wells 
yield  5-10  ipgm  (25  to  45  l/min)  on  the  average. 
(Sims-ISWS) 
WT7-O5820 


TRICHLOROFLUOROMETHANE  IN  GROUND 
WATER  -  A  POSSIBLE  INDICATOR  OF 
GROUND-WATER  AGE, 

Purdue  Univ.,   Lafayette,  Ind.  Water  Resource 

Research  Center. 

For  primary  bibliographic  entry  see  Field  2f. 

W77-05851 


THE   SIMULATION   OF   WHOLE  CORE   PER- 
MEAMETER  FLOW  GEOMETRY, 

Louisiana   State   Univ.,   Baton   Rouge.   Dept.  of 
Petroleum  Engineering.  .  u-tf 

For  primary  bibliographic  entry  see  Field  2F. 

W77-05933 

THERMAL  CONVECTION  IN  A  CAVERNOUS 
AQUIFER,  _   _ 

Florida   Univ.,   Gainesville.   Dept.   of   Civil   En- 
gineering. 

For  primary  bibliographic  entry  see  Field  It. 
W77-05951 


SALT     WATER     PUMPING     CONTROLS    SEA 
WATER  INTRUSION, 

Ground    Water    Consultants    Group,    Edmonton 

(Alberta). 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05972 


THE  RESPONSE  EQUATION  METHOD:  A  NEW 
ROLE  FOR  SIMULATION  OF  ENVIRONMEN- 
TAL SYSTEMS, 

Cornell  Univ.,  Ithaca,  N.  Y.  Dept.  of  Environmen- 
tal Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W77-05978 

TRACING  SEWAGE  EFFLUENT  RECHARGE-- 
TUCSON,  ARIZONA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources;   and  Arizona   Univ.,  Tucson. 

Coll.  of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05999 

DUPUIT-FORCHHEIMER  AND  POTENTIAL 
THEORIES  FOR  RECHARGE  FROM  BASINS, 

California  State  Univ.,  FuUerton.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F . 

W77-06004 

FOREST  VEGETATION  CONDITIONS  OF  THE 

SAND    TRACT    OF    TOSYNKUMY    (KAZAKH 

SSR),  (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  21. 

W77-06031 

THE  LAW  OF  DIFFUSED  SURFACE  WATER  IN 
EASTERN  RIPARIAN  STATES, 

Connecticut  Univ.,  Storrs.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W77 -06042 

GROUND  WATER  PROBLEMS  WITH  OIL 
SHALE  MINING  IN  THE  PICEANCE  BASIN, 

Geological      Survey,      Denver,      Colo.      Water 
Resources  Div. 
J  B.  Weeks. 

Water  Spectrum,  Vol  8,  No  1,  p  8-14  (Spring- 
Summer  1976).  3  fig,  1  map,  5  photo. 

Descriptors:  'Oil  shales,  'Mining,  'Groundwater 
basins,  'Groundwater  availability,  Water  quality, 
Oil  industry,  Subsurface  waters,  Feasibility,  Data 
collections,  Water  resources.  Water  pollution, 
Aquifers,  Computer  models,  Water  treatment, 
Water  demand,  Dewatering,  Energy,  Environmen- 
tal effects,  Colorado,  Wyoming,  Utah. 


Identifiers:  'Piceance  Basin(Colo),  Green 
Formation. 

Large  deposits  of  oil  shale  lie  buried  wit 
geologic  strata  of  the  Green  River  Forrnatioi 
problem  is  to  find  a  way  to  reach  this  subterc 
resource   and  convert   it   for  the  country' 
without  excessively  degrading  the  region's 
resources.  Four  tracts  of  public  lands  hav« 
leased    to    private    industry    to    determin 
economic   feasibility   of   producing  oil  fr< 
shale.  Two  of  the  tracts  are  located  in  Pk 
Basin  in  Colorado.  The  lessees  will  use  | 
water  produced   from   dewatering   the  oil 
mines  in  order  to  supply  the  water  necess 
process  the  oil  shale  and  dispose  of  the 
shale.  A  computer  model  of  the  ground-wak 
system  has  been  developed  to  evaluate  the  > 
of  mine  dewatering  on  the  ground  water  s 
Results  indicate  that  tract  C-a  will  not  be 
meet  the  annual  water  demand  after  the  ful 
years  of  dewatering.  Tract  C-b  will  have  apfl 
of  water  disposal  and  the  quality  of  the! 
pumped  from  the  oil  shale  mines  will  deterk* 
dewaering  continues  into  the  future   Several! 
native  solutions  are  being  considered.  (Ml 
Florida) 
W77 -06045 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 

THE  ENVIRONMENT  OF  SOUTH  FLOR  «J 
SUMMARY  REPORT,  I 

Geological  Survey,  Miami,  Fla.  Water  Re;« 

For  primary  bibliographic  entry  see  Field  6( 
W77-05738 

EROSIONAL      LANDFORM      MAP     OFl 

REDWOOD  CREEK  DRAINAGE  BASIN.  I 

BOLDT  COUNTY,  CALIFORNIA,  1947-74 

Geological    Survey,    Menlo    Park,    Calif.' 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  n 

W77-05742 


BASIC     DATA    ON    URBAN    STORMS 
QUALITY,  PORTLAND,  OREGON, 

Geological     Survey,      Portland,     Oreg.  V 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5 

W77-05744 


AN  APPLICATION  OF  THE  UTAH  I 
UNIVERSITY  WATERSHED  SIMl  1 1 
MODEL  TO  THE  ENTIAT  EXPERIM- 
WATERSHED,  WASHINGTON  STATE, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  4 

W77-05918 

ENVDXONMENTAL   IMPACTS  OF  hXl 
CHANGE,  ,  _, 

Hawaii  State  Dept.  of  Planning  and  b» 

Development,  Honolulu.  Research  and  to 

Analysis  Div. 

For  primary  bibliographic  entry  see  Field  < 

W77-05922 

THE  EFFECTS  OF  COARSE  GRANITlS 
MENT       ON       THE       DISTRIBUTIW 
ABUNDANCE  OF  SALMONIDS  IN  TP  ■ 
TRAL  IDAHO  BATHOLITH, 

Idaho  Univ.,  Moscow. 
R.R.Klamt.  r 

Available  from  the  National  Technical  i 
tion  Service,  Springfield,  VA  22161  as  PBV. 
Price  codes:  A05  in  paper  copy.  A01  in  mi 
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Thesis,  Fisheries  Resources,  July  1976  85  p 

Ri«ttboMo8: append-  OWRT  B-036: 

riptors:  'Sediment  transport,  Sedimentation, 
nonids,  Chinook  salmon,  Cutthroat  trout 
tic  insects  Diptera,  Idaho,  Rainbow  trout' 
nbution,  *Growth  rates. 
jfiers:  'Insect  drift  density,  "Central  Idaho 
lith,  Knapp  Creek(Idaho). 

rffects  of  coarse  granitic  sediment  on  the 
lance,  distribute  and  growth  and  behavior 
venue    salmonids    and    the    abundance    of 
ic  insect  drift  were  assessed  by  adding  sedi- 
to  artificial  and  natural  stream  channels 
data  were  compared  to  two  natural  streams 
central  Idaho  batholith  which  already  con- 
large  amounts  of  sediment  by  correlating 
Irn?  d£ft  abundan«  with  percentagl 
■ediment,  nffle  size,  percentage  cover  in  the 
and  average  pool  substrate  imbeddedness 
les  of  juvenile  steelhead  trout,  chinook  sal- 
nd  cutthroat  trout  in  the  artificial  stream 
:1s  decreased  as  the  amount  of  sediment  in- 
i  in  the  channels.   The   densities  of  fish 
^w,V     channels  durin8  the  winter  tests 
nailer  than  in  the  summer  tests.  Total  insect 

nMry,hWaS™0t  3ffeCted  by  the  additi°n  of 

nt  to  the  riffles  in  the  artificial  streams,  but 

.e  of  a  community  shift  to  Diptera  was  ob- 

Addition  of  sediment  into  Knapp  Creek 

l„l  denSUleu  dVe  to  loss  °f  cover  and 
lume.  Insect  benthos  and  drift  abundance 
1  significantly  changed.  Fish  density  corre- 
ct with  cover  and  insect  drift  density  in  the 

streams  studied.  Sediment  altered  the 
and  quahty  of  cover  fa  the  pQo]s  g 

Inft  density  correlated  best  with  riffle  size 
i  lesser  degree  with  percentage  sediment  in 
M2 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL-Field  4 

Watershed  Protection— Group  4D 


ARIZONA    UDY       F°R       PINAL       BOUNTY 

Wate°rnReyotc'esTUCSOn-  ^   °f  ^^  a*d 

wnSm?  bibUographic  entry  see  Reid  3C. 

Natu0ra?ReJsnoiuVr;esrUCSOn-    SCh°0'   °f 
WTh^M   bibUo8raphic  entry  see  Field  5B. 


COMPUTER  SIMULATION  OF  SNOWMELT, 

Natu0ra?ReJsnourcesTUCSOn-    Sch°°'   °f   «°™^ 
W7™3T  bibli°graphic  entrV  see  Reld  2C. 


FntHi T  l°  three  SmaU  draina8e  areas  in  the 
wTtMn  th?wme^tal  Watershed  which  is  located 

wSwnlton  FnaVChCe  NaU°naI  Forest  of  cen*al 
Washington.  Each  component  of  the  USUWSM 

has  been  described  in  this  report,  including  struc- 
tural changes  to  the  model  that  were  necessary  to 
achieve  reasonable  agreement  between  observed 
and  simulated  runoff  hydrographs.  Lack  of  infor- 

dZ  to  ZtHt  SPaUaI  distributio"  of  Precipitation 
due  to  the  absence  of  an  adequate  precipitation 
gaging  network  on  or  close  to  the  study  area  was  a 
severe  handicap  to  the  simulation  study    ol 

X»7  T  KPeri°d  °f  POSt"fire  streamflow  record 
was  arable  and  thus  it  was  possible  to  make 
only  qualitative  conclusions  regarding  the  effects 
°  r,fore?  fu"e  o;,  runoff  characteristics.  The 
study  has  demonstrated  the  potential  utility  of 
beZ^T  f°r  inVeStigati"e  the  physical  proceL 
behind  changes  ,„  runoff  characteristics  resulting 
from  the  effects  of  fire  and  other  possible  manage 
W77 OmtS  °D  a  f°reSt  Watershed-  (Bell-Cornell) 


A  DESCRIPTIVE  CATALOGUE  OF  THF  AII« 
TRALIAN  REPRESENTATIVE  BASIN^S 

ssse1  of  Nationaj  r— •  <*l» 

itt^wT11'  Polishing  Service,  Can- 
J.Milne  "'  81  map'  122  ref-  Compiled  by  F. 

?AeusS.°arS:  .M*BaSi»V  *Watersheds(Basins), 
ranhv  Rfv  r^'  Mappin8.  Aerial  photog- 
raphy Rivers,  Drainage,  Environment,  Climates 
Climatology,  Evaporation,  Precipita 

Uon(AtmosPheric),  Runoff,  Streamflow,  Geo  ogy 
Geomorphology,  Vegetation,  Soils,  Land  ufe' 
Topography,       Drainage       districts,       Drainage' 


GRAZING       SYSTEMS       AND       VVATERSHFn 
MANAGEMENT:  A  LOOK  AT  THB %££££?* 

Utah  State  Univ.,  Logan.  CoU.  of  Natural 
Resources.;  and  Utah  State  Univ.,  Logan 
Watershed  Science  Unit.  ^"gan. 

G.  F.  Gifford,  and  R.  H.  Hawkins 
Journal  of  Soil  and  Water  Conservation,  Vol   31 
No.  6,  p.  281-283,  Nov.-Dec.  1976.  2  tab,  9  ref. '      ' 

Descriptors:  'Grazing,  'Watershed  management, 

Kange     management,     'Cover    crops,     Litter 

Revegetation,      Grasses,      Shrubs,      Grasslands' 

RangeTcaSora.management-   R"»e  «™~. 
Identifiers:  Basal  cover. 


«G      SYSTEMS      AND      WATERSHFn 
{WENT:  a  LOOK  AT  THE  REColo 

el       »T\u\°S!i?-    Colh    of    Natu«l 
es       and     Utah     State     Univ.,     Logan 
ed  Science  Unit. 
iary  bibliographic  entry  see  Field  4D. 


'^iim^L.  DEBRIS  BURNING  ON 
-JUNIPER  SITES-SOME  CHEMICAL 
QUALITY  IMPLICATIONS 

;pSroageramUniV"  ^^ '  Rangeland 
»ry  bibliographic  entry  see  Field  5B. 

atershed  Protection 

^VDNffiS,SO,L  M°-TURE 

'ma  State  Univ.,  University  Park.  School 

resources. 

ry  bibliographic  entry  see  Field  2A. 


Ifl^T      °f  thjS  catalo«ue  was  to  record  basic 
"formation  on  the  representative  basins  in  Aus' 
traha  and  to  stimulate  interest  in  the  basins  as 
slu£  C  S,^„f0r  3  WidC  rangC  °f  environnTent^ 
ness  of  ,r   h  hHC  TW  to,maXimiz^  the  effective- 
sunerf...        hydrol°8lcaI  Pr°gram  and  minimizing 
tion  SET  ^'^ental  research  and  investiga 
ion  effort.  The  catalogue  described  the  charac- 
teristics of  representative  basins  which  have  al- 
ready been  selected,  and  it  described  the  few  re- 
gions where  basins  have  yet  to  be  selected.  It  listed 
the  basic  data  collection  stations,  showed  their  Io 
cauon  on  topographic  maps,  and  indicated  the 
periods  of  records  available.  It  also  listed  available 
work '  Th       phot°8raphs.  a»d  details  of  other  field 
work  The  information  contained  in  the  catalogue 
will  be  progressively  updated,  and  a  second  edi- 
wh    'S  nXEeCted  l°  be  issued  in  ^veral  years  tune 
sel?,  3H  b!flnS  3t  PreSCnt  Planned  will  have  beTn 
W77  05816    lnstrumented-  (Sims-ISWS) 


OF  RUNOFF  FROM  SMALL  RURAL 
afcDS  in  RESPONSE  TO 

rED    AND    PROPOSED    LAND    USE 

:  Univ.,  Columbus.  Dept.  of  Civil  En- 

y  bibUographic  entry  see  Field  5B. 


GOFCRAAINF2LALCHTOSPACET^ 

"rcesTUCS°n-  DCPt-  °f  H^rotogy  and 

t  bibliographic  entry  see  Field  2A. 


AN  APPLICATION  OF  THE  UTAH  STATP 
UNIVERSITY  WATERSHED  STMULATmN 
MODEL  TO  THE  ENTIAT  EXPERIMENT^ 
WATERSHED,  WASHINGTON  STATE 

Utah  Water  Research  Lab.,  Logan 

D.  S.  Bowles,  J.  P.  Riley,  and  G.  B.  Shih 

Report     PRWG126-1,     Utah     Water     Research 

Laboratory,  October  1975.  50  P,  22  fig,  6  tab   M 

ref,  append.  (Prepared  for  Forest  Service    U  S 

Department  of  Agriculture,  Portland,  Oregon). 

?EeffCencPs0rS:  .pSm^  watersl>eds,    'Forest   fires, 
Effects         'Runoff,        'Simulation       analysis 

'WaThinMon    n^6'5'        *Hydrol<>8ie       mod^L: 
Washington,  Drainage  area,  Streamflow,  Forest 

v1aM8Mment.'  .  WaterShed  management,  Water 
cal  mn^r^"  f,orests,  PrecipitaUon,  Mathemati- 
cal models,  Equations,  Systems  analysis. 

To  study  the  effects  of  a  forest  fire  on  runoff 

W  ,ra  ZnJUCJ'  the  Utah  State  University 
Watershed    Simulation    Model    (USUWSM)    has 


Published  reports  indicate  no  grazing  system  con- 
sistently or  significantly  increases  plant  and  Utter 
cover  on  watersheds.  Grazing  systems  appear  to 
be  species  specific  in  that  an  increased  density  of 
one   plant   species   may   be   accompanied   by   a 
decreased  density  of  another;  thus,  there  may  be 
no  improvement  in  watershed  protective  cover 
reason-long  grazing  was  compared  with  a  five- 
year  rest-rotation  system  (fuU  use,  fuU  rest  earlv- 
season  rest  with  late-season  use,  fuU  rest,  and 
early-season  use  with  late-season  rest)  in  Califor- 
nia s  Lassen  National  Forest.  Results  indicated 
rotation  grazing  increased  Utter  cover,  water  ab- 
sorption (infiltration)  and  basal  cover  of  desirable 
plants  while  reducing  bare  soil  and  soil  compac- 

[nTh  ,0^?Ie^•  t,herC  WaS  n°  secant  difference 
in  the  total  basal  cover  of  all  plants.  Other  studies 
comparing  systems  such  as  continuous,  deferred 
and  deferred-rotation  grazing  are  discussed,  in- 
cluding those  used  on  semi-arid  rangeland  There 
is  essentially  no  information  on  the  impact  of  rest- 
f^ T,SySte.mS  °D  watershed  cover,  despite  the 
Zlh  .SUCh  SyStemS  m  bein8  advocated  for 
W77  0593S6en>  rangeIand-  <Jahr.s-Arizona). 


SURFACE     RUNOFF     WASHING     OF     CLAY 
J™8  IN  RIDGES  WI™  HOLES    (IN  RUS 

Akademiya  Nauk  Turkmenskoi  SSR.  Nebit-Dae 
P^ae  AgroformeUoration  Research  Station. 
W77  05^?  blbl,ographjc  entry  see  Field  2G. 


HYDROLOGY  FOR  SOIL  AND  WATER  CON 

NORTA„TI°\^JHE  °OASTAL  REGIONS  OF 
JJORTH  AFRICA-EXAMPLE  OF  A 

"IsiNS  ,ICAL   TECHNIQUE   FOR   SMALL 

gStaeeC^D7vati°n  SerViCe'  Washi"^-.  D.C.  En- 
W7l7P05945y  bibUographic  entry  see  Field  3B. 
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Field  4-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4D— Watershed  Protection 


MANAGEMENT  AND  REGENERATION  OF 
DEGRADED  CATCHMENTS  AND  ERODED 
PASTORAL  LANDS  WITH  PARTICULAR 
REFERENCE  TO  RANGE  RESEEDING, 

Western  Australia  Dept.  of  Agriculture,   South 

Perth. 

K.  Fitzgerald. 

In-  FAO  Conservation  Guide  3,  Conservation  in 

Arid  and  Semiarid  Zones,  Rome,  Italy,  1976.  p  41- 

60  17  fig,  7  ref . 

Descriptors:  'Erosion  control,  'Pasture  manage- 
ment, 'Watershed  management,  'Erosion  rates, 
'Range  management.  Erosion,  Pastures,  Ranges, 
Vegetation  effects,  Soil  types,  Degrada- 
tion(Slope),  Runoff,  Rainfall-runoff  relationships, 
Silting,  Erosion  control,  Grazing,  Arid  lands, 
•Australia. 

Identifiers:  Gascoyne  River  basin(W  Australia), 
Ord  River  basin(W  Australia). 

The  basic  cause  of  erosion  and  reduced  produc- 
tivity of  many  formerly  productive  agricultural 
and  pastoral  lands  is  the  removal  of  vegetative 
cover  by  consistent  and  continuous  overgrazing  by 
both  domestic  stock  and  wild  animals  under  mar- 
ginal   rainfall    conditions.    This    phenomenon    is 
discussed  in  detail  as  it  affects  Western  Australia. 
Background  information  on  which  range  manage- 
ment decisions  can  be  made  is  presented.  Two 
major  catchment  areas  in  Western  Australia,  the 
Gascoyne  River  and  the  Ord  River,  both  subject  to 
long  periods  of  excessive  grazing,  have  been  un- 
dergoing remedial  treatment  and  illustrate  two  dif- 
ferent    approaches     to     the     management     and 
regeneration   of   degraded   catchments.   Both   of 
these  areas  are  described  and  discussed  in  detail. 
The    conclusion    is    reached    that    good    range 
management    should    aim    at    preserving    native 
perennial  vegetation  in  an  optimum  condition  to 
maintain  productivity,  promote  maximum  water 
penetration,  reduce  erosion,  and  avoid  the  need 
for  expensive  and  often  inadequate  remedial  treat- 
ment. For  management  to  be  really  effective  the 
fullest  cooperation  is  required  between  govern- 
ment   agencies    and    pastoral    lessees.    (Jamail- 
Arizona) 
W77-05947 


FLOOD  EFFECTS  ON  STREAM  ECOSYSTEMS, 

Soil  Conservation  Service,  Little  Rock,  Ark. 
R.  A.Grizzell. 

Journal  of  Soil  and  Water  Conservation,  Vol.  31, 
No.  6,  p  283-285,  Nov.-Dec.  1976.  1  tab,  23  ref. 

Descriptors:  'Flood  damage,  'Sedimentation, 
'Silting,  'Streams,  'Ecosystems,  Streamflow, 
Sediment  load,  Water  pollution,  Fish,  Inver- 
tebrates, Aquatic  plants,  Scour. 

As  excess  water  runs  off  a  watershed  and  passes 
into  a  stream  system,  the  water  velocity  of  that 
stream  increases  and  sediment  begins  to  move 
along     with     heavier     materials     that     may     be 
dislodged.  Attached  to  or  beneath  sand  or  gravel 
particles  is  a  complex  life  of  algae,  other  plants, 
and  animals  such  as  larvae,  crayfish  and  fish  eggs. 
Increased    sediment    load    from    flooded    roads, 
agricultural  land,  geological  weathering,  construc- 
tion sites,  and  streambank  erosion  has  a  major  im- 
pact   Sediment  reduces  the  aesthetic  quality  of 
streams,  fills  up  pool  areas,  restricts  flow,  covers 
valuable  cropland,  and  carries  pollutants.  In  addi- 
tion there  is  a  decrease  of  photosynthesis,  oxygen 
in  the  water,  and  survival  rates  of  invertebrates 
and  fish  eggs.  Sediment  inhibits  the  growth  of 
valuable  waterfowl  food  plants  and,  together  with 
silt,  damages  gravel-  and  rubble-type  stream  bot- 
toms. Silt  and  other  suspensoids  affect  fisheries  by 
covering  the  bottom  of  streams  with  a  blanket  of 
material  that  kills  fauna,  reduces  available  food, 
and  covers  nest  and  spawning  grounds.  Details  are 
given  of  the  impacts  on  plants,  invertebrates,  arid 
fishes.  Other  animals  may  be  at  least  temporarily 
dislocated  and  possibly  destroyed.  Soil  and  water 
conservation  measures  to  minimize  flood  danger 
are  outlined.  (Jahns- Arizona) 
W77-05949 


RESTORATION  AND  PROTECTION  OF 
DEGRADED  SLOPES, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Kabul  (Afghanistan). 

L.  Bostanoglu. 

In:  FAO  Conservation  Guide  3,  Conservation  in 

Arid  and  Semiarid  Zones,  Rome,  Italy,  1976.  p 

105-125.  2  tab,  16  fig,  12  ref. 

Descriptors:  'Slope  protection,  'Watershed 
management,  'Terracing,  'Vegetation  establish- 
ment, 'Soil  erosion,  Erosion,  Slopes,  Slope  sta- 
bilization, Arid  lands,  Flash  floods, 
Watersheds(Divides),  Erosion  control,  Conserva- 
tion, Enbankments,  Soil  conservation. 

The  problem  of  erosion  of  mountain  watersheds, 
particularly  in  arid  regions,  is  discussed  and 
several  possible  methods  for  its  control  evaluated. 
Vegetation  establishment  is  one  of  these  methods. 
It  involves  consideration  of  species  that  are  not 
only  useful  for  soil  conservation  purposes  alone, 
but  also  for  production  of  wood  and  fiber,  for  wil- 
dlife habitat,  or  for  social  benefits.  Other  erosion 
control  methods  using  vegetation  are  the  en- 
couragement of  natural  vegetation,  branch  layer- 
ing, sodding,  and  reforestation  of  rocky  slopes. 
Consolidation  of  unstable  slopes  is  discussed,  in- 
cluding crumbling  slopes,  subsiding  slopes,  and 
sliding  ground.  Contour  ploughing  on  eroded  lands 
helps  reduce  runoff.  Terracing,  an  erosion  control 
method  presented  in  detail,  is  expensive,  time  con- 
suming and  best  considered  as  a  temporary  mea- 
sure to  aid  the  initial  establishment  of  vegetation. 
(Jamail-Arizona) 
W77-05948 


RAINFALL  INFILTRATION  CHARAC- 

TERISTICS FOR  A  SEMI-ARID  WATERSHED 
SOIL,  ,     , 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

For  primary  bibliographic  entry  see  Field  2G. 
W77-05988 

MULTIOBJECTIVE  PROGRAMING  IN 

WATERSHED  MANAGEMENT:  A  STUDY  OF 
THE  CHARLESTON  WATERSHED, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 

A.  Goicoechea,  L.  Duckstein,  and  M.  M.  Fogel. 
Water  Resources  Research,  Vol.  12,  No.  6,  p  1085- 
1092,  December  1976.  1  fig,  2  tab,  29  ref.  OWRT 
B-032-ARIZ(16a)  and  B043-ARIZ(4). 

Descriptors:  'Water  resources  development, 
'Watersheds(Basins),  Management,  'Decision 
making,  'Methodology,  Economics,  Optimiza- 
tion, Land  management,  'Arizona,  Runoff,  Wil- 
dlife, Recreation,  Algorithms,  Equations,  Mathe- 
matical models,  Systems  analysis,  'Watershed 
management. 

Identifiers:  'Multiobjective  programming, 
'Nonlinear  programming,  'Benefit  maximization, 
'San  Pedro  River  basin(Ariz),  Cutting  plane 
method. 

A  multiple-objective  approach  to  decision  making 
in  watershed  management  is  developed  and 
demonstrated  within  the  framework  of  nonlinear 
programming  by  means  of  the  case  study  of  the 
Charleston  watershed  in  southern  Arizona.  The  ef- 
fects of  various  land  treatments  and  management 
practices  on  water  runoff,  sediment,  recreation, 
wildlife  levels,  and  commercial  potential  of  a 
study  area  are  investigated,  with  constraints  on  the 
available  land  and  capital  being  observed.  This 
leads  to  a  model  with  five  obective  functions  to  be 
maximized  (benefit  maximization)  under  18  con- 
straints. In  an  iterative  manner,  the  decision  maker 
proceeds  from  one  noninferior  solution  to  another, 
comparing  sets  of  land  management  activities  for 
reaching  specified  goals  and  evaluating  tradeoffs 


between  individual  objective  function*, 
technique,  labeled  Trade,  involves  the  formui 
of  a  surrogate  objective  function  and  the  usee 
cutting  plane  method  to  solve  the  general 
linear  problem;  it  hopefully  provides  a 
promise  between  computationally  intractaWi 
excessively  simplified  approaches  to  truly 
tiobjective  water  management.  (Bell-Cornell^ 
W77  -05994 

PROPOSALS  FOR  IMPROVING  THE  MAN 
MENT  OF  INTERNATIONAL  RIVER  BASE 

ComeU  Univ.,  Ithaca,  NY.  Dept.  of  City  ,— 
gional  Planning.  . 

For  primary  bibliographic  entry  see  Field  6E. 
W77-06051 


PROCEEDINGS  MISSISSD7PI  Wi 

RESOURCES  CONFERENCE  1976. 

Mississippi  State  Univ.,  Mississippi  State. 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  4A 

W77-06084 


EROSION  MEASURED  FROM  A  LISTER 
SYSTEM, 

Agricultural    Research    Service,    Oxford, 

Sedimentation  Lab. 

J.  D.  Greer,  K.  C.  McGregor,  G.  E.Gurley.ajf 

R.  Arnold. 

In-   Proceedings   of  Mississipi  Water  Restjl 

Conference  1976,  p  103-10.  1  fig,  2  tab,  5  ref .  U 

Descriptors:  'Erosion  control,  'Farm  m;fl 
ment,  'Cultivation,  'Demonstration  water! 
Erosion,  'Mississippi,  Wheat,  Soybeans,  ■ 
Storms,  Runoff,  Research  and  developments 
production,  Erosion  rates,  Contour  fanning 
conservation,  Planting  management,  Soil  er« 
Agricultural  watersheds,  Agricultural  enginil 
Slopes,  Slope  protection. 
Identifiers:  'Lister-till. 

The  use  of  conventional  farming  methods 
sloping  lands   of   north   Mississippi  has  •« 
severe  erosion  problems.  Experiments  havki 
conducted  to  evaluate  alternative  methods  ■ 
conservation  purposes.  The  authors  prese 
results   of   experiments    using   the   lister-i 
minimum-till,  method.  The  lister-till  systeW 
bines  the  middle  buster  and  planting  units   I 
only  one  operation  is  required  to  plant  a  crc  . 
experimental  plots  had  slopes  of  2.5,  5  an< 
Both  single  and  double  cropping  system* 
tried.  After  an  analysis  of  the  results  of  then 
the    authors   conclude    that   contoured   lit 
should  not  be  recommended  for  a  slope  * 
than  5%  for  either  single  or  double  croppr 
bles  showing  the  results  are  included.  (!» i 
W77-06084)  (Capehart-Florida) 
W77-06089 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 


5A.  Identification  Of  Pollutanl 

FATE  OF  2,4,5-T  CONTAMINANT,  I 
TETRACHLORODD3ENZO-P-DIOXIN  ■ 
IN  AQUATIC  ENVIRONMENTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Entorr 
For  primary  bibliographic  entry  see  Field  5 
W77 -05602 

STUDD2S  ON  THE  ALGAL  POPULATK' 
THE    SAALE   RIVER    NEAR   JENA:  JM ] 
PARISON  OF  THE  SEASONAL  POPU 
DYNAMICS  ABOVE  AND  BELOW  THl 
(IN  GERMAN),  . 

Jena  Univ.  (East  Germany).  Biology  Sectic 
For  primary  bibliographic  entry  see  Field  3 
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TE  TOXICITY  OF  CADMIUM  AND  ZINC 
SEVEN  INVERTEBRATE  SPECIES  FROM 
TERN  PORT,  VICTORIA, 

na  Ministry   for  Conservation,   Melbourne 
ralia).  Fisheries  and  Wildlife  Div. 
rimary  bibliographic  entry  see  Field  5C 
1)5614 


VTION       AND      IDENTIFICATION      OF 
•S  FISHRINATED   STYRENES   IN   GREAT 

nal  Water  Quality  Lab.,  Duluth,  Minn. 
Kuehl,  H.  L.  Kopperman,  G.  D.  Veith  and 
jlass. 

in   of    Environmental    Contamination    and 

ptors.  -Lake  Ontario,  -Lake  Huron 
lant  identification.  Pollutants,  *Absorption' 
:ide  residues,  -Chemical  analysis,  Analyti- 
:hmques,    Mass   spectrometry,   Gas   chro- 

iers:  *Polychlorinated  styrenes. 

lorostyrene  was  prepared  and  gas  chro- 
aphy  retention  time  data  and  a  mass  spec- 
the  standard  were  obtained.  A  comparison 
e  data  with  those  observed  for  fish  from 
luron,  Lake  Ontario,  and  the  lower  Detroit 
idicates  that  octachlorostyrene  is  present  in 
idues  from  these  sources.  In  addition,  mass 
I  data  indicated  the  presence  of  several 
Bd  hexachlorostyrene  isomers  in  these  fish 
^studies  should  be  concerned  with  quantify 
>f  OCS  and  evaluation  of  possible  sources 
ie  compounds,  such  as  impurities  in 
s  produced  by  exhaustive  chlorination  or 
'SS  1D  electroIyt'c  production  of 

521 
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IC        ENVIRONMENTAL        OUALITY 
EMS  AND  PROPOSALS,  VUALITY 

s  and  Marine  Service,  Ottawa  (Ontario), 
jraphy  Branch. 

iary  bibliographic  entry  see  Field  6G 
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collected  from  the  stream  of  waste  water  in  oro 
portion  to  the  flow  rate  of  the  stream  and  m  en" 
tirely  continuous  measurement  of  thecal  amount" 

°ainPe°d  It"  ^^  ?n  Waste  water  can™- 
S-  The  apparatus  includes  a  piston  cylinder 

tional  ,nTeCe,Ve  "  Sample  of  the  volume  propor- 
tional to  the  measured  flow  rate  and  subsequently 

tnltrT  thC  CO"eCted  Sample  into  sample  cX,- 
cvde  W,meanS-  During  the  sample  collecting 
?no  £  ,k  P  "  m0Ves  by  a  distance  correspond 
period  of  "5Ld  "^rate  duri"8  a  content 
period    of    time.    This    piston    moving    distance 

fan  the*  heham°Unt  °f  Sample  to  be  collated  Dur 
hi  Piston  iseqnUenl,SamP'e  discha^ng  operation, 
tne  piston  is  quickly  returned  and  the  collected 
sample  is  discharged.  These  cycles  are  automat. 
W77-056l2ted(Sinha"OEIS)  eautomat« 


HAV^RDY^l°DEL  FOR  EVALUATING 

BS&ZSg* METALS IN  AN 

Kodak  Co.,  Rochester,  N.  Y.  Health  and 
ary  bibliographic  entry  see  Field  5C. 


LIQUID  SAMPLING 

K&InC-  Ma'Vem'  Pa'  (ASSig"ee)- 

U.S.  Patent  No.  3,986,402,  5  p,  6  fig,  7  ref  •  Official 

SrnoYn^s  nnJteKd  StatCS  Pat-«  Office  Vo 
yi  l ,  no  3 ,  p  975 ,  October  1 9,  1 976. 

Descriptors:  -Patents,  "Sampling,  -Water  sam 
£SnPST,tV  *P°UUtant  ^"tification  Auto- 
wastes.'  V  propertles-  Homogeneity,  Liquid 
Identifiers:  Simultaneous  sampling. 

Increasing  emphasis  upon  quality  of  the  environ- 
ment has  given  rise  to  increased  sampling  of 
liquids  for  determination  of  composition.particu- 
ysis  fCo0rmmZntKCOntaminantS  °r  P°U"tants.  anal- 
more  tLTJ  a"  ,°"e  comP°^nt  necessitates 
nZ  ?.une  Sample'  or  at  least  more  than  one 
Son  rn  °,  ^  "l"1^  °nce  a  samPIe  is  in  a  coUe"! 
on  container,  however,  a  portion  decanted  from 

eft  beulfeiytu°  differa  good  deal  from  "**Us 
coUect,on  of".lhe  C°ntainer  SO  that  simultaneous 
collection  of  like  samples  is  appropriate  and  may 
be  required.  In  general,  the  objects  of  this  inven 
tion  are  accomplished  wherin  liquid  is  withdrawn 
from  a  body  of  liquid  to  flow  past  an  inter^S 

nanid,Thi'n,t,0nra?d  ^  back  t0  the  bodv  °f 
liquid.  The  flow  of  hqu.d  is  temporarily  diverted 

into  aregion  of  confinement  which  has  a  number 

Seen  tehro„St,Parate  "^  Streams  of  ^™ 
taken  through  respective  outlets  to  the  collection 

location  where  they  are  collected  as  individual 

samples.  (Sinha-OEIS)  uivuiuai 

W77-05658 


W77-05671 

ocntaolbrErT9S;  phase  '  and  n-  o^™ 

Hawau     Univ..     Honolulu.     Water     Resources 

Research  Center 

J.  N.  Miller. 

Technical  Memorandum  Report  No.  39,  May  1974 

307  p,  5  fig,  8  ref,  5  append. 

Descriptors:  "Hawaii,  -Water  quality,  -Data 
storage  and  retrieval,  -Data  collections,  Data 
grams5'1"8'  ^^  poUution.  'Computer  pro- 
Identifiers:  Data  reduction. 

A  computerized  information  storage  and  retrieval 
system  (WQISAR)  has  been  developed  for  water 
quahty  data  colleced  and  maintained  by  the  De- 
partment of  Health,  State  of  Hawaii,  from  1955 
through  1971.  The  system  provides  for  safe  per- 
manent, storage  and  rapid  retrieval  of  water  quali- 
ty data.  In  addition  to  the  ability  to  retrieve  a 
systematically  organized  total  data  list,  the  capa- 
bility also  is  present  to  compute,  list  and  plot  cer- 
tain statistics  basic  to  data  reduction  and  analysis 
techniques.  A  catalogue  of  the  major  water  quality 

fnH  °Hn!i,nDHaWaii  With  their  resPective  agencies  is 
included.  Recommendations  are  presentd  for  the 
continued  maintenance,  development,  and  expan- 
05673)  WQISAR    system.   (See   also   W77- 

W77-05672 


WATER  QUALITY  INFORMATION  STORAGE 
AND  RETRIEVAL  SYSTEM  FOR  HAWAU 
PHASE  m:  FINAL  REPORT,  (NOVEMRFR 
1973-SEPTEMBER  1974)  VWVUMBER 

Hawaii  Univ.,  Honolulu.  Water  Resources 
Research  Center. 

J.  N.  MUler,  P.  M.  Muller,  and  A.  L.  Char 
Technical  Memorandum  No.  43,  February  1975 
134  p. 

Descriptors:  -Hawaii,  -Water  quality,  -Data 
storage  and  retrieval,  -Computer  programs,  Water 
permits   -Potable  water,  -Mixing,  Waste  disposal 

wTstl^utio^    C°UeCti°nS'    D"*    ^^' 


r  £AUNAL  DYNAMICS  DURING  SUC- 

FOLLOWING   POLLUTION  ABATE 

I  A  SWEDISH  ESTUARY  ABATE- 

Vater  and  Air  Pollution  Research  Lab., 
ry  bibliographic  entry  see  Field  5C. 


COLLECTING  APPARATUS, 

^Kaisha  Hokushin  Denki  Seisakusho 

Pan).  (Assignee). 

>. 

lNOA985'028'  8  P-  3  fi8.  3  ref;  Of- 

o  2  n i,,ne^m\ed  States  Patent  0«ice, 
O2,p510,  October  12,  1976. 

»:       *Patents,        -Water       pollution 
wastes,  -Sampling,  -Water  sampling,' 
er   Measurement,  Flow  rates,  Sources 
>.  Equipment,  Water  analysis. 

llUamnP,nf  "deS  ,a    samP|in8   apparatus 
"  amount  samples  can  be  successively 


APPLICATION  OF  BIOLOGICAL  ANALYSIS  IM 

(TnVpEousJh)!I°NS  °N  rou-™  wISE 

r?«iZSZ^    TSzic0la      Rolnicza,      Olsztyn-Kortowo 

(Poland).   Instytut  Hydrobiologii  Ochrany  Wod 

nego. 

L.  Turoboyski. 

Pol  Arch  Hydrobiol  22(4),  p  615-622,  1975. 

?MS<T^T'        *Bioassay.       Water       poUution, 

•?ouS  TW AnaJySiS'       *°rganic      wastcs 
Pollutant  identification.  Analytical  techniques. 
Identifiers:  -Biological  analysis. 

Various  applications  of  biological  analysis  of  poi- 
nted and  pure  waters  and  methods  of  interpreta- 
tion are  presented;  62  aspects  of  application  of  this 
fi™  hEln*  d;scussed.  It  is  inappropriate  to  coT 
fine  biological  analysis  only  to  the  evaluation  of 
the  degree  of  organic  poUution  on  the  basis  of  a 
saprobic  system.  A  critical  view  of  the  mathemati- 
cal interpretations  of  this  system  is  presented.- 
W77-058662  B,olo8ical  Abstracts,  Inc. 

CONCENTRATION    AND    DISTRIBUTION    OF 
SELECTED   TRACE    METALS   IN   THE   MAU 

MICHIGANR    BASIN'    OHI°'    ,NDIA"A'    A™> 

Ohio  State  Univ.,  Columbus.  Dept.  of  Geology 
r-or  primary  bibliographic  entry  see  Field  5B 


A    computerized    system    for    the    storage    and 
retrieval  of  water  qulity  data  and  corresponding 
stations  has  been  compiled  for  the  Department  of 
Health   (DOH),   State   of  Hawaii.   Specific  date 
a„8f  ffl"      dC:  Z°neS  °f  mixmg-  was*  discharge 
,he  W?e"i'  n°npotab,e  wa'cr  quality  data,  and 
the  Water  Resources  Research  Center's  'Quality 
of    Coastal    Waters'    project    data.    The    date 
processed    along    with    certain    station    location 
catalogues  has  been  prepared  and  deUvered  to  the 
DOH.  An  initial  updating  scheme  is  presented  for 
adding  new  data  to  the  existing  Phase  I  and  II, 
DOH  date  sets.  A  detailed  account  of  the  methods 
employed    programs,  and  their  usage  is  provided 
W7Vo5e673CeS  A'  B'  aDd  °-  (SeC  <dso  W77-°5°72) 


COLORIMETRIC  METHOD  FOR  THE  DETER 
MOTION    OF    ARSENICOID    IN    POTABLE 

South  Carolina  State  CoU.,  Orangeburg 

S.  S.  Sandhu. 

The    Analyst,    Vol.    101,   No.    1208,    p   856-859 

November,  1976.  1 1  ref,  4  tab. 

Descriptors:  -Water  analysis,  -PoUutent  identifi- 
cation, -Colonmetry,  -Arsenic  compounds,  Water 
poUution  sources,  Water  chemistry,  Water  proper- 

Che'miS     a     Stre^S'    Anneal    techniques, 
Chemical  analysis,  -Potable  water  Water  aualitv 
Identifiers:  -Arsenic(III).  quality . 
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Group  5 A— Identification  Of  Pollutants 


A  colorimetric  method  for  the  determination  of  ar- 
senic(III)  at  a  concentration  of  0.002  mg/hter  in 
potable  water  was  developed.  Arsenic(III)  reacts 
quantitatively  with  potassium  lodate  in  the 
presence  of  sulfuric  acid  and  releases  an 
equivalent  amount  of  iodine,  which  imparts  a  pink 
color  to  a  carbon  tetrachloride  extract.  This  color 
is  measured  at  520  nm.  The  method  was  used  to 
differentiate  between  arsenic(III)  and  arsenic(V). 
No  interference  from  arsenic(V),  chloride, 
fluoride,  or  nitrate  was  observed.  Natural  water 
samples  analyzed  by  this  technique  showed  trace 
amounts  of  arsenic.  (Witt-IPC) 
W77-05677 

AN  ASSESSMENT  OF  VARIOUS  TYPES  OF 
REFERENCE  ELECTRODE  FOR  USE  IN  CON- 
TINUOUS POTENTIOMETRIC  ANALYSIS 
WITH  PARTICULAR  APPLICATION  TO 
HIGHLY  PURE  WATERS, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  2K. 
W77-05678 

MEASUREMENT  OF  COMPLEXATION  PRO- 
PERTIES OF  HUMIC  AND  FULVIC  ACIDS  IN 
NATURAL  WATERS  WITH  LEAD  AND 
COPPER  ION-SELECTIVE  ELECTRODES, 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic 
and  Analytical  Chemistry. 
J.  Buffle,  F.-L.  Greter,  and  W.  Haerdi. 
Analytical  Chemistry,  Vol.  49,  No.  2,  p  216-222, 
February,  1977.  5  fig,  29  ref ,  4  tab. 

Descriptors:  *Water  analysis,  'Pollutant  identifi- 
cation, *Humic  acids,  'Fulvic  acids,  'Electrodes, 
Electrochemistry,  Analytical  techniques, 

Hydrogen  ion  concentration,  Natural  streams, 
Copper,  Lead,  Water  pollution  sources. 

The  use  of  ion-selective  electrodes  for  the  mea- 
surement of  the  complexation  properties  of  humic 
and  fulvic  acids  is  described.  Values  for  mean 
molecular  weight  of  the  ligand,  the  stability  con- 
stants of  the  complexes,  number  of  ligands  fixed 
per  metal  ion,  and  the  dependency  of  the  stability 
of  the  complexes  on  pH,  may  be  obtained.  The  ac- 
curacy of  the  results  is  checked  by  comparing 
these  results  with  those  obtained  by  other  methods 
and  with  known  ligands.  A  comparison  between 
this  method  and  other  existing  methods  for  study- 
ing humic  complexes  is  also  made.  (Witt-IPC) 
W77-05679 

DESIGN  AND  OPTIMIZATION  OF  A  TEFLON 
HELIX  CONTINUOUS  LIQUID-LIQUID  EX- 
TRACTION APPARATUS  AND  ITS  APPLICA- 
TION FOR  THE  ANALYSIS  OF  OR- 
GANOPHOSPHATE  PESTICIDES  IN  WATER, 
Drexel  Univ.,  Philadelphia,  Pa.  Dept.  of  Chemis- 
try. 

C.  Wu,  and  I.  H.  Suffet. 

Analytical  Chemistry,  Vol.  49,  No.  2,  p  231-237, 
February  1977.  4  fig,  11  ref,  13  tab. 

Descriptors:  *Water  analysis,  'Pollutant  identifi- 
cation, 'Organophosphorus  pesticides, 
•Separation  techniques,  Water  pollution  sources, 
Analytical  techniques,  Water  chemistry,  Trace 
elements,  Organic  compounds,  Phosphorus  com- 
pounds. Pesticides,  Sea  water,  Rivers,  Sewage  ef- 
fluents, Pesticide  residues. 

A  statistical  optimization  study  is  described,  lead- 
ing to  the  final  equipment  design  and  operational 
parameters  for  extraction  of  organophosphate 
pesticides  with  a  new  Teflon  Helix  Continuous 
Liquid-Liquid  Extractor.  A  coil  lenght  of  32  ft, 
helix  winding  diameter  of  1  inch,  aqueous  flow 
rate  of  900  ml/hr,  and  water-to-solvent  ratio  of 
10:1  (without  premixing)  were  the  optimal  design 
parameters.  Recoveries  of  microgram  to  nano- 
gram/liter    concentrations    of    organophosphate 


pesticides  from  fortified  river  water,  sea  water, 
and  secondary  sewage  effluent  were  completed. 
Greater  than  80%  efficiency  relative  to  batch  ex- 
traction is  demonstrated  with  continuous  liquid- 
liquid  extraction  and  continuous  evaporative  con- 
centration. (Witt-IPC) 
W77-05680 

GAS  CHROMATOGRAPHIC  DETERMINATION 
OF  TRACE  AMOUNTS  OF  SULFUR  COM- 
POUNDS IN  INDUSTRIAL  EFFLUENTS, 

Leningrad  State  Univ.  (USSR).  Dept.  of  Chemis- 
try. 

A.  G.  Vitenberg,  L.  M.  Kuznetsova,  I.  L.  Butaeva, 
and  M.  D.  Inshakov. 

Analytical  Chemistry,  Vol.  49,  No.  1,  p  128-133, 
January,  1977.  6  fig,  16  ref,  3  tab. 

Descriptors:  'Water  analysis,  'Pollutant  identifi- 
cation, 'Sulfur  compounds,  'Gas  chromatog- 
raphy, Analytical  techniques,  Water  properties, 
Water  chemistry,  'Trace  elements,  Natural 
streams,  Hydrogen  sulfide,  Sulfide,  Industrial 
wastes,  Effluents. 
Identifiers:  Mercaptans,  Coulometry. 

A  method  is  described  for  the  trace  determination 
of  hydrogen  sulfide,  mercaptans,  sulfides,  and 
disulfides  in  industrial  effluents  which  is  based  on 
a  combination  of  head-space  analysis  with 
microcoulometry.  This  method  increases  the 
analytical  sensitivity  100  to  1000  times  without  any 
preliminary  concentration  of  the  sample.  The  fac- 
tors affecting  the  precision  and  sensitivity  of  the 
analysis  are  discussed.  A  simple  device  was 
developed  permitting  injection  and  gas  chromato- 
graphic analysis  of  solution  under  study  without 
losses  of  the  compound  of  interest.  (Witt-IPC) 
W77 -05681 


DETERMINATION  OF  URANHJM  IN  NATURAL 
WATER  BY  PRECONCENTRATION  ON 
ANION-EXCHANGE  RESIN  AND  DELAYED- 
NEUTRON  COUNTING, 

Atomic  Energy  Board,  Pretoria  (South  Africa). 
R.  J.  N.  Brits,  and  M.  C.  B.  Smit. 
Analytical  Chemistry,  Vol.  49,  No.   1,  p  67-69, 
January,  1977.  2  fig,  17  ref,  2  tab. 

Descriptors:  'Water  analysis,  'Pollutant  identifi- 
cation, 'Anion  exchange,  Water  pollution  sources, 
Water  chemistry,  Water  quality,  Analytical 
techniques,  Natural  streams,  Trace  elements,  Ion 
exchange,  Radioactivity  techniques. 
Identifiers:  'Uranium,  'Neutrons. 

A  method  is  proposed  for  the  determination  of 
uranium  in  water.  The  uranium  is  extracted  by 
sorption  of  the  uranyl  thiocyanide  complex  on  an 
anion-exchange  resin.  The  preconcentration  step 
is  largely  independent  of  water  quality  and  insensi- 
tive to  experimental  parameters.  Uranium  on  the 
resin  in  directly  determined  by  delayed-neutron 
counting,  which  is  a  specific  and  sensitive  analyti- 
cal method  for  uranium.  The  accuracy  is  4%  and 
the  detection  limit  for  a  l-liter  sample  is  0.04 
micrograms/liter.  (Witt-IPC) 
W77-05682 


STUDY  OF  A  HUMAN  POPULATION  EXPOSED 
TO  METHYLMERCURY  FROM  FISH  CON- 
SUMPTION, (IN  FRENCH), 

Siena  Univ.  (Italy).  Laboratorio  di  Idrobiologio. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-05688 


GAS-LIQUID  CHROMATOGRAPHIC  DETER- 
MINATION OF  DIFLUBENZURON  (DIMILIN) 
IN  WATER  AS  ITS  TRIFLUOROACETYL 
DERIVATIVE, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Soil  Science. 
B.L.  Worobey,  and  G.  R.B.Webster. 
Journal  of  the  Association  of  Official  Analytical 
Chemists,  Vol  60,  No  1 ,  p  213-217,  January,  1977. 
3  fig,  1 1  ref,  1  tab. 


Descriptors:   'Water  analysis,   *Gas  chronud 

raphy,  'Pollutant  identification,  Water  polbJ 

sources,  Trace  elements,  Insecticides,  Larvicfl 

Ponds,  Analytical  techniques,  Water  propeie 

Surface  waters,  Chromatography,  Chemical  ;| 

ysis. 

Identifiers.  *Diflubenzuron(Dimilin). 

A  new  gas-liquid  chromatographic  procedure 
been  developed  for  the  analysis  of  diflubenzii. 
1  -(4-chlorophenyl)-3-(2>6-difluorobenzoyl)  uni 
pond  water.  The  residue  from  fortified  pond  %■ 
were  extracted  with  ethyl  acetate,  derivatizedi 
cleaned  up  on  a  mini  Florisil  column.  The  M 
benzuron  was  determined  by  gas-liquid  J 
matography  as  its  N,N  -diUnfluoroacetylj  d<  i 
tive,  using  electron  capture  detection.  A  5<W1 
scale  deflection  was  obtained  with  0.03  nano* 
injected.  Recoveries  from  fortified  unfilteredl 
water  were  65.7,  72.8,  82.0,  and  90.8%  at  the  (1 
0.059,  0.197,  and  0.788  mg/liter  (ppm)  Ul 
respectively.  Recoveries  from  fortified  fMI 
pond  water  were  94.1  and  89.3%  at  the  0XX2M 
0.060  mg/liter  levels,  respectively  It  is  postn 
that  diflubenzuron  is  immobilized  by  ad  son  ■ 
for  example,  to  particulate  organic  matter  if 
pond  water,  because  recovery  data  from  unfiJt 
water  followed  the  linear  form  of  the  Freurn 
equation.  (Witt-IPC) 
W77-05691 


EVALUATION  OF  XAD-2  FOR  MULTIRESB 
EXTRACTION  OF  ORGANOCHLORINE  P  I 
CIDES  AND  POLYCHLORINATED  BIPHE!  I 
FROM  NATURAL  WATERS, 

Canada   Centre    for   Inland    Waters,    BuruH 

(Ontario). 

J.  A.  Coburn,  I.  A.  Valdmanis,  and  A.  S.  Y.  LB 

Journal  of  the  Association  of  Official  Anal* 

Chemists,  Vol  60,  No  1,  p  224-228,  January,* 

13  ref,  3  tab. 

Descriptors:  'Water  analysis,  'Pollutant  ida 
cation,  'Chlorinated  hydrocarbon  pesti* 
•Polychlorinated  biphenyls,  *Sepa» 

techniques,  Resins,  Pesticides,  Water  poll 
sources,  Water  properties,  Organic  compcrf 
Analytical  techniques,  Chemical  analysis,  l 
elements,  Natural  waters,  Canada,  Ion  exchs* 

Amberlite  XAD-2  resin  was  evaluated  foil 
tiresidue  extraction  of  nanogram/liter  lev 
several  organochlorine  pesticides  a 
polychlorinated  biphenyls  (PCBs)  from  foJ 
distilled  water  and  unfortified  natural  ve 
Recoveries  from  1  Utter  distilled  water  sa> 
fortified  with  10-100  nanograms  of  1 
ganochlorine  pesticides  averaged  96%.  Reccr 
averaged  85%  for  XAD-2  resin  extraction  f 
tified  natural  samples  coUected  from  Canad  I 
fortified  control  samples  contained  no  dete  » 
levels  of  any  of  the  pesticides.  The  resin  I 
suitable  for  extracting  mirex  from  natural  t 
only  about  50%  of  added  mirex  was  recon 
Recoveries  of  PCBs  from  2  liter  natural  ■ 
samples,  fortified  with  250  nanogran 
PCBs/liter  and  corrected  for  losses  on  the  siJ  i 
fractionation  column  and  apparent  PCB  con  il 
the  control  samples,  ranged  from  78  tc« 
Blanks  for  the  resin  extraction  procedure' 
very  low,  averaging  4  nanograms  of  PCB" 
(Witt-IPC) 
W77-05692 

AUTOMATED     ANALYTICAL    SYSTEM « 
PHENOLS    INCORPORATED    INTO    SC  J 
ING   METHOD  SUITABLE  FOR  DETER 
TION      OF      2-METHYL-4-CHLOROPH< 

YACETIC  ACID  AfiDl9^n  .«' 

DICHLOROPHENOXY-ACETIC    ACID   I* 
CIDE  RESIDUES  IN  WATER, 

Norges  Landbrukshoegskole,  VoUebekk.  ■ 

cal  Research  Lab. 

D.  E.  Ott,  and  H.  O.  Friestad. 

Journal  of  the  Association  of  Official  An  * 

Chemists,  Vol.  60,  No.  1 ,  p  218-223.  Januar  j 

3  fig,  11  ref,  1  tab. 
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iptors:  'Water  analysis,  'Pollutant  identifi- 
'W'4"1):  "Chlorinated  hydrocarbon  pesti- 
Phenolic  pesticides,  Pesticides,  'Phenols 
pollution  sources.  Herbicides,  Trace  ele- 
,  Colonmetry,  Water  properties,  Organic 
mnds  Surface  waters,  Analytical 
ques,  Chemical  analysis, 
tiers:  *2-Methyl-4-chlorophenoxyacetic 

iyl-4-chlorophenoxyacetic  acid  (MCPA)  and 
nlorophenoxyacetic   acid   (2,4-D)   are   ex- 
I  from  water  with  methylene  chloride  and 
graded   when   heated   in  the   presence   of 
le    hydrochloride    to    their    corresponding 
s  which  are  determined  automatically  with  a 
:d  distillation-colorimetric  analyzer  system 
ver  omit  of  detection  of  MCPA  is  about  50 
rams/liter  of  water.  Response  for  2,4-D  is 
identical  to  that  for  MCPA  at  equal  concen- 
i.  (Comparative  responses  to  other  possibly 
ling  phenoxy  acid  herbicides  have  not  been 
med).  MCPA  results  from  this  method  for 
water  samples  compared  favorably  with 
from  a  gas  chromatographic  method.  The 
:omated  colorimetric  method  can  be  ap- 
'  water  samples  of  unknown  history  as  a 
ig  method,  in  which  case  a  significant  posi- 
order  response  (suitably  corrected  for  free 
response)  indicates  probability  of  presence 
>r  more  of  the  responding  herbicides   The 
would  then  need  to  be  examined  by  other 
finite  means.  (Witt-IPC) 
707 
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:AL    DISTRIBUTION    OF    MERCURY 

tNTSND    CHROMIUM   IN    LAKE    ERIE 

Green  State  Univ.,  Ohio. 

lary  bibliographic  entry  see  Field  5B. 


ATER    QUALITY    OF    STREAMFLOW 
!?vN?™2SA  PINE  CRESTS  ON  SEDI- 

Univ.,    Tucson.    School   of   Renewable 
Resources. 

ary  bibliographic  entry  see  Field  5B 
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:QAIAIFORYNiAVESTrGATION'  SALINAS 

il   Survey,    Menlo    Park,    Calif.    Water 
sDiv. 

iry  bibliographic  entry  see  Field  5B. 


The  Tehama-Colusa  Canal  Service  Area  consists 
of  about  450  square  miles  of  irrigable  land  located 
?l"n  C  TSt  S'de  °f  the  Sacramento  Valley  Calif 
SnTl  ft£  COmPlejio"  °f  the  Tehama'-Colusa 
Canal,   t  is  expected  that  most  of  the  service  area 

fTmin^taCnhdfr0mPariVe  f0rmS  0f  a*ricultu«  Wry 
farming  and  grazing)  to  intensive  irrigated  farming 
Importation  and  application  of  surface  water  may 

ThisCstudvCHemiCal  qUal[ty  °f  native  8round  water 
this  study  documents  the  chemical  quality  of  na- 
tive ground  water  before  large-sea^  impaction 
and  application  of  surface  water  provide  he 
potential  of  altering  the  ground-water  chemistry 
Ana  yses  of  samples  from  222  wells  show  thlt 
most  of  the  area  is  underlain  by  ground  water  of  a 
quality  suitable  for  most  agricultural  and  domestic 
uses  m  the  vicinities  of  College  City-Arbuckle 
and  the  city  of  Williams,  boron,  fhlorid^  sodTum! 
and  d  ssolved  sohds  may  be  a  threat  to  future 
agricultural  activities  where  boron-  or  chloride! 

ZT^a  Cr°P$  JWOuld  be  grown-  The  source  of 
degraded  ground  water  in  the  two  areas  is  local  in- 
termittent streams  that  drain  areas  having  nu- 
USGS)S    S  SPri"8S    3nd    Seeps-    (Woodard- 

W77-05756 


S?  ABFAJVAJfi?l2'  THE  HARRKBURG-HAL- 
LEY,  OREGON  WILLAMETTE  VAL- 

Geological     Survey,     Portland,      Oreg.     Water 
Resources  Div.  "«uer 

W7TC57^  bibliographic  entry  see  Field  4B. 


solved  nitrogen.  Nitrogen  partial  pressures  varied 

then°njSy'  SampUn8,°f  fish  populations  inhabiting 
the  north  end  of  Banks  Lake  showed  no  indication 
of   gas    bubble    disease,    nor   did    fish    residing 

W77n0S57e8a7m  Gra"d  C°U'ee  °am- (Katz) 


TnJr^CHEMISTRY   OF   A   STREAM    FOL- 

Swv^r'     ABSAR°KA     M°UN- 

Wyoming  Univ.,  Laramie.  Dept.  of  Geology 
I-or  pnmary  bibliographic  entry  see  Field  2K 
W77-05800 


SSM3S&, R,co  ------ 

Puerto  Rico  Nuclear  Center,  Mayaguez. 
For  primary  bibliographic  entry  see  Field  5B. 
W  /  /-U5ol4 


pfISS  TEST   ON   FOUR   HIGH-SPEED 
PLANKTON  SAMPLERS, 

Institute  of  Marine  Research,  Bergen  (Norway) 

tor  pnmary  bibliographic  entry  see  Field  7B. 

W77-05836 


StRv,mRSTnES     °F     WASHTENAW 

Ss°oreasDivSUrVey'      LanSine'      Mkh-      Wat" 

^PnZES?  bibh'°8raPWc  entry  see  Field  6D. 

W /7-05759 


rEDXAlgcTS0UBREFRAIC9E76WATER   STATI°NS   " 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  7C. 


PROGRESS  REPORT:  JULY-SEPTEMBER  1974 

Emv^°F   SUPER-SATURATION   OF   DIS 
SOLVED  GASES  ON  FISH, 

National  Marine  Fisheries  Service,  Seattle   Wash 

Northwest  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

VV  /  /-\}j  /  /o 


ON   THE   RELIABILITY   OF   METHODS    FOR 
QUANTITATIVE  SURVEYS  OF  FISH  LARVAE, 

Kiel     Univ.     (West     Germany).     Institut     fuer 

Meereskunde. 

For  primary  bibliographic  entry  see  Field  7B. 

W  /  /-U5o3  / 


TRICHLOROFLUOROMETHANE  IN  GROUND 
WATER  -  A  POSSD3LE  INDICATOR  CtV 
GROUND-WATERAGE,  °F 

Purdue  Univ.,   Lafayette,  Ind.  Water  Resource 

Research  Center. 

For  primary  bibliographic  entry  see  Field  2F. 

W  /  /~U_)o51 


ALGAL    GROWTH    POTENTIAL    OF    WASTF 

Xg  w5tSSuents  w  HAWAnAN  RECErv- 

Hawaii     Univ.',     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5C 

W77-05852 


E7?!LOF    SELECTED    RAIN    SAM- 

SSfSS,  AT  MENLO  PARK' 

fDf^rVey-    Menl°    Park-    Calif.    Water 
ry  bibhographic  entry  see  Field  7C 


rpH°^A/iTY  °F  GROUND  WATER 
FnX£££kVSA  CANAL  SERVICE 
ACRAMENTO    VALLEY,    CALIFOR- 

^Survey,    Menlo    Park,    Calif.    Water 

)ldi. 

from  the  National  Technical  Informa- 

■e,  Sprmgfield,   VA  22161   as  PB-263 

lcw^deBs:  A03  m  Tpaper  c°py-  A0»  ™ 

io^  J:Resources  Investigations  76-92 
1976. 44  p,  12  fig,  9  tab,  35  ref. 

«n.*W?tef     <luality.      'Groundwater, 
Lftemical  analysis,  'Baseline  studies 

Moraia     Importedwater.      irrigation 

a?sarvlment0  Valley  (Calil)'  Tehama- 
4i  service  area. 


£n?2£YS?  GAS  SUPERSATURATION, 

GRAND  COULEE  DAM  PROJECT,  1973 

Seattle  Marine  Labs.,  Seattle,  Wash' 

Submitted  to  U.S.  Department  of  the  Interior  Bu- 

nTl1™  •,^ClamJaU°n'  Boise'  Idaho   Contracts  14- 
06-100-7462  and  14-06-100-7507;  U.S.  Department 

i^i^^'u8"^3,11  °f  Rec»aniation,  January, 
1974,  82  p,  14  tab.,  22  fig.,  4  ref,  append. 

Descriptors:  'Columbia  River,  'Grand  Coulee 
Dam  Freshwater  fish,  'Monitoring,  Spillways, 
On-site  data  collections,  'Nitrogen,  Hydroelectric 
power  'Dams,  Dam  sites,  Fish  diseases,  Hydrau- 
lic turbines,  'Supersaturation,  Environmental  ef- 
fects, Spillways,  Seasonal  fish  populations  'On- 
site  investigations,  Discharge(Water),  Surface 
water,  'Yellow  perch,  'Salmon 
Identifiers:  'Gas  bubble  disease,  'Lake 
Roosevelt,  'Dissolved  gas  monitoring,  Nitroeen 
partial  pressures,  Dissolved  nitrogen,  'Banks 
Latce,  'Nitrogen  supersaturation. 

Dissolved  gas  monitoring  of  Lake  Roosevelt  in- 
dicated water  with  high  N2  content  throughout  the 
reservoir.  Changes  in  water  temperature  were 
found  to  have  as  great  an  effect  on  nitrogen  partial 
pressures  as  changes  in  the  concentration  of  dis- 


FISHERY    WASTE   EFFLUENTS:    A    METHOD 
TO  DETERMINE  RELATIONSHIPS  BETWEEN 

rSueAL      °XYGEN      demand      A™ 

National     Marine     Fisheries     Service,     Kodiak 
Alaska.  Utilization  Research  Lab. 
J.  Collins,  and  R.  D.  Tennev 

f<j^e7.  ^e,Un'  VoL  74(4)-  P"  725"732.  October, 
1 976.  4  tab,  3  fig,  5  ref. 

Descriptors:  Water  pollution,  Water  quality 
Pollutants,  'Industrial  wastes,  Effluents' 
Canneries  'Chemical  oxygen  demand,  Chemical 
analysis  Methodology,  Monitoring,  'Biochemical 
oxygen  demand,  Shrimp,  Water  pollution  effects 
Statistical  methods,  Regression  analysis,  Pollutant 
identification. 

Identifiers:  'Total  suspended  solids,  'Settleable 
sohds  Analysis  of  pollutants,  Total  chemical  ox- 
ygen demand,  'Filterable  residue,  'Non-filterable 
residue. 

Researchers  and  the  fishing  industry  have  ex- 
perienced difficulty  in  applying  the  Environmental 
Protection  Agency's  standard  tests  to  industrial 
fishing  waste  effluents,  especially  for  total 
suspended  and  settleable  solids,  and  oil  and 
grease.  The  relationship  between  chemical  oxygen 
demand  and  residue  was  determined  on  a  limited 
number  of  samples  from  four  types  of  screened 


33 


Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A— Identification  Of  Pollutants 


waste   effluents   from   November    1973   to   Sep- 
tember 1974:   shrimp  using  fresh  or  salt  water 
processing,  snow  crab  and  canned  salmon  In  addi- 
tion to  chemical  oxygen  demand  and  residue  tests 
for  settleable  solids,  total  suspended  and  settleable 
solids,  oil  and  grease,  protein,  and  salt  were  also 
performed.  Based  on  these  relationships,  a  method 
is  suggested  to  develop  a  system  for  the  analysis  of 
pollutants  that  will  be  more  economic  and  give 
more   meaninful  data  than  currently  obtainable 
under      Environmental      Protection      Agency  s 
methods.  The  method  requires  that  base  data  on  a 
plant  be  obtained  to  relate  chemical  oxygen  de- 
mand with  residue  values  using  regression  lines 
and  equations.  A  subsequent  routine  monitoring 
program   need   only   test   for   total   residue    and 
chemical  oxygen  demand  of  the  filterable  residue. 
Substitution  into  the  equations  gives  the  other 
residue  fractions  and  their  chemical  oxygen  de- 
mand values,  i.e.  total  chemical  oxygen  demand, 
chemical  oxygen  demand  of  the  particulate  matter, 
filtrable  residue,  and  nonfilterable  residue  (Katz) 
W77-05862 


AN  APPLICATION  OF  SYSTEMATIC  SAM- 
PLING TO  A  STUDY  OF  INFAUNA  VARIATION 
IN  A  SOFT  SUBSTRATE  ENVIRONMENT, 

Washington  Univ.,  Seattle.  Dept.  of  Physiology 

and  Biophysics. 

S.  Scherba,  Jr,  and  V.  F.  Gallucci. 

Fishery  Bulletin,  Vol.  74(4),  p.  937-948,  1976.  3 

tab,  33  ref. 

Descriptors:     *Sampling,     *Statistical    methods, 
•Sediments,  Sediment  distribution,  Particle  size, 
Mudflat,  *Silt,  *Aquatic  habitats,  MoUusks,  An- 
nelids, Benthic  animals,  Pollutant  identification. 
Identifiers:  'Bivalves,  *Polychaetes. 

Stratified  systematic  sampling  was  applied  to  an 
intertidal  macrofauna  sediment  study.  A  stratified 
systematic  sampling  plan  retains  the  advantages  of 
the  more  common  fixed  level  transect  sample,  and 
possesses  additional  advantage  which  recommend 
it  for  use  in  some  intertidal  studies.  The  field  data 
collectd  in  this  study  demonstrated  the  effective- 
ness of  stratified  systematic  sampling  for  quantify- 
ing both  sediment  and  population  characteristics 
along  a  sediment  gradient,  and  for  the  testing  of 
biological  hypotheses.  Intraarea,  interarea,  and  in- 
terseason  hypotheses  about  sediment  composition 
were  tested  in  terms  of  particle  size  distributions. 
Populations   of   bibalves   and   polychaetes   were 
simultaneously  sampled  and  hypotheses  concern- 
ing spatial  and  seasonal  variations  in  an  intertidal 
mud  flat  were  tested.  Experimental  results  using 
stratified     systematic     sampling     suggest     that 
Newell's  hypothesis  can  be  extended  to  encom- 
pass temporal  variation.  Fine  sediemt  grades  (silty 
areas)  may  act  to  insulate  infauna  against  the  ex- 
tremes of  seasonal  stresses.  Sediment  composi- 
tion, as  measured  by  the  average  percentage  com- 
position by  weight  of  various  grain  sizes,  was  not 
sufficient  to  predict  macrofaunal  presence.  (Katz) 
W77-05863 


Descriptors:  "Heavy  metals,  -Mercury,  'Zinc, 
Laboratory  tests,  'X-Ray  analysis  Marine  fish, 
Commercial  fish,  Water  pollution,  Path  of  pollu- 
tants, Public  health,  'Pollutant  identification 
Identifiers:  -Atlantic  cod,  Muscle  tissue(Fish), 
Bones(Fish). 

Dimensions  of  cleithrum  bones  from  recently 
caught  Atlantic  cod  (Gadus  morhua)  were  mea- 
sured and  plotted  against  observed  fish  lenghts  to 
back-calculate  cod  lenghts  from  cleithra  from  a 
ship  wrecked  in  1865.  Mercury  levels  in  the  histori- 
cal bones  were  approximately  the  same  as  tnosf.1" 
recent  material  and  showed  no  increase  with  fish 
lenght,  but  zinc  levels  appear  to  have  increased 
since  1865  and  increased  with  fish  lenght.  (Katz) 
W77-05879 

THE  PERFORMANCE  OF  ACTIVATED 
SLUDGE  PLANTS  COMPARED  WITH  THE 
RESULTS  OF  VARIOUS  BACTERIAL  TOXICI- 
TY TESTS  -  A  STUDY  WITH  3,  5- 
DICHLOROPHENOL, 

Hoeschst  A.  G.,  Frankfurt  am  Main  (West  Ger- 
many). 

For  primary  bibliographic  entry  see  Field  5D. 
W77-05886 

A  PROCEDURE  FOR  THE  ROUTINE  BIOLOGI- 
CAL EVALUATION  OF  URBAN  RUNOFF  IN 
SMALL  RIVERS, 

Massachusetts  Univ.,  Waltham.  Dept.  of  Environ- 
mental Sciences. 
M.  J.  Pratt,  and  R.  H.  Coler. 

Water  Research,  vol.  10,  p.  1019-1025,  1976.  1  fig, 
1  tab,  16  ref. 

Descriptors:  'Benthos,  Aquatic  life,  Water  quali- 
ty 'Water  pollution  effects,  'Bioindicators, 
'Monitoring,  'Biological  communities, 

'Methodology,  Statistics,  On-site  data  collections, 
'Urban  runoff. 

Identifiers:  'Diversity  index,  'Artificial  sub- 
strates, 'Sublethal  effects,  Evenness  index. 

A  rationale  and  stepwise  procedure  for  the  biologi- 
cal evaluation  of  urban  runoff  in  small  rivers  is 
described.  The  protocol  is  predicated  on  the  appli- 
cation of  the  Brillouin  diversity  index  to  collec- 
tions of  benthic  macroinvertebrates  isolated  from 
artificial  substrates  in  the  course  of  a  year.  (Katz) 
W77-05896 

DATA  FOR  SUBSTANTIATING  THE  PERMISSI- 
BLE LEVEL  OF  BORON  CONTENT  IN  DRINK- 
ING WATER,  (IN  RUSSIAN), 

Institute    of    General    and    Municipal    Hygiene, 

Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05898 


PROCEDURE  FOR  HYGIENIC  STUDIES  IN 
DETERMINING  LOCAL  METHODS  FOR  PRO- 
TECTING WATER  RESOURCES  OF  MARINE 
BODIES  OF  WATER,  (IN  RUSSIAN), 

Nauchno-Issledovatelskii  Institut  Epidemiologu, 
Mikrobiologii  i  Gigieny,  Rostov-na-Donu  (USSR). 
For  primary  bibliographic  entry  see  Field  5B. 

W77-05878 

BACK-CALCULATED  FISH  LENGTHS  AND  HG 
AND  ZN  LEVELS  FROM  RECENT  AND  100- 
YEAR-OLD  CLEITHRUM  BONES  FROM  AT- 
LANTIC COD  (GADUS  MORHUA), 

Fisheries  and  Marine  Service,  St.  Andrews  (New 

Brunswick).  Biological  Station. 

J.S.Scott.  ,  , 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  34,  p.  147-150,  1977.  2  fig,  2  tab,  3 

ref. 


RATE  OF  CONVERSION  OF  14-C-P-P'  -DDT  TO 
P  P'-  DDE  BY  BROOK  TROUT  (SALVELINUS 
FONTINALIS):     ABSENCE     OF     EFFECT     OF 
PRETREATMENT     OF     FISH      WITH      COM- 
POUNDS RELATED  TO  P,P'  -DDT, 
Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Marine  Ecology  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-05905 


INHIBITION  OF  MARINE  ALGAL 

PHOTOSYNTHESIS  BY  HEAVY  METALS, 

Institute     of     Marine     Biochemistry,     Aberdeen 

(Scotland). 

For  primary  bibliographic  entry  see  Field  5C. 

W77 -05910 

SYNERGISTIC  EFFECTS  OF  CADMHJM  AND 
SALINITY  COMBINED  WITH  CONSTANT  AND 
CYCLING  TEMPERATURES  ON  THE  LARVAL 


DEVELOPMENT  OF  TWO  ESTUARINE  C 

SPECIES,  .  „  w     •      ,    u 

Duke  Univ.,  Beaufort,  N.C.  Marine  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-05912 

COPPER,  ZINC  AND  CADMIUM  IN  COA 
WATERS  OF  THE  N.W.  MLDH  LRRANLA1 
International  Lab.  of  Marine  Radioactivity,  f 
Carlo  (Monaco).  Oceanographic  Museum. 
For  primary  bibliographic  entry  see  Field  5B 
W77-05913 

TRACE  METALS  IN  SOUTHERN  CALIFl 

AN  MUSSELS, 

California  Univ.,  Los  Angeles.  Lab.  ot  N 

Medicine  and  Radiation  Biology. 

G.  V.  Alexander,  and  D.  R.  Young. 

Marine  Pollution  Bulletin,  Vol.  7,  No.  1, 

1976.  6  fig.,  1  tab.,  5  ref. 

Descriptors:  'Mussels,  'MoUusks,  'MetalsJ 
poUution  sources,  'Absorption,  'Bioindm 
'Zinc,  'Nickel,  'Copper,  'Chromium,  * 
•Lead,  Metabolism,  Animal  physiology,  Fj 
pollutants,  Industrial  wastes,  Water  ql 
Wastes,  Trace  elements,  Pollutant  identifi.i 
California.  J 

Identifiers:  'Mytilus  Califon* 

'Bioaccumulation(Mussels). 

The  intertidal  mussel  Mytilus  Californianwl 
found  to  be  a  useful  bioindicator  of  anthrop4 
inputs  of  several  trace  metals  off  Sofl 
California.  Highest  metal  concentrauons* 
measured  in  the  digestive  glands.  No  sigi« 
differences  attributed  to  sex  were  found  1  I 
tissue.  The  distribution  of  lead  appeared! 
dominated  by  diffuse  inputs,  while  th-e 
copper,  chromium  and  silver  were  related  till 
sources.  No  distinct  pattern  was  observ 
nickel  or  zinc.  (Katz) 
W77-05914 

MERCURY    IN    PLANKTON    FROM    Al 
LUTED  NORWEGIAN  FJORD, 

Norsk  Institutt  for  Vannf orskning,  Bhnden 
J.  M.  Skei,  M.  Saunders,  and  N.  B.  Price. 
Marine  Research  Bulletin,  vol.  7,  no.  2,  p  * 
1976.  1  fig,  2  tab. 

Descriptors:      'Plankton,      'Mercury,     ** 
•Phytoplankton,  *Zooplankton,  1 

•Primary  productivity,  'Toxicity,  P^l 
identification,  Aquatic  productivity,  Bn 
Biota,  Bioassay,  Eutrophication,  Food  ch.s 
dustrial  wastes,  Path  of  pollutants,  Wate* 
tion,  Sources,  Methodology,  Aiy 
techniques. 
Identifiers:  'Norway,  BioaccumulaUon. 

Plankton  of  mixed  composition  was  collect  1 
2  polluted  fjords  and  analysed  for  total  ir 
content.  Different  methods  of  decompog 
samples  prior  to  analysis  were  tested,  shon 
significant  variations  in  the  recovery  of  r  t 
The  high  levels  of  mercury  (0.52  -  25.2  |H 
weight)  were  associated  with  industrial  wa:i 
dications  of  higher  mercury  concentre  n 
phytoplankton  than  in  zooplankton  were* 
and  suggested  a  lack  of  food  chain  ampia 
within  the  lower  trophic  levels.  (Katz) 
W77-05915 


ISOLATION     AND     IDENTIFICATION  I 
POLAR  METABOLITE 

TETRACHLOROBIPHENYL    FROM    B  «• 
RAINBOW       TROUT       EXPOSED      T< 
TETRACHLOROBIPHENYL, 
Medical  Coll.  of  Wisconsin,  Milwaukee.  -I 
Pharmacology.  .  . 

For  primary  bibliographic  entry  see  Field 
W77-05916 
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ISIDUES  OF  CHLORINATED  HYDROCAR 
INS  IN  MARINE  ORGANISMS  IN  RELATION 
i  SIZE  AND  ECOLOGICAL  PARAMETERS! 
B  DDT,  DDE  AND  DDD  IN  FISHES  AND 
HAUSCS  FROM  THE  ENGLISH  CHANNEL 
^Ge™ar„y)MeereSf0rSChUn8'  Bremerhaven 
■primary  bibliographic  entry  see  Field  5C. 

OTE  ON  PLEXIGLAS  HS  FLUMES 

onia    Polytechnic     Inst,     and     State     Univ 
:ksburg.  Dept  of  Agricultural  Engineering.      " 
H.  Robinson,  Jr.,  and  M.  E.  Wright 
er  Resources  Research,  Vol.  13,  No   1    n  211 
February  1977. 4  fig,  1  ref.  ' 

:riptors:  "Water  measurement 

trumentation,  "Open  channels,  Flunks 
rauhcs  Discharge(Water),  Effluents,  Calibra^ 

USSSS^T  flOW'  IndUStria'  P,a"ts- 
tifiers:  'HS  flumes. 

imes  are  convenient  devices  for  accurate  mea- 
nent  of  open  channel  flows,  especiaU y  f\7ash 
sent.  Several  of  the  HS  (smaller)  types  were 
tructed  of  plex.glas  and  used  successfully  in  a 
racial  plant  to  measure  effluents  from 
able  washers.  Lumped  data  from  the  calibra- 
)f  three  flumes  were  fitted  to  a  curve  of  the 
y=a(x  to  the  b  power).  The  correlation  coef- 
it  R  squared  for  observed  versus  calculated 

Son"8-  A  "%  COnfide"Ce  ^fitted  o 
ed.cUon  curve  was  very  narrow,  indicating 

phreydsefs^S)°f  3CCUraCy  °f  the  de-e8 
55965 


WATER  QUALITY  MANAGEMENT  AND  PROTECT.ON-Field  5 

Sources  Of  Pollution— Group  5B 


fJsh^lood0'  WSSOLVED  nitrog™  ™ 

SSesC°1Umbia    UniV>    Vanc°«ver.    Inst,    of 
H.  H.  Harvey. 

90a9n8dref. ^^  °f  Z°0l°8y'  VoL  39'  1961  ■  P 905- 
Identifiers:   "Gas  analysis,   'Dissolved  nitrogen 

pSStSa. Gas  bubbie  di—  N^ne:un: 

A  procedure  is  described  for  the  analysis  of  dis 

wiVdtTofd'7nthe  bl°°d  °f  fish-  Th*  ™£l 
solved   nt?  "?e  M  lnvesti8ation  into  the  dis- 

solved  nitrogen   relationship   of   trout   and   their 

^tZK^r utuizin8  an  extracti°n  a"d  -» 

W77-06022 


29°3N0NE  orTn»^LLWAY  NITROGEN  TESTS, 
RESULT^TOBER       1972'       SUMMARY       OF 

S°%ln0t  Engineers'   Portland,   Oreg.  Hydnuilic 
W7rSm   bibUographic  entrV  see  F^ld  5C. 


IBN0STALI,^rmMP^LWAY  TEST  DEFLECTOR 
L„V. .  ATION  IN  BAY  »*•  PRELIMINARY 
?ESTS        ION       REP°RT       °N       NITROGEN 

Ac™yctronn8ineer  DiStriCt>  P°rtland'  °reg-  Hydrau" 

wAP^!7  bibU°8rapWc  entry  see  Field  5C. 
W  /7-06040 


5B.  Sources  Of  Pollution 


STOS  IN  POTABLE  WATER 

loSblicHe^^'"1  Ce"ter'  Chicago" 

Hallenbeck. 

'ble  from  the  National  Technical  Informa- 

■o7eCe'ASnP[lngfield'  VA  22161  as  PB.2S9, 
I  W^r  lnppaPerc°PV-  A01  in  microfiche, 
rhn  Resources     Center,      Urbana 

L tV  ?°- us-  January ,977-  78  p 

£b,  218  ref.  OWRT  A-071-ILL(1).  14  31 


AND?xrF«^S,^TURATI°N  ANOMALIES 
AINU  EXCESS  HELIUM  IN  THE  OCEAN 

Scnpps   Institution  of  Oceanography,   La  Jolla, 

H.  Craig,  and  R.  F.  Weiss 

pE289h2a9n6d  2fag:tSCienCe  ^"^  V°'  '0'  197»- 

SSSSS?'    A,la"tiC     °Cean>     Pacific     Ocean 

"aturatio;      ^T      *Ne°n      s"Persaturation, 
Saturation  anomalies,   Nitrogen-argon   relation- 

afhe'liumeSS    eh"m'  Radi°Senic  helium,  Primordi- 


FATE  OF  2,4,S-T  CONTAMINANT,  2  3  7  8- 
TETRACHLORODIBENZO-P-DIOXIN  (TCDD) 
IN  AQUATIC  ENVIRONMENTS  } 

CWarT"  UniV"  Madison-  DePl- °f  Entomology. 
Available  f         the  Nationa]  TechnicaJ  lBt 
non  Service,  Springfield,  VA  22161  as  PB-264  881 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche! 
M.S.  Thesis,  1976.  108  p,  16  tab    12  fis    41  ref 

o^V-058-™-  i4-3i«?o8;  4Llt 

Descriptors:      'Pesticide      residues,      "Pollutant 
identification Pollutants,  Water  pollution  sources 

"ctrnnf,  [e8Uif °rS'  Analytical  techniques, 

Chromatography,  "Lake  sediments,  Lakes,  Path 

of  pollutants,  Herbicides,  "2-4-5-T,  Cxhlorinated 

IdenHf?    °",Pef CideS'  *Microbial  degradation, 
identifiers:  "Lake  water,  *TCDD. 


cal,  K0t3bIe  Water'  Lake  Michigan, 
■cal  techniques,  "Asbestos,  "Electron 
copy  "Rain,  "Pollutant  identified 
supply,  Path  of  pollutants,  Iwnols    Ra?n 

Met    *Chry.sotiJe,  'Carcinogenesis, 

on  of  analysis,    "Asbestos-cement  pipe 
>,    Sources  of  asbestos. 

,n1,bh1!,ShwdruPOrtS  indicate  that  as°estos  is 
ne  the  h,^hlniWater  SUpP'ieS- In  order  to 
h?n  fe. i  u  6ffeCtS  °f  in8ested  asbestos 
'a™  ,nd  hUman  Studies  were  reviewed, 
health  h?'  HWaS  DOt  P°ssible  to  Prediet 
■vels  of  hdS  aSSOC,ated  w"h  ingestion 
I  «,»•  asbestos i  found  in  drinking  water 
I  examinations  of  water  samples  were  caV 
ny  electron  microscopy  in  order  to  deter- 
A'sbeuT  °f  anaIySis  f°r  waterbor„e 
water  T^^T*'  USed  to  transmit 
o  <iJn;r      ?  S,tUd,ed  under  «eld  condi- 

S  aDt  rClease  of  asbestos  wa*  ob- 
rehminary  work  suggests  that  asbestos  is 

sources  ^  K8aD-  An  'negation  of 
that  wi,  a  aSb6StOS  ,nt°  Lake  Michigan 
n/th        dePOsition  of  asbestos  may  be  a 

•hiBanWAyf °f  aKS.beSt°S  contamination  of 
ft«h  f S*d,ty  StUdy  was  carried  out 
une  if  asbestos  ,s  present  in  rainwater  col- 

din  rhi^a8°  3rea-  Chrysotile  asbestos 
ower  tn  ar/airater  at  a  leveI  of  '0  to 
i  fi„Hin„  i°  l°  thC  6th  P°wer  fibers  per 
arbZ.f onstrates  ^at  precipitation 
e  con,  chrrsotlIe  asbestos  which  may 
*e  contamination  of  surface  waters 


Si^m°ll!bni!Jty  measurements  have  been  made  for 
helium  and  neon  m  seawater;  the  results 
(published  elsewhere)  show  that  neon  is  actually 
supersaturated  in  the  ocean,  rather  than  generally 

Srn'orHfM8  T^^  "y  PreVJOUS  data'  The 
pat  ern  of  He-Ne-Ar  saturation  anomalies,  based 
on  the  new  solubility  data,  shows  the  presence  of 

surface  .'I  a'mOSPheriC  comP°nenf  in  Atlantic 
surface  and  deep  waters  and  in  Pacific  deep 
waters,  ranging  from  0.5  to  1  ml  of  air  (STP)/ke 
Pacrft1"-  Ni,troSen-ar8°n  relationships  in  the  deep 
Pacific  are  also  consistent  with  this  effect.  In  add£ 

fTVn3  ;"!?  P'/  thiFd  P^eter  is  thus  required 
for  the  study  of  saturation  anomalies.  The  mag- 
nitude of  the  injected  air  fraction  accounts  for  all 
of  the  excess  He'  in  Atlantic  Deep  Water  and 
about  60%  of  the  excess  in  the  Pacifi^  Th e  nonfat 
mosphenc  excess  He  in  the  Pacific  corresponds  to 
an  anomaly  of  3%,  presumably  radiogenic  and 
primordial  helium.  (Katz)  S  and 

W77-06024 

MICRO  GASOMETRIC  DETERMINATION  OF 
DISSOLVED  OXYGEN  AND  NITROGEN 

Marine  Biological  Lab,  Woods  Hole,  Mass' 

P.  F^Scholander,  L.  VanDam,  C.  L.  Claff ,  and  J. 

W.  Kanwisher. 

Biological  BuUetin,  Vol  109,  1955,  p  328-334  2  fie 
1 0  ref.  Bf 

Descriptors:  "Analytical  techniques,  Laborato- 
nes,    Dissolved  oxygen,  "Nitrogen,  Water  quali- 

M;,h£,m,Calanalysis'  In°rganic  compounds, 
Methodology,  Gases,  "Pollutant  identification 

"R^n  I,,  ^icr°-8as°rnetric  determination, 
"Biological  fluids. 

A  method  is  described  for  the  determination  of 
dissolved  oxygen  and  nitrogen  in  polluted  water 
and  biological  fluids  for  which  the  Winkler  method 
^7706025    °r  "0t  applicable-  (Katz) 


There  has  been  recent  concern  about  the  use  of  the 
herbicide  2,4,5-T  (2,4,5-Trichlorophenoxyacetic 
acid)  because  of  the  presence  of  small  amounts  of 
»s  contaminant  TCDD  (2378 

tetrachlorodibenzo-p-dioxin).  TCDD  is  an  '  ex 
tremely  toxic  compound  and  is  also  teratogenic  at 
very  lew  levels  (microgram/kilogram).  It  is  about  a 

andTo^  wn  V  m°re  tOXiC  l°  ratS  than  P^^n 
and   100,000  times  more  toxic  than  DDT    This 

study  describes  the  fate  of  TCDD  in  lake  water 
and  sediment  by  studying  its  microbial  degrada- 
ion  evaporation  and  adsorption  to  sedmient 
,h"  ,a  experimental  conditions  described  in 
Vrnn' thC  f°U,°Win8  concIusions  can  be  drawn 
1.  ICDD  is  mostly  bound  with  the  lake  sediment 

I",  ?  StabIe  and  not  very  availablffor 
microb,al  degradation;  2.  the  binding  of  TCDD  to 
unknown  factors  makes  it  difficult  to  recognize 
meuibohc  products;  3.  the  metabolism  of  TCDD 

n^l^h"".^  lhC  aqUe°US  Phase  is  ^nuine,  as 
udged  by  the  freeze-drying  technique,  although 
the  extent  of  metabolism  is  very  small;  4  "he 
metabolites  are  degraded  faster  than  TCDD  since 
metabolite  production  decreased  with  time  in- 
1 1**??  anapparent  case  of  intermediary  metabol- 
sm  there  is  an  optimum  time  for  TCDD  degrada- 

h.0,nTrnnbIy,ab0Ut  °De  month)  where  *e  av'ia- 
TCDD  T  ,'„  deg^ded'  leaVi°8  the  °on-available 
rCDD  in  the  sediment;  5.  the  conditions  that 
favored  the  very  limited  degradation  of  TCDD 
were  the  presence  of  sediment,  microbial  activities 
and/or  organic  matter  in  the  aqueous  phase  6 
water-mediated  evaporation  of  TCDD  apparently 
occurred.  (Diamantis-Wisc)  -warenuy 

W77-05602 


DISTRIBUTION  OF  FISH  SPECIES  IN  GRFAT 
BEAR  LAKE,  NORTHWEST  TERRITORIES 
WITH      REFERENCE      TO      ZOOPLANKTOn' 

SSSSSSSST^ A-  --onn: 

rMSba).;redshwSi,SerVke'      "*«~ 
L. Johnson. 
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Journal  of  the  Fisheries  Research  Board  of 
Canada,  Vol  33,  No  11,  p  1989-2004,  1975.  8  fig.  6 
tab,  41  ref. 

Descriptors:  'Benthos,  'Invertebrates,  'Lake 
Trout  'Benthos,  'Zooplankton,  'Population, 
•Distribution,  'Lakes,  Temperature,  Amphipoda, 
Gastropoda,  Mayflies,  Food  chains,  Trophic  level, 
'Canada. 

Identifiers:  'Species  diversity,  'Great  Bear 
Lake(NWT),  Mysis  relicta,  Myoxocephalus 
quadricornis,  Salvelinus  namaycush,  Whitefish, 
Coregonus  clupeaformis,  Stizostedion  vitreum, 
Catostomuscatostomus,  Couesius  plumbeus,  Per- 
copsis  omiscomaycus. 

Benthic  invertebrates  in  Great  Bear  Lake  were 
concentrated,  primarily  in  the  upper  20  m  and  ex- 
hibited a  high  degree  of  patchiness.  Densities 
between  20  and  100  m  were  low;  below  100  m  only 
Mysis  relicta  and  Myoxocephalus  quadricornis  ex- 
isted, in  measurable  densities.  Lake  Trout,  Sal- 
velinus namycush,  and  M.  quadricornis  were  two 
species  that  inhabited  the  lake  at  all  depths  (3-400 
m)  and  temperatures.  Whitefish,  Coregonus  clu- 
peaformis, inhabited  only  bays  and  water  less  than 
20  m.  The  distribution  of  white  fish  was  con- 
sidered to  be  restricted  mainly  by  the  density  of 
benthic  organisms.  Three  species  were  confined  to 
the  periphery  of  the  lake,  Stizostedion  vitreum, 
Lota  lota,  and  Catostomus  catostomus.  Two  spe- 
cies, Couesius  plumbeus  and  Percopsis 
omiscomayus  were  present  only  in  the  headwaters 
and  Great  Bear  River,  but  not  in  the  lake.  Extreme 
oligotrophy  was  considered  to  be  responsible  for 
reducing  species  diversity.  (Katz) 
W77-05612 


THE  EFFECT  OF  ENVIRONMENTAL  FAC- 
TORS ON  THE  ABSORPTION  OF  AMINO 
ACIDS  BY  ISOLATED  GILL  TISSUE  OF  THE 
BIVALVE,  MYA  ARENARIA  (L.), 
Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept. 
of  Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-05617 


ORGANOCHLORINE  INSECTICIDE  RESIDUES 
IN  DUCKLINGS  AND  THEIR  DILUTION  BY 
GROWTH, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Research  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05618 


UPTAKE  AND  STORAGE  OF  14C  LABELED 
ENDRIN  BY  THE  LIVERS  AND  BRAINS  OF 
PESTICIDE  SUSCEPTIBLE  AND  RESISTANT 
MOSQUITOFISH, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Entymology. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05619 


ISOLATION  AND  IDENTIFICATION  OF 
POLYCHLORINATED  STYRENES  IN  GREAT 
LAKES  FISH, 

National  Water  Quality  Lab.,  Duluth,  Minn. 
For  primary  bibliographic  entry  see  Field  5A. 
W77-05621 


MERCURY  IN  THE  SURFICIAL  SEDIMENTS 
OF  LAKE  ERIE, 

Canada    Centre    for   Inland    Waters,    Burlington 

(Ontario). 

R.  L.  Thomas,  and  J.  M.  Jaquct. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  33,  p.  404-412,  1976.  6  fig.,  3  tab.,  27 

ref. 

Descriptors:  'Mercury,  'Toxicity,  'Sediments, 
Metals,  'Lake  Erie,  Suspended  soils,  Industrial 
wastes,  'Water  pollution  sources.  Quartz,  Path  of 
pollutants. 


In  259  samples  of  the  topmost  3  cm  of  sediment 
taken  from  Lake  Erie  in  1971 ,  total  mercury  values 
ranged  from  8  to  2929  ppb.  The  highest  levels  were 
in  the  Western  basin  adjacent  to  the  Detroit  River, 
the  rest  of  the  lake  showing  increasing  concentra- 
tion from  the  coarser  sediments  of  the  Inshore 
Zone  and  cross-lake  moraine   sills  out  into  the 
basin  muds.  A  quartz  correction  was  applied  to 
compensate  for  texture  and  dilution  by  an  inert 
constituent.  The  distribution  of  quartz-corrected 
mercury  confirmed  that  the  Detroit  River  was  the 
predominat  source  of  industrial  mercury  to  the 
Western  basin  with  subsequent  transport  across 
the  Central  basin  to  final  sink  in  the  Eastern  basin. 
Further  possible  inputs  were  indicated  from  Erie, 
Pennsylvania  and  Buffalo,  New  York.  Analysis  of 
suspended  sediment  in  the  Detroit  River  showed 
no  change  in  concentration  between  1970  and  1974 
with  a  mean  1974  level  of  1060  ppb.  Mercury  load- 
ing was  estimated  at  7.2  m  t/yr  to  the  sediments  of 
the  Western  basin.  A  relationship  was  observed 
between  total  mercury  and  organic  carbon,  show- 
ing two  distinct  regressions:  'A'  with  lower  or- 
ganic-bound mercury  was  taken  to  represent  the 
levels  related  to  industrial  and  natural  loadings  ex- 
isting prior  to  the  introduction  of  mercury  cell 
chlor-alkali  plants;    B'  applicable  to  highly  con- 
taminated sediments,  was  believed  to  be  indicative 
of  loadings  derived  from  the  chlor-alkali  industry. 
(Katz) 
W77  -05628 

PROLONGED  ORAL  ADMINISTRATION  OF 
METHYL  MERCURY  CHLORIDE  TO  RAIN- 
BOW TROUT  (SALMO  GAIRDNERI)  FIN- 
C  ERLINGS 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Veteri- 
nary Pathology. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-05629 


The  purpose  was  to  survey  the  concentratiot 
distribution  of  selected  trace  metals,  sonr^ 
which  may  be  toxic,  in  the  Maumee  River  I 
Reconnaissance  by  stream-sediment  and 
sampling  was  chosen  as  a  means  to  accon 
this  goal.  Atomic  absorption  sepctrophotor. 
was  the  means  of  instrumental  analysis.  Sedi 
was  analyzed  to  determine  what  concentrate 
metals  might  be  readily  available  to  organta 
the  basin  and  also  to  establish  a  somewhat  ar 
ry  maximum  limit  on  what  might  be  availabl 
conclusive  relationships  for  the  anamalou* 
were  uncovered  in  analyzing  the  areal  distrib 
The  lack  of  alarmingly  high  metal  concenti 
should  not  create  a  false  sense  of  safety.  I 
cause  and  effect  relationships  have  not  bees 
established  between  all  trace  metals  and  fa 
Was  definitedly  shown  that  in  addition  to  r< 
water  analyses,  sediment  should  also  be  anal; 
W77-05671 


ACUTE  TOXICITY  OF  METHYL  MERCURY 
CHLORIDE  AND  MERCURIC  CHLORIDE  FOR 
RAINBOW  TROUT  (SALMO  GAIRDNERI)  FRY 
AND  FINGERLINGS, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Veteri- 
nary Pathology. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-05630 

RESIDUES  OF  ORGANOCHLORINE  INSECTI- 
CIDES IN  SOME  FISHES  AND  BIRDS  IN  THE 
GEZIRA  OF  SUDAN, 

Agriculture  Research  Corp.,  Wad  Medani  (Sudan). 
For  primary  bibliographic  entry  see  Field  5C. 
W77-05648 


DDT  RESIDUES  IN  BENTHIC  INVER- 
TEBRATES AND  DEMERSAL  FISH  IN  ST. 
MARGARET'S  BAY,  NOVA  SCOTIA, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Ecology  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05649 


CONCENTRATION  AND  DISTRIBUTION  OF 
SELECTED  TRACE  METALS  IN  THE  MAU- 
MEE  RIVER  BASIN,  OHIO,  INDIANA,  AND 
MICHIGAN, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Geology. 
T.  R.  Schultz. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  915, 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
M  S.  Thesis,  1972.  309  p,  18  fig,  11  tab,  79  ref,  2 
append.  OWRT  A-026-OHIO(2). 

Descriptors:  'Heavy  metals,  'Trace  elements, 
'Sediments,  'Path  of  pollutants,  Ohio,  Indiana, 
Michigan,  Water  pollution  sources,  Metals, 
'Sediment  transport,  'Sediment  load,  Spec- 
trophotometry, Pollutant  identification. 
Identifiers:  'Maumee  River  Basin(Ohio-Ind- 
Mich),  Atomic  absorption  spectrophotometry. 


CASE  OF  A  POLLUTED  WATER  PIPELIN1 
RUSSIAN), 

G.  V.  Sultanov,  and  G.  R.  Gadzhieva. 
GigSanit4,  p91,  1976. 

Descriptors:  *E  coli,  'Pipelines,  Water  poll 
•Sewage,  Bacteria,  Seepage,  *Path  of  pollt 
•Public  health. 

A    coli    bacillus    (Escherichia   coli)    index 
established  in  water  quality  control  indicat 
poUution  of  a  separate  drinking  water  line, 
caused  by  sewage  water  seeping  from  a 
overfilled    sewage    hatch   through    holes 
asbestos-cement  pipe  and  by  unauthorized 
nection  to  the  line  by  several  residents. --Cop i| 
1976,  Biological  Abstracts,  Inc. 
W77-05687 

EFFECTS   OF   KRAFT   PULPING    EFFLU 

ON  THE  BENTHIC  ALGAL  POPULATION 

NORTHWESTERN    SPAIN.    I.    DISTRIBlK 

AND  ABUNDANCE  OF  CHARACTERIST1  F 

CACEAE  (INCIDENCIA  DE  VERTIDOS  E* 

TRIALES   EN   LA   ESTRUCTURA   DE   P«L 

CIONES  INTERMAREALES.  I.  DISTRIBlK 

Y     ABUNDANCIA     DE     FUCACEAS     CflM 

TERISTICAS), 

Instituto    de    Investigaciones    Pesqueras, /I 

(Spain). 

For  primary  bibliographic  entry  see  Field  5L 

W77-05690 

BIOLOGICAL  DEGRADATION  OF  DIFFI 1 

TO-OXn>IZE        EFFLUENT        COMPOrM 

(BIOLOGICHESKAYA  DESTRUKTSIYA    I 

NOOKISLYAENYKH  KOMPONFO 

STOCHNYKH  VOD), 

For  primary  bibliographic  entry  see  Field  51 

W77-05716 

VERTICAL  DISTRIBUTION  OF  MER  •« 
NICKEL,  AND  CHROMIUM  IN  LAKE  J 
SEDIMENTS, 

Bowling  Green  State  Univ.,  Ohio. 
T.  J.  Wolery.  . 

Available  from  the  National  Technical  lrn 
tion  Service,  Springfield,  VA  22161  as  PB-2  ■ 
Price  codes:  A10  in  paper  copy,  A01  in  micitc 
M.S.  Thesis,  1973.  194  p,  28  fig,  13  tab,'  " 
OWRT  A-032-OHIO(2). 


Descriptors:  'Mercury,  'Nickel,  *Chr.w 
Sediments,  *Lake  Erie,  Sedimentation,  ."J" 
waters,  'Lake  sediments,  Distribution,  1" 
pollutants,  Pollutant  identif  o 

'Sedimentation  rates.  !j 

Identifiers:  Methylation,  'Vertical  cW 
tion(Pollutant). 

Analyses  of  surface  waters,  surface  ""cnyi 
and  interstitial  waters  showed  negligible  r 
contents  in  Lake  Erie  samples.  A  series  oi  " 
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ns  on  six  sediment  samples  showed  that  the 
ircury  was  present  in  essentially  three  com- 
ae^[  (,V»  ,hlgh  molecular-weight  organic  acids 
1-54%),  (2)  lower  molecular-weight  organic  acids 
jeved  to  be  held  as  insoluble  complexes  with 
n  under  in  situ  conditions  (5-20%),  and  (3)  a  sul- 
e  (plus  refractory  organic   )   component  (24- 
&).  Detailed  depth  profiles  for  mercury,  nickel 
I   chromium    in    Lake    Erie    sediment    cores' 
iwed  that  mercury  was  enriched  in  the  surface 
lments   up   to    114   times   background   levels 
■omium  was  typically  enriched  by  a  factor  of  2- 
and    nickel    from    1-2.    Geographically,    the 
stem  Basin  showed  the  highest  degree  of  heavy 
al  enrichment,    and   the    Eastern   Basin    the 
ist.  Pollutant  mercury  horizons  were  used  to 
un  sedimentation  rates  in  the  Western  Basin 
ig  supplementary  data  from  Kovacik  (1972)  A 
plified  model  for  the  effect  of  sedimentation 

on  the  eventual  remobilization  of  mercury  via 
hylation  showed  two  areas  of  high  relative 
obligation.  The  high  sedimentation  rates  ap- 

to  be  capable  of  negating  the  mercury  hazard 
le  rest  of  the  Basin  without  assistance  from 

■05721 


riJDY  OF  RUNOFF  FROM  SMALL  RURAL 
rERSHEDS  IN  RESPONSE  TO 

™ED    AND    PROpOSED    LAND    USE 
,N(jES, 

State  Univ.,  Columbus.  Dept.  of  Civil  En- 
:nng. 

Smith. 

table  from  the  National  Technical  Informa- 
service,  Springfield,  VA  22161  as  PB-264  900 

codes:  A06  in  paper  copy,  A01  in  microfiche' 

tT^5:oSV103lp',2fig-23tab'40-f- 

riptors:    'Land    use,    -Land    management 

&  w?Un°f\-  *°hi°-  Agricultural 
sheds,  Water  quality,  Strip  mines,  Small 
sheds,  Watersheds(Basins),  Watershed 
gement,  Strip  mine  wastes,  Water  pollution 

Khio).  'Allegheny-Cumberland 

hesis  pertains  to  the  effect  of  land  use  and 
Sement  upon  the  hydrology  and  water  quality 
b  experimental  watersheds;  one,  an  agricul- 
area  containing  remnants  of  strip  mining 
Uons,  and  the  other,  a  mixed  cover  agricul 
watershed  about  to  be  subjected  to  a  sharp 
ling  of  treatment.  The  analysis  techniques 

lustrate  some  procedures  for  determining 
m  in  watershed  hydrology.  Longer  period  of 

>s  recommended  to  make  positive  state- 
OhTorstate)Chan8eS  '"  hydrol°Sic  response. 
5728 


sedimentary  soil.  The  following  relationships  were 

quahtv'^r:3,11131?^  0)  equality  °f  mean  water 
vears     O^  ePSt,CS    amon«    watersheds    and 

years,  (2)  correlation  of  discharge  versus  in 
dmdual  vanable  concentrations;  ofcorrSn  of 
PH  versus  individual  variable  concentrations-  U) 
correlation  of  suspended  sediment  con«SonJ 
versus  dissolved  chemical  concentrations;  and  (5 
solub  e  s°alt0f  eleCtriCal  conduc^ity  versus  total 
cant  differ^0"""1?110"5-  There  was  n°  s'gnifi- 
finnl  enceJn  the  mean  variable  concentra- 

tions   among    the    watersheds.    Therefore,    dif- 

teristicesS'fnt1hand  T  Pa"ems  and  Physical  charac- 
Kff  .  watersheds  were  significant  regard- 
ing effects  on  average  water  quality.  The  mean 
concentrations  from   year  to  year  were  si^nifi 

The  l^r5"*'  TicU,ar,y  f°r  the  y™  '973-74. 
the  1973-74  samples  were  all  taken  during  the 
falling  stage  of  streamflow,  which  could  account 
for  the  yearly  difference.  Comparisons  of  water 

tarv 'Ioi?<  ?n°  fp  a0"  Pi"e  watersheds  on  sedimen- 
cuTlitv  ofl  h  ProPosed  criteria  and  to  water 
quality  of  ponderosa  pine  watersheds  on  basalt 
soils  were  also  made. 

W77-05734 


Sources  Of  Pollution— Group  5B 

Descriptors:  'Urban  runoff,  'Storm  runoff, 
Water  quahty,  *  Water  pollution  sources,  'Path  of 
pollutants  Streamflow,  Base  flow,  Storm  water, 
Rainfall,  Flow  rates,  Chemical  analysis,  Data  col- 
lections, Sampling,  Laboratory  tests,  Analytical 
techniques,  "Oregon. 
Identifiers:  *PortIand(Ore). 

To  assess  urban  storm-water-quality  charac- 
teristics m  the  metropolitan  area  of  Portland 
ureg.,  seven  drainage  basins  were  selected  with 
varying  drainage  areas,  basin  slopes,  impervious 
areas,  land  uses,  and  active  construction  areas 
Automatic  water-quality  samplers,  rain  gages,  and 
stream  gages  were  installed  in  each  basin.  From 
September  1,  1975,  to  May  1,  1976,  data  were  col- 
lected to  determine  rainfall  intensities  and  stream 
discharge.  Almost  500  samples  from  the  seven 
basins  were  analyzed  to  describe  pollutants  for  at 
least  four  complete  storms  on  each  of  the  basins 
In  addition  to  the  storm  samples,  several  base- 
flow  samples  were  collected  and  analyzed  for  each 
site.  Stream  discharge  and  water-quality  data  are 
tabulated.  (Woodard-USGS) 
W77-05744 


THE  ENVIRONMENT  OF  SOUTH  FLORIDA    A 
SUMMARY  REPORT  WK1DA,  A 

Geological  Survey,  Miami,  Fla.  Water  Resources 

WnSm    bibhograPhic  entry  see  Field  6G. 


WATER    QUALITY    OF    STREAMFLOW 
ARYSD0EILSSA  PINE  FORESTS  ON  SEDL 

Source!""0"-    SCh°°'    °f   ReneWab,e 

iregory. 

>le  from  the  National  Technical  Informa- 

^°  'A^nngfleld'  VA  22161  as  PB-265  090, 

hesis    wl PaPCr  C°Py '  A01  in  microfiche. 

aJ£    I76'  M  P'  3  fi8-   I3  ^b,  69  ref 

A-066-ARIZ(3),  14-34-0001-6003. 

tors:  'Streamflow,  'Water  quality 
cal  analysis,  'Arizona,  Ponderosa  pine 
Sri^W  Path  of  Po«utants,  Pol- 
ts  w'C,at;°KwSedlmentS'  Sediment  trans- 
its, Watershed  management 

ehi.*S.ed,ilr'entarv  soils-  'Suspended  sedi- 
eber  study  area(Ariz). 

nary  objectives  were  to  characterize  the 
ow  from3  and  ha^riological  quality  of 
°w  from  ponderosa  pine  watersheds  on 


PHYSICAL,    CHEMICAL,    AND    BIOLOGICAI 

SK£5i2F  TJ?RFACE  organTwIste 

CAROLINA  WILMINGTON,     NORTH 

Geological     Survey,     Lakewood,     Colo      Water 

Resources  Div. 

J.  A  Leenheer,  R.  L.  Malcolm,  and  W.  R.  White 

■VS  *  J?  J°c  th!  ?ranch  of  Distribution,  USGS, 
1200  S.  Eads  St.,  Arlington,  VA  22202,  Price  $1  35 
Professional  Paper  987,  1976.  51  p,  34  fig,  36  tab,' 

Descriptors:  'Waste  water  disposal,  'Injection 
wells,  Water  pollution  effects,  'Industrial  wastes 
Organic  wastes,  Data  collections,  Water  analysis 
Aquifers,  Chemical  analysis.  Path  of  pollutants' 
Organic  acids,  Biodegradation,  Chemical  degrada- 
tion, 'North  Carolina. 
Identifiers:  'Wilmington(NC). 

From  May  1968  to  December  1972,  an  industrial 
organic  waste  was  injected  at  rates  of  100  to  200 
gallons  per  minute  into  a  sand,  gravel  and 
limestone  aquifer  or  Late  Cretaceous  age  by  Her- 
cules Inc.  located  near  Wilmington,  North 
Carolina.  This  report  presents  both  field  and 
laboratory  data  pertaining  to  the  physical,  chemi- 
cal, and  biological  effects  of  waste  injection  into 
the  subsurface  at  this  particular  site,  a  case  history 
of  the  operation,  predictions  of  the  reactions 
between  certain  organic  wastes  and  the  aquifer 
components,  and  descriptions  of  the  effects  of 
these  reactions  on  the  subsurface  movement  of  the 
wastes.  Dissolved  organic  carbon  of  the  industrial 
waste  averaged  7,100  mg/liter  and  95  percent  of 
the  organic  carbon  was  identified  and  quantified 
1  he  major  organic  waste  constituents  in  order  of 
decreasing  abundance  were  acetic  acid  formic 
acid  p-toluic  acid,  formaldehyde,  methanol 
terephthahc  acid,  phthalic  acid,  and  benzoic  acid 
Fnor  to  injection,  the  waste  was  neutralized  with 
lime  to  pH  4  so  that  the  major  inorganic  waste  con- 
stituent was  calcium  at  a  concentration  of  1  300 
mg/hter.  (Woodard-USGS) 
W77-05739 


W.tHR^U,ALITY  INVESTIGATION,  SALINAS 
RIVER,  CALDJORNIA, 

Geological    Survey,    Menlo    Park,    Calif     Water 
Resources  Div. 
G.  A.  Irwin. 

Available  from  the  National  Technical  Informa- 
?£"/» Se™ce,  Springfield,  VA  22161  as  PB-262 
3  75/As,  Price  codes:  A03  in  paper  copy,  A01  in 
microfiche.  Water-Resources  Investigations  76- 
1 10,  November  1976.  41  p,  1  fig,  l2  tab,  6  ref. 

Descriptors:  'Water  quality,  'Baseline  studies 
Trace  elements,  'Nutrients,  'Pesticide  residues 
California,  Streams,  Chemical  analysis,  Water 
poUution  sources,  Sewage  effluents,  'Dissolved 
sohds,  'Nitrogen,  'Phosphorus,  Carbon 
Identifiers:  'Salinas  River(Calif),  'Total  organic 
carbon. 

Concentrations  of  dissolved  sohds  in  the  Salinas 
.%:  Cahforrua,  are  variable  and  range  from  164 

70  ^  ?mnramnPer  Uter  "ear  Brad'ey  and  from 
170  to  1,090  milligrams  per  liter  near  Spreckels 
Higher  concentrations  near  Spreckels  are  caused 
mainly  by  sewage  inflow  about  150  feet  (50  me- 
ters)    upstream.     Concentrations     of     nitrogen 
phosphorus,  total  organic  carbon,  selected  trace 
elements,  and  pesticides  also  generally  increase 
downstream  from  Pozo  to  Spreckels  and  are  re- 
ated  to  sewage  effluent;  however,  high  concentra- 
tions occur  elsewhere  in  the  river.  Specific  con- 
ductance and  water  discharge  regression  results 
indicate  that  relations  were  all  significant  at  the  1- 
percent  probability  level  at  Paso  Robles,  Bradlev 
and  Spreckels  with  the  explained  variance  ranging 
from  66  to  74  percent.  Concentations  of  nitrogen 
phosphorus,  total  organic  carbon,  and  trace  ele- 
ments   are    only    infrequently    related    to    water 
discharge.  (Woodard-USGS) 
W77-05751 


«A,SAC™?ATA     ON    URBAN    STORM-WATER 
QUALITY,  PORTLAND,  OREGON, 

Geological     Survey,      Portland,     Oreg      Water 

Resources  Div. 

S.  W.  McKenzie,  and  T.  L.  Miller 

Open-File  Report  77-594,  1976.  71  p,  1  fig,  4  tab,  1 1 


GEOLOGIC  EVALUATION  OF  WASTF 
STORAGE  POTENTIAL  IN  SELECTED  SFC 
MENTS  OF  THE  MESOZOIC  aWer" 
SYSTEM  BELOW  THE  ZONE  OF  FRESH 
WATER,  ATLANTIC  COASTAL  pS 
NORTH  CAROLINA  THROUGH  NEW  JERSEY 
Geological  Survey,  Raleigh,  NC  Wate'r 
Resources  Div. 
P.  M.  Brown,  and  M.  S.  Reid. 

A^cb'er:fr0nVthe  Branch  of  Distribution,  USGS 
•       ,  „     ads  St"  Arlington,  VA  22202.  Profes- 
sional Paper  881,  1976.  47  p,  5  fig,  10  plates,  2  tab, 

Descriptors:  Water  storage,  'Underground  waste 
dsposaj  'Waste  disposal  wells,  'Atlantic  Coastal 
.xf  "'u  Se°Io81cal  lnvestigations,  'New  Jersey 
North  Carolina,  Drill  holes,  Well  data,  Evalua- 
tion, Feasibility  studies,  Subsurface  mapping 
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This  report  describes  the  distribution  of  subsur- 
face environments  in  the  Atlantic  Coastal  Plain- 
North  Carolina  through  New  Jersey,  that  are  seen 
to  have  geologic  potential  for  the  storage  of  toxic 
waste.  The  environments  described  consist  of 
layers  of  sand  or  sandstone,  20  feet  or  more  in 
thickness,  that  are  immediately  overlain  and  un- 
derlain by  layers  of  shale  or  clay,  20  feet  or  more 
in  thickness,  and  which  occur  in  Units  F,  G,  and  H 
of  Mesozoic  age  in  areas  where  the  top  of  each  of 
these  units  lies  at  a  depth  equal  to  or  greater  than 
1,500  feet  below  mean  sea  level.  Using  a  group  of 
geologic  parameters  derived  from  or  combining  20 
categories  of  basic  data,  established  from  study  of 
well  cuttings  and  geophysical  logs,  a  series  of  18 
regional  maps  was  constructed.  For  each  of  three 
geologic  units  delineated  in  the  subsurface,  the 
maps  illustrate  the  distribution  of  potential  waste- 
storage  reservoirs  in  terms  of  their  areal  extent, 
depth  below  land  surface,  an  the  thicknesses  of 
the  component  reservoir  and  reservoir-seal  rocks. 
(Woodard-USGS) 
W77 -05753 


MAN-MADE  TURBIDITY  CURRENTS  IN  LAKE 
SUPERIOR, 

Geological    Survey,    Menlo    Park,    Calif.    Water 
Resources  Div. 

W.  R.  Normark,  and  F.  H.  Dickson. 
Sedimentology,     Vol     23,     No     6,     p     815-831, 
December  1976.  8  fig,  1  tab,  27  ref . 

Descriptors:  *Turbidity  currents,  *Lake  Superior, 
♦Mine  wastes,  'Inflow,  *Flow  rates,  Distribution 
patterns,  Water  pollution  sources. 
Identifiers:  'Taconite  tailings,  *Silver  Bay(Minn). 

This  discharge  of  taconite  tailings  into  Lake  Su- 
perior at  Silver  Bay,  Minnesota,  produces  turbidi- 
ty current  flow.  The  silty  fine-sand  tailings  frac- 
tion transported  to  the  deepest  part  of  the  lake  has 
formed  a  small  fan  with  valleys  similar  in  gross 
morphology  to  a  submarine  fan.  Current  meters 
anchored  5  m  above  the  lake  floor  over  the  wall 
and  over  the  levee  of  a  distributary  valley  on  the 
fan  recorded  intermittent  turbidity  current  flows 
during  30  weeks  in  1972-73.  At  least  twenty-five 
discrete  periods  of  observation  of  turbidity  current 
flow  were  obtained;  single  episodes  lasted  4-328  + 
h.  Only  flows  thick  enough  to  overflow  the  eastern 
levee  of  the  valley  could  be  observed,  and  this  ac- 
counts for  the  intermittent  nature  of  observations, 
as  flow  within  the  valleys  is  expectd  to  be  continu- 
ous as  long  as  tailings  are  discharged.  Flow  veloci- 
ties were  higher  near  the  valley  axis  where  the 
flow  is  thicker.  Velocities  measured  over  the  val- 
ley averaged  10.8  cm/s  for  eleven  episodes;  veloci- 
ties measured  over  the  levee,  more  than  1.5  km 
from  the  valley  axis,  only  3.3  cm/s.  The  maximum 
velocity  during  1300  h  of  observation  did  not  ex- 
ceed 31  cm/s.  This  agrees  reasonably  well  with 
velocities  calculated  from  channel  properties,  as 
commonly  done  for  turbidity  currents  on  deep-sea 
fans.  (Woodard-USGS) 
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DISSOLVED   GAS   MONITORING    AT   GRAND 
COULEE  DAM  AND  LAKE  ROOSEVELT, 

Seattle  Marine  Labs.,  Seattle,  Wash. 
Submitted  to  the  U.S.  Department  of  the  Interior, 
Bureau  of  Reclamation  and  State  of  Washington, 
Department  of  Ecology.  (1972),  43  p.  8  tab,  8  fig, 
append. 

Descriptors:  'Columbia  River,  'Grand  Coulee 
Dam,  'Monitoring,  On-Site  Data  collections,  On- 
Site  Investigations,  'Nitrogen,  'Hydraulic  tur- 
bines, 'Supersaturation,  Environmental  effects, 
Water  temperature,  Spillways,  Dams,  Dam  sites, 
Dissolved  oxygen.  Seasonal,  'Monitoring. 
Identifiers:  'Nitrogen  supersaturation,  'Spill 
season,  'Dissolved  nitrogen,  Gas  partial  pres- 
sures, 'Lake  Roosevelt,  Spokane  River,  Seasonal 
changes. 


High  nitrogen  concentrations  (22.5  to  26.3  ppm) 
downstream  from  Grand  Coulee  Dam  during  the 
spill  season  were  due,  in  part,  to  the  addition  of 
dissolved  nitrogen  at  the  dam  (4  to  5  ppm),  and,  in 
part,  to  the  high  nitrogen  concentrations  present  in 
Lake  Roosevelt  water  (20  to  22  ppm).  A  small 
amount  of  dissolved  nitrogen  (0.1  to  1.0  ppm)  is 
added  by  the  flow  of  water  through  the  turbines. 
Partial  pressures  downstream  from  Grand  Coulee 
Dam  reached  a  peak  of  148%  of  saturation  in  June. 
Nitrogen  partial  pressures  in  this  area  greatly  ex- 
ceeded levels  normally  considered  detrimental  to 
biological  oranisms.  The  highest  partial  pressures, 
upstream   and   downstream   from   Grand   Coulee 
Dam,   occurred   late   in   June   and   July.   Actual 
nitrogen  concentrations  in  these  areas  did  not  in- 
crease from  the  beginning  of  the  study  in  April. 
The  partial  pressures  reached  a  peak  later  than  the 
actual  concentrations  of  dissolved  nitrogen  due  to 
the  increasing  temperatures  during  the  sampling 
period.  The  major  source  of  nitrogen  concentra- 
tions in  Lake  Roosevelt  is  the  Columbia  River. 
Two  Canadian  sampling  sites  indicated  that  high 
nitrogen  concentrations  are  present  by  the  time  the 
river  reaches  Trail,  B.C.  Of  the  smaller  tributaries 
entering  Lake  Roosevelt,  only  the  Spokane  River 
appears  to  contribute  a  significant  amount  of  dis- 
solved nitrogen  (Katz) 
W77-05764 

HYDROLOGICAL  PARAMETERS  AND  GAS 
BUBBLE  DISEASE  IN  A  MARICULTURE  POND 
AND  FLOW  THROUGH  AQUARIA  RECEIVING 
HEATED  EFFLUENT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
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A  DISCUSSION  OF  NITROGEN  SUPERSATU- 
RATION OF  COLUMBIA  RIVER  WATER  IN 
RELATION  TO  BASIC  PHENOMENON  AND 
THE  PHYSICAL  LAWS  OF  GASES, 

Chelan  County  Public  Utility  District,  Wenatchee, 

Wash. 

For  primary  bibliographic  entry  see  Field  5C. 
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REPORT  TO  CORPS  OI  ENGINEERS  GA 

PER8ATURATION      KhSRAR(  H,      PRES4 

FACILITY,  1974, 

National  Marine  Fisheries  Service,  Seattle, 

Northwest  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5C 
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DISSOLVED  GAS  SUPERSATURATION  I 
COLUMBIA  RIVER  SYSTEM:  SAL» 
BIOASSAY  AND  DEPTH  DISTRIBUTION 
DIES,  1973  AND  1974, 

Parametrix,  Inc.,  Bellevue,  Wash. 

D.  E.  Weitkamp. 

For   Northwest   Utility   Cooperative,   c/o 

Power  Company,  Boise,  Idaho.  Parametrix 

Environmental      Services      Section,      Bel 

Washington,  Document  No.  74-1227-1 1  FR, 

10  tab.,  15  fig.,  12  ref.  (1974). 

Descriptors:  'Fish  diseases,  'Supersafti 
•Salmon,  'Rainbow  trout,  Dams,  Fish  mig 
Fish  behavior,  Pathology,  Nitrogen,  O 
•Bioassay,  'On-site  investigations,  Mo 
Lethal  limit,  Depth,  Juvenile  fish,  'Co 
River,  Distribution,  'Monitoring,  Chinoo 
mon. 

Identifiers:  'Snake  River,  'Live-cage  bkK 
'Gas  bubble  disease,  Juvenile  chinook  » 
Volition  cages,  'Depth  distribution  studies. 

Live  cage  bioassays  and  depth  distribution : 
were  made  with  juvenile  salmonids  in  the  (I 
bia  River.  At  total  dissolved  gas  supersaturafl 
120%  significant  mortalities  were  encounlfl 
fish  held  within  1  meter  of  the  surface.  VM 
meters  mortalities  were  observed  only  wW 
saturation  was  125%  or  greater.  Depth  distrfl 
studies  in  1973  showed  juvenile  chinook  M 
relatively  close  to  the  surface.  Most  ste* 
were  found  within  1-2  meters.  In  1974  fis  ■ 
found  in  deeper  waters  with  most  fish  at  Si 
ters.  Under  normal  conditions,  it  was  cord 
that  juvenile  fish  would  be  at  depths  which* 
preclude  disease  symptoms.  (Katz) 
W77-05786 


REPORT  TO  CORPS  OF  ENGINEERS,  1973 
GAS  SUPERSATURATION  RESEARCH, 

National   Marine   Fisheries    Service,    Longview, 

Wash.  Prescott  Field  Station. 

T.  H.  Blahm. 

January  1974,  20  p.,  4  tab.,  2  fig.  DACW-57-73-F- 

0314. 

Descriptors:  'Columbia  River,  'Anadromous  fish, 
Chinook  salmon,  'Rainbow  trout,  'On-site  in- 
vestigations, Nitrogen,  Supersaturation, 
'Bioassay,  'Fish  behavior,  Water  quality,  Fish 
migration,  Runoff,  Monitoring,  'Lethal  limit. 
Identifiers:  'Nitrogen  supersaturation,  'Gas  bub- 
ble disease. 

A  series  of  studies  was  conducted  at  the  Prescott 
Field  Station  to  determine  the  gas  content  of  the 
Columbia  River  downstream  from  the  dam 
system.  Below  the  dam  system  during  the  high  ru- 
noff period,  bioassays  were  conducted  to  deter- 
mine the  lethal  gas  content  to  juvenile  chinook  and 
juvenile  steelhead  trout.  Preliminary  tests  were 
made  to  determine  vertical  distribution  on  these 
fish  in  deep  laboratory  tanks  or  in  the  river.  (Katz) 
W77-05779 


GAS  SATURATION  AND  MODIFYING 
HYDROLOGICAL  FACTORS  IN  ESTUARINE 
WATER  USED  FOR  COOLING  A  STREAM 
ELECTRIC  PLANT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
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PREDICTING  DISPERSION  COEFFICD2  - 1 
STREAMS, 

Missouri  Univ.-Columbia.  Dept.  of  Civil  En* 

ing. 

H.  Liu. 

Journal  of  the  Environmental  Engineering 

sion,  American  Society  of  Civil  Engineer  1 

103,  No.  EE1,  Proceedings  Paper  12724,  p* 

February  1977. 4  tab,  20  ref,  2  append. 

Descriptors:  'Dispersion,  'Environment,  4 
channels,  'Pollution  abatement,  'Natural  s  * 
'Streams,  Fluid  mechanics,  Streamflow,  /* 
poUution,  Analytical  techniques,  Methota 
Model  studies.  Forecasting. 
Identifiers:  'Dimensionless  dispersion  coef  * 
Bulk  flow  properties,  Inspectional  analysis. 

A  new  dimensionless  dispersion  coefficu  i 
derived  for  dealing  with  natural  streams  ii'B 
longitudinal  dispersion  results  mainly  fronUi 
rather  than  from  vertical  velocity  gradient;  Js 
inspectional  analysis,  a  simple  fonnu  « 
derived  which  relates  the  longitudinal  disrs 
coefficient  of  natural  streams  to  several  bi  fl 
properties,  such  as  the  discharge  and  the  h;W 
radius.  The  new  coefficient  is  independent 
size  of  natural  streams.  Its  magnitude  <*» 
both  on  the  distribution  of  the  dimensionle!* 
and  on  the  discharge  per  unit  width  aH 
dimensionless  transverse  axis.  Its  value  • « 
particular  stream  may  be  predicted  from  i  £ 
tional  factor  alone  within  a  factor  of  ab*  | 
Although  such  an  accuracy  (or  inaccuracy*  ■ 
not  satisfactory,  it  is  an  improvement  ove  ■ 
isting  simple  models.  (Singh-ISWS) 
W77-05803 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION- 


Field  5 


ViERICAL       MODEL       OF       STRATIFIED 
UARY  FLOWS, 

rnational  Course  in   Hydraulic   Engineering 

ft  (Netherlands). 

primary  bibliographic  entry  see  Field  2L 
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ES  OF  THERMAL  PLUMES  IN  COASTAL 
FBKSj 

:onsin     Univ.,     Madison,     Marine     Studies 

:er. 

reen,  R.  Madding,  and  F.  Scarpace. 

rr  Research,  Vol.  11,  No.  l,p  123-125    1977   l 

i  ref.  NASA  NGL  50-002-127,  NSF  GI-29731. 

riptors:  *Thermal  pollution,  'Powerplants 
'ling  water,  "Lake  Michigan,  Heated  water' 
s  of  pollutants,  Water  cooling,  Water  tem- 
ure,  Coasts,  Currents(Water),  Heat  transfer 
Jte  sensing,  On-site  investigations, 
ifiers:  'Thermal  plumes. 

ge  number  of  thermal  images  of  the  surface 
eratures  of  the  thermal  plumes  associated 
the  once-through  cooling  of  electric  power 
i  show  that  four  kinds  of  plumes  occur  suffi- 
y  often  to  be  classified  as  distinct  plume 
These  types  are:  normal  plumes,  rough- 
plumes,  front-laden  plumes,  and  meander- 
umes.  Each  type  of  plume  has  implications 

SMnsrse-,swSrdels  and  me— nt 

15807 


RVATIONS  OF  THE  MOTION  FIELD  OF 
-ONNECTICUT  RIVER  PLUME 

icticut  Univ.,  Groton.  Marine  Science  Inst  • 
onnecticut  Univ.,  Groton.  Dept.  of  Geology 
tophysics.  67 

imary  bibliographic  entry  see  Field  2L. 
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L  SCHEMES   OF   COMPLEX   UTILIZA- 
AND      PROTECTION       OF      WATER 

Erp^f,?  AND  SEA  BASINS  IN 
NORTHERN  CAUCASUS,  (IN  RUSSIAN) 

no-Issledovatelskii  Institut  Epidemiologii 
>iologu  i  Gigieny,  Rostov-na-Donu  (USSR) 
saturova.  —»/• 

iit4,  p  88-89,  1976. 

'tors:     'Public     health,     Rivers,     'Water 

Water    utilization,     Water    resources 

>ment,  Water  pollution  control,  Water  pol- 

^sources,        'Pollutant        identification, 

ers:  'USSR(Northern  Caucasus). 


nlanfJ    Pho,to6raPhy.    Data    processing,    Power- 

EstnutarieSUIn^nPOWe,rplantS'  CooUne  water-  Bays, 
tstuanes,  Instrumentation,  Model  studies,  Mathe 

S    fm°uelS-  PoUution.  Effluents,  Pollutants 
Path  of  pollutants,  Tropical  regions.  ' 

Identifiers:  'Infrared  scanners. 

w,e,ha'  i!nfKared  scannin«  °«ers  a  versatile  tool 
with  which  to  monitor  thermal  discharges  and  a 
rapid  method  of  detecting  extraneous  discharges 

water's  KlT**,  "5"  fr°m  the  anS 
of  ZJt, fn dgC  °f  the  extent  and  distribution 
of  thermal  effluents  is  necessary  to  assist  in  deter- 
mining the  effects  of  the  added  heat  upon  Ciota  of 
he  region.  An  AGA  Model  680  Thermovision  in- 

Ces'snal^^Jn111  3  45  deg  lenS  Was  mounted  «  a 
Cessna  182  and  flown  at  altitudes  of  600-2000  m 

dnSnB8(nf!^tHand^ili8ht  hOUrS'  The  detecto7wa" 
the  r'anpe  ,  ,With  hqUld  nitr°8en  and  sensitive  to 
the  range  2-5.6  micrometers.  The  picture  was 
originally  displayed  on  a  color  monitor  which  as- 
signed ten  arbitrary  colors  to  shades  of  gray  on  the 
control  unit  Isotherms  have  been  assigned  using 
coincidental  surface  measurements  made  with  a 
thermometer,  read  to  the  nearest  0.1C  The  data 
were  then  recorded  on  film.  Ranges  were  set  a^C 
and  5C,  and  common  sensitivities  were  0.2C  and 
0.5C,  respectively.  More  recently,  the  data  have 
been  recorded  on  magnetic  tapes  with  a  Sabre  III 
instrumentation    tape    recorder.    Observed    data 

pe,re,.COmEared   l°   Predicti°ns   made   using   the 
Pntchard   Plume   Model.   Anomalies  can   be  ex- 

('simsedSWyS)bOUndary>    Wfnd'    and   Udal   effects- 
W77-05814 


Sources  Of  Pollution— Group  5B 


Identifiers:       'Pacific      halibut,      Hippoglossus 
of Alaska'  t'ssue(Fish),  Bering  Sea,  Gulf 

A  Total  of  1,227  Pacific  halibut,  Hippoglossus 
stenolepis,  were  analyzed  for  mercury  content  in 
the  edible  muscle  tissue.  These  fish  were  obtained 
trom  five  geographical  areas  within  the  species 
range.-  the  Bering  Sea,  Gulf  of  Alaska,  southeast 
Alaska,  British  Columbia,  and  Washington- 
Oregon  Mercury  was  uniformly  distributed  from 
nape  to  tail  in  the  edible  muscle  tissue.  Within  each 
geographical  area,  the  mercury  concentration  in- 
creased as  the  size  of  the  fish  increased.  The  mer- 
cury concentration  also  increased  in  fish  of  the 
same  size  from  the  northern  to  the  southern  part  of 
the  species  range.  (Katz) 
W77-05865 


COPPER    AS    AN    INITIATING    FACTOR    OF 

Smf.VYI?1110  ANGUILLARUM)  IN  EEL 
(ANGUILLA  ANGUILLA), 

Tromsoe  Univ.  (Norway).   Inst,  of  Biology  and 
Oeology. 

^^05868*  bibU°8raphic  entrV  see  Fje>d  5C. 


wRat^LOROFLUOROMETHANE  IN  GROUND 
WATER  -  A  POSSIBLE  INDICATOR  nu 
GROUND-WATERAGE,  1I>U,CAT°R     OF 

Purdue  Univ.,   Lafayette,   Ind.   Water  Resource 

Research  Center. 

For  primary  bibliographic  entry  see  Field  2F. 
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A  BIBLIOGRAPHY  OF  SOVIET  LITERATURE 
ON  FRESHWATER  HYDROBIOLOGY  AND  RE 

RUsIlAN)R°BLEMS  F°R   l97S:  PART  20'  (IN 

Y.  Y.  Tseeb. 

Gidrobiol  Zh  12(2),  p  1 12-123,  1976. 

Descriptors:      'Bibliographies,      'Hydrobiology 
Parasitism,  'Freshwater,  Toxicity,  Water  pollu- 
pUki'-  Water  chemistry,  Microbiology,  Chemistry, 
Public  health.  Invertebrates 
Identifiers:  'USSR. 


HEAVY  METAL  CONCENTRATIONS  IN  KID 
FLORID^    ESTUARINE     RACCOONS     FROM 

Florida  State  Dept.  of  Health  and  Rehabilitative 
Services  Tallahassee.  Health  Program  Office. 
O.  L.  Hoff,  W.  J.  Bigler,  and  J.  G.  McKinnon. 
Journal  of  Wildlife  Diseases,  Vol    13    n    101-10? 
1977.  1  tab,  7  ref.  «•  «,  p.  iui  102. 

Descriptors:   Heavy   metals,   'Lead,    'Cadmium, 
Zinc,     'Wildlife,     Baseline     studies,     'Florida, 
Methodology,  'Path  of  pollutants,  Chemical  anal- 
ysis, Pollutant  identification 
Identifiers:   'Raccoons,  Kidney  tissue,  Procyon 

Concentrations  of  lead,  zinc  and  cadmium  in  the 
kidneys  of  14  adult  raccoons  from  an  estuarine  en- 
vironment were  determined.  The  mean  concentra- 
tion in  ppm  wet  weight  and  standard  deviation  for 

l^mo t£js  Were  Iead  "  °-47  Plus  or  minus  0.22,  zinc 
-  75.88  plus  or  minus  16.54  and  cadmium  -  2.48  plus 
or  minus  1 .66.  (Katz) 
W77-0587I 


velopment  and  partial  implementation  of 
^principles  for  improved  utilization  of  the 
Don,  Kuban,  Terek,  and  Suslak  rivers  and 
»v  and  Caspian  Seas  (USSR)  as  water 
-s  are  discussed.  The  principles  are  based 
es  on  water  pollution  by  household,  indus- 
agncultural  waste  and  on  the  control  of 
>w  and  the  construction  of  water  reser- 
aps  were  constructed  to  assess  changes  in 
nolep  tic,  physical  and  chemial,  and  sani- 

t  |a™enR0l<?1Cal  ,indices  of  ,he  wa*r.~ 
«  1976,  Biological  Abstracts,  Inc 


The  bibliography  lists  149  works  on  the  following 
topics:  freshwater  hydrobiology,  pollution  and 
public  health  problems  in  hydrobiology,  aquatic 
toxicology,  invertebrate  physiology,  aquatic 
microbiology,  surface  water  chemistry  and  the 
parasitology  of  freshwater  invertebrates.  Articles 
published  in  the  Gidrobiologicheskii  Zhurnal 
(Journal  of  Hydrobiology)  are  not  included - 
Copyright  1976,  Biological  Abstracts,  Inc. 
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ico  Nuclear  Center,  Mayaguez. 
,nllth\Amoerican  Society  of  Limnology 


MERCURY  IN  FISH  AND  SHELLFISH  OF  THE 
NORTHEAST  PACIFIC.  I.  PACIFIC  HALIBUT 
HIPPOGLOSSUS  STENOLEPIS  HALIBUT' 

National  Marine  Fisheries  Service,  Seattle   Wash 

Pacific  Utilization  Research  Center. 

A.  S.  Hall,  F.  M.  Teeny,  L.  G.  Lewis,  W.  H 

Hardman,  and  E.  J.  Gauglite,  Jr 

fi^e7  bulletin,  Vol.  74(4),'  p.  791-798,  October, 

1976.  5  tab,  3  fig,  10  ref. 

Descriptors:  'Pollutants,  'Mercury,  'Marine  fish 
Commercial  fish,  'Public  health,  'Pacific  coast  re- 
gion, Alaska,  Canada,  Washington,  Oregon 
Chemical  analysis,  Biochemistry,  Water  pollution 
effects,  Path  of  pollutants,  Heavy  metals,  Pollu- 
tant identification. 


POND^   KESIDUE   DYNAMICS   IN   SMALL 

Fish  and  Wildlife  Service,  La  Crosse,  Wis.  Fish 
Pesticide  Research  Unit. 
W.  L.  Mauck,  F.  L.  Mayer,  Jr.,  and  D.  D.  Holz 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  vol.  16,  no.  1,  p.  1-8,  1976.  4  tab.,  10 

Descriptors:  'Herbicides,  * Aquiculture ,  'Path  of 
pollutants,  'Absorption,  Lakes,  'Ponds  Per 
'^."rl:  *^?ticide  residues,  Fish  farming, 
Sunfishes,  'Pre-emergents,  Sediments,  Benthic 
fauna,  Longevity,  Invertebrates,  Fish  manage- 
ment. Aquatic  weed  control. 
Identifiers:  Lepomis  macrochirus,  'Simazine. 

Simazine,  an  aquatic  herbicide,  was  applied  to  five 
test  ponds  in  order  to  determine  the  long-term 
residue  dynamics  in  mud,  water,  benthic  inver- 
tebrates and  fish.  Bioaccumulation  of  simazine 
was  evident  only  in  invertebrates  for  the  first  86 
days  although  simazine  was  present  in  fish  and  in- 
vertebrates for  at  least  a  year.  Simazine  residues  in 
water  invertebrates,  and  fish  were  similar  to  or 
less  than  treatment  concentrations.  Simazine 
residues  may  have  persisted  for  so  long  because  of 
the  absence  of  vegetation  at  the  time  of  initial  ap- 
plication' The  use  of  simazine  as  a  pre-emergent 
herbicide  for  aquatic  vegetation  control  has  excel- 
tent  possibilities  in  fishery  management  for 
manipulation  of  vegetative  cover.  No  harmful  ef- 
fects resulting  from  chemical  persistence  were  ob- 
served during  the  2  years  of  the  test.  (Katz) 
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W77-05872 

CHLORINATED        HYDROCARBONS         AND 
TOTAL   MERCURY    IN   THE   PREY   OF   THE 
WHITE-TAILED    EAGLE    (HALIAEETUS    AL- 
BICILLA  L.)  IN  THE  QUARKEN  STRAITS  OF 
THE  GULF  OF  BOTHNIA,  FINLAND, 
Kuopio  Univ.  (Finland).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-05875 


MOVEMENT  OF  MIREX  FROM  SEDIMENT 
AND  UPTAKE  BY  THE  HOGCHOKER, 
TRINECTS  MACULATUS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-05876 


DDE    POISONING    IN    WILD    GREAT    BLUE 
HERON, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05877 


PROCEDURE  FOR  HYGIENIC  STUDIES  IN 
DETERMINING  LOCAL  METHODS  FOR  PRO- 
TECTING WATER  RESOURCES  OF  MARINE 
BODIES  OF  WATER,  (IN  RUSSIAN), 

Nauchno-Issledovatelskii   Institut   Epidemiologu, 
Mikrobiologii  i  Gigieny ,  Rostov-na-Donu  (USSR). 
G.  A.Tsaturova. 
Gig  Sanitl.p  54-56,  1976. 

Descriptors:  *Public  health,  Coasts,  Bays, 
♦Samples,  Effluents,  Water  quality  control,  Water 
pollution  sources,  Methodology,  Pollutant  identifi- 
cation. 

Identifiers:  *Sea  of  Azov(USSR),  "Caspian 
Sea(USSR). 

A  procedure  for  the  sanitary-topographic  study  of 
coastal  areas  (e.g.,  Sea  of  Azov,  Caspian  Sea 
(USSR)  used  for  human  recration  and  thrapy  (e.g., 
salt  water  baths)  and  of  ports  and  bays  in 
described.  Surface  water  samples  are  collected  by 
2  connected  floating  bottles  under  various 
hydrometeorological  conditions  (e.e.,  calm 
weather,  various  wind  velocities  and  directions). 
Samples  of  deeper  water  should  be  taken  when  ef- 
fluents or  suspended  material  is  present.  Loca- 
tions for  water  quality  control  stations  are  recom- 
mended. -Copryight  1976,  Biological  Abstracts, 
Inc. 
W77-05878 


ACCUMULATION  AND  RELEASE  OF  FUEL- 
OIL-DERIVED  DIAROMATIC  HYDROCAR- 
BONS BY  THE  POLYCHAETE  NEANTHES 
ARENACEODENTATA, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W77 -05881 


INFLUENCE  OF  LIPID  POOL  SIZE  ON  BIOAC- 

CUMULATION        OF        THE        INSECTICIDE 

CHLORODANE    BY    NORTHERN    REDHORSE 

SUCKERS  (MOXOSTOMA 

MACROLEPIDOTUM), 

National   Research   Council  of  Canada,   Ottawa 

(Ontario).  Div.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05887 


CHLORINATED    HYDROCARBON    RESIDUES 
IN  THE  FISH  IN  LAKE  TANGANYIKA, 

Antwerpen  Univ.,  Wilrijk  (Belgium). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-O5890 


FATE  AND  EFFECT  OF  NAPHTHALENES: 
CONTROLLED  ECOSYSTEM  POLLUTION  EX- 
PERIMENT, 

Skidaway  Inst.,  of  Oceanography,  Savannah,  Ga. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-05894 


BIOLOGICAL  TRANSPORT  OF  COPPER  AT 
LOCH  EWE  AND  SAANICH  INLET:  CON- 
TROLLED ECOSYSTEM  POLLUTION  EXPERI- 
MENT, 

Marine  Lab.,  Aberdeen  (Scotland). 

G.  Topping,  and  H.  L.  Windom. 

Bulletin  of  Marine  Science,  vol.  27(1),  p.  135-141, 

1977.  7  fig,  Stab,  10  ref. 

Descriptors:  'Copper,  'Heavy  metals,  Water  pol- 
lution effects,  'Path  of  pollutants,  On-site  data 
collection,  'Sedimentation,  'Phytoplankton, 
•Zooplankton,  Primary  production,  Bioassay, 
Correlation  analysis,  Biochemistry,  Canada. 
Identifiers:  'Controlled  experimental  ecosystem, 
•Copperxarbon  ratios,  Settlement  material, 
Saanich  Inlet(BC),  Lock  Ewe(Scotland). 

Chemical  studies  in  experimental  enclosures 
(CEEs)  showed  that  a  large  percentage  of  added 
copper  was  lost  from  the  water.  The  quality  as- 
sociated with  settlement  material  was  a  small  per- 
centage of  that  lost.  Loss  by  settlement,  however, 
appeared  to  be  directly  proportional  to  the  level  of 
primary  production,  and  was  significantly  corre- 
lated with  carbon  and  to  the  concentration  of  solu- 
ble copper  added.  Copperxarbon  ratios  were 
higher  in  samples  which  consisted  mainly  of  fecal 
pellets  that  in  those  constituted  mainly  of  intact  or 
fragmented  phytoplankton.  (Katz) 
W77-05895 


EFFECTS  OF  A  SPILL  OF  MARINE  DIESEL 
OIL  ON  THE  ROCKY  SHORE  FAUNA  OF 
LAMMA  ISLAND,  HONG  KONG, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05906 


SEWAGE  NUTRIENT  ENRICHMENT  AND 
PHYTOPLANKTON  ECOLOGY  ALONG  THE 
CENTRAL  COAST  OF  LEBANON, 

American    Univ.,    Beirut,    (Lebanon).    Dept.    of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05911 


COPPER,  ZINC  AND  CADMDJM  IN  COASTAL 
WATERS  OF  THE  N.W.  MEDITERRANEAN, 

International  Lab.  of  Marine  Radioactivity,  Monte 

Carlo  (Monaco).  Oceanographic  Museum. 

R.  Fukai,  and  L.  Huynh-Ngoc. 

Marine  Pollution  Bulletin,  Vol.  7,  No.  1,  p  9-13, 

1976.  5  fig,  2  tab.,  Href. 

Descriptors:  'Metals,  'Zinc,  'Copper,  'Cadmium, 

Coasts,  Bodies  of  water,  Water  quality,  Sampling, 

Water  analysis,  Wastes,  Water  pollution  sources, 

•Sea  water,  'Path  of  pollutants. 

Identifiers:  'Mediterranean  Sea,  Marseille-Toulon 

area(France). 

The  concentration  levels  of  copper,  zinc  and  cad- 
mium in  the  coastal  waters  of  the  Mediterranean 
were  similar  to  those  of  off-shore  waters  without 
significant  man-made  contamination.  The  ap- 
pearance of  local  high  concentration  for  one  metal 
by  possible  contamination  was  found  to  not  neces- 
sarily correlate  with  high  values  for  other  metals, 
although  some  contamination  sources  elevated  the 
concentrations  of  all  three  metals.  In  June  1974, 
the  presence  of  a  water  mass  having  relatively  high 
surface  zinc  concentration  was  observed  off  the 
Marseille-Toulon  area.  (Katz) 
W77-05913 


MANAGEMENT  MODEL  FOR  WASTE* 
DISPOSAL  ON  LAND, 

Cornell  Univ.,  Ithaca,  N.  Y.  Dept.  of  EnviK 
tal  Engineering. 

For  primary  bibliographic  entry  see  Field  51 
W77 -05923 


A  TWO-DIMENSIONAL  MATHEMA" 
MODEL  FOR  WATER  QUALITY  PLANN 
ESTUARIES, 

Mississippi  State  Univ.,  Mississippi  State.  I 
Civil  Engineering. 

V.  L.  Zitta,  A.  Shindala,  and  M.  W.  Corey. 
Water  Resources  Research,  Vol.  13,  No. 
61,  February  1977.  7  fig,  4  ref. 

Descriptors:  'Water  quality  control,  *P1 
'Estuaries,  River  basins,  Flow,  Temp* 
Waste  water,  Management,  Nitrogen,  Di 
oxygen,  Biochemical  oxygen  demand,  Equ 
•Mathematical  models,  Systems  ai| 
•Simulation  analysis,  Forecasting,  'Mississ 
Identifiers:  Sensitivity  analysis,  *Pa& 
River  estuary(Miss). 

A  two-dimensional  vertically  well-mixed  i 
state  intertidal  model  based  upon  the  law 
serration  of  mass  was  developed  to  descij 
distribution  of  chloride,  nitrogen,  biochemJ 
ygen  demand,  and  dissolved  oxygen  vM 
geometrically  complex  estuary  having  irJ 
nected  tributaries  and  bayous.  The  mo<l 
verified  against  two  sets  of  independent  fiii 
taken  under  different  temperature  and  flovl 
tions  within  the  Pascagoula  River  basin  •  ■ 
Application  of  the  model  under  critical  tig 
ture  and  flow  conditions  was  made  tod 
present  water  quality  w  ithin  the  estuaryd 
predict  the  effect  of  alternate  wastewater  in 
ment  methods  on  the  water  quality  wild 
estuary.  The  model  was  found  to  <  c 
adequately  the  distribution  of  conservatsl 
nonconservative  substances  within  a  cl 
estuarine  system.  It  yielded  results  that  cod 
well  with  field  data  from  two  independent  ■ 
collected  under  different  conditions.  Th«< 
can  be  used  as  a  planning  tool  to  assess  e 
water  quality  conditions  and  to  predict  thd 
of  future  development  on  the  water  qualit  « 
the  estuary.  Sensitivity  analysis  on  the  e* 
various  parameters  on  the  response  of  th«( 
revealed  that  the  model  is  most  sensitive 
dispersion  coefficient. 
W77-05926 

BIOLOGICALLY  MEDIATED  WATER  h 
TY  DETERIORATION  IN  DISTRDT 
SYSTEMS, 

Missouri  Univ.-Columbia.  Dept.  of  Civil  Eo 

ing. 

For  primary  bibliographic  entry  see  Field  i 

W77-05928 

APPLICATION  OF  A  TRANSIENT  1 
MODEL  TO  COORDBSATE  URBAN  i 
RUNOFF  DATA  WITH  FLOW  IN  A  RECV 
RESERVOER, 

Tennessee    Univ.,    KnoxviUe.    Water  R<* 
Research  Center. 
D.  A.  Summers. 

Available  from  the  National  Technical  <> 
tion  Service,  Springfield,  VA  22161  as  PB  5 
Price  codes:  A03  in  paper  copy,  A01  in  inifl 
M  S.  Thesis,  December  1976.  39  p,  6  fig,  <:> 
pend.  OWRT  A-043-Tenn(l),  1 4-34-000 1-*«- 

Descriptors:    'Unsteady    flow,    'Urban .« 

•Mathematical         models.         Water       P 

•Tennessee,  Reservoirs,  *Storm  runoff,  J 

flow,  Methodology,  Sampling,  Flow,  M?l 

dies. 

Identifiers:  SOCH  model,  •Fort  LoudouK 

voiifTenn),  Transient  flow  model. 


40 


e  purpose  was  to  explore  the  problems  faced  in 
i  application  of  the  SOCH  model,  a  mathemati- 
transient  flow  model  used  by  TVA,  to  an  urban 
rmwater  ruoff  investigation  to  be  conducted  bv 
University   of  Tennessee   Water  Resources 
learch  Center  in  Knoxville,   Tennessee    The 
wren  sought  to  determine  a  method  by  which 
model  could  be  used  to  coordinate  streamflow 
ort  Loudoun  Reservoir  with  water  quality  data 
en  shortly  after  precipitation  events.  Several 
hods  of  coordinating  data  and  flow  were  con- 
red  and  tested  from  January  to  June     1976 
er  encountering  several  problems  in  using  the 
-H  model,  it  was  decided  that  the  best  use  of 
model  was  to  guide  sampling  by  following  a 
le  slug  of  water  as  it  passed  through  Knoxville 
ort  Loudoun  Reservoir  under  conditions  of  ru- 
.  During  preliminary  testing  runs,  the  SOCH 
el  was  found  suitable  for  use  in  an  historical 
ext  only.  This  was  due  to  a  lag  time  encoun- 
i  between  the  time  of  sampling  and  the  time 
n  input  data  for  the  model  were  available 
i,  to  use  the  model  to  follow  a  slug  of  water' 
>ung  had  to  be  done  in  a  manner  which  would 
mmodate  flow  coordination   by  the   SOCH 
el  at  a  later  date. 
■05931 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Sources  Of  Pollution— Group  5B 


centrations  fall  rapidly  to  quite  low  levels  durinc 

sharply,  the  concentrations  of  suspended  solids 
and  phosphate  increase  slightly.  However  the 
concentraUons    of   BOD    aifd    aymmoJaeve£   the 

.ncUraeaL,nrdaf,echfter  *  fiW  fl"sh  unless  a  <a* 
increase  in  discharge  is  extremely  rapid    Fecal 

aCoutToCr0ftnCent,fati0nS  m  flood  flows  are  usually 
about  2  orders  of  magnitude  less  than  those  for 
raw  sewage.  The  shock  load  of  polluting  material 

spTciX3  VrT  W3ter  Can  be  Ver*  KSS 
especially  for  streams  near  inland  cities   A  flood 

which  resulted  from  13  mm  of  rain  on  a  13    ha 

ISVVS)  '"  'eSS  than  '  hour'  (Humphreys- 

W77-05963 


OD  EFFECTS  ON  STREAM  ECOSYSTEMS 

-onservation  Service,  Little  Rock  Ark  ' 

Timary  bibliographic  entry  see  Field  4D 


VALUATION  OF  SOME  FLUORESCENT 
i  FOR  WATER  TRACING,        UUKE!>CENT 

>1  Univ.  (England).  Dept.  of  Geography 
nmary  bibliographic  entry  see  Field  7B. 


Massachusetts  Inst,  of  Tech.  Cambridge.  Energy 

JGou^?'  Df  Z  WS°d'  and  D  R  F-  Harleman. 
Journal   of   the    Hydraulics   Division,    American 
Society  of  Civil  Engineers,  Vol.   103    No    HY2 

f^nfif.r3^'2743'    P    151-,68>    Feb"S 
iy//.  12  fig,  14ref,  2  append. 

Descriptors:     'Nuclear     powerplants      'Cooline 
water     Model    studies,    'MathTmatical    Sodel? 
'Heaft      7'  P°WTe^lants.  fixing,  Jets    Flow,' 
Heat     transfer,     Hydraulics,     Hydrodynamics 
♦Forecasting, 'Thermal  pollution.  oaynam,cs. 

Identifiers:      'Offshore      nuclear     powerplants 
*Coohng  systems.  f««™, 


JAL  AND  SEASONAL  FLOW  VARIA 
S  THROUGH  THE  STRAITS  OF  MACKIN- 

Jnn  ACKankx/nu  Atmospheric  Administra- 
ScAhrL°arbMlCh-  °reat  LakCS  Environmen- 
ts7 bibIiograPhic  entrV  see  Field  2H. 


mVH?rEnlSIVE   SOLUTE   TRANS- 

jffi  aVo^oTmoTi!"8111^ 

"earch0!n^riCU,tUre'  Edm°nt°n  '(A,berta>' 
mary  bibliographic  entry  see  Field  2G. 


7I^™RACTERISTlrCS     OF     URBAN 
llw?  ZSYDmY<  AUSTRALIA. 

ofawitSgiSVri„gKensineton(Australia)- 

:ry. 

tesources  Research,  Vol.  13,  No   1    p  197- 

>ruaryl977.3fig,4tab,7ref. 

tors.  'Urban  runoff,  'Storm  water 
quality,  -Water  pollution  sources,  Urban 
W,  foreign  countries,  Water  pollution 
7oZlga?°n*-  Data  c°«ectionsP  EvS 
s  fc  '  FjJosPhates.  Ammonia, 
lioS  '  SurfaCe  mnoft>  Suspended 
Sn  Ri°Xyg^n  demand'  Hydrogen  ion 
charLw  T?  9tles'  Time  of  concentra- 
charge(Water),  Coliforms,  'Australia. 
"■   aydney(Australia). 

d^in5^^"  co"ected  ^om  three  urban 
'"  rl;Cy'  Au.stralia.  showed  that  in 
oncemrf,  3reaS  the  SUrfaCe  runoff  has  a 
•oUutanu  a  and  carri"  a  greater  total 
eatm3       , ha"  effluent  from  secondary 

.re S  "  mS-  P°Uution  and  nutrient  ^ 
're  highly  concentrated  in  the  'first  flush' 
«  of  urban  storm  runoff,  but  these  "on- 


A  numerical  predictive  model  for  plants  floatine  in 

Th?menHCl?S?d  break  WatCr  baS,ns  was  deveSed 
The  mode  structure  was  provide  by  the  significant 
vertical  stratification  which  occurs  within  the 
breakwater  bas.n  during  heat  releases.  Auxiliar^ 
dynamic  equations  were  formulated  for  the 
processes  of  jet  entrainment  at  the  discharge 
stratified  flow  through  the  breakwater  opeS' 

andeCheI,HWlthdraWaJ  at  th£  Emerged  ^takls.' 
and  heat  dissipation  to  the  atmosphere.  Model  pre- 
dictions were  compared  with  the  results  of  experi- 

rTe^  rH,m  '"I00"5'3"1  heat  releases-  transient 
hea  releases,  and  variable  tidal  conditons,  respec- 
tively; saUsfactory  agreement  was  found.  The  pre- 
dictive model  was  used  to  evaluate  plant  and 
breakwater  design  options  for  a  proposed  floating 
nuclear  plant,  the  Atlantic  Generating  Station  The 
P,?,d!f  Tn  de"|onstrated  the  importance  of  the 
straufied  flow  through  the  breakwater  openings  as 
the  dominant  ultimate  heat  sink  mechanism    with 

(SimsC-ISWSt)dlSSiPati0n  Playing  a  secondary  role- 
W77-05967 


equations  is  typically  accomplished  by  simulation 
of  the  response  of  the  environmental  system  to  al- 
ternative planning  strategies.  For  differing  com- 
binations of  alternatives,  the  simulation  must  be 

Pv£Z  faf^m;  fo/  a  'arge  number  of  alter"a- 
tives,  the  efficacy  of  a  particular  strategy  may  be 

be  rterl°,determine'  dUe  eSpecia"y  to  the  P°"i 
be  interactions  between  the  system  state  varia- 

ohv;a?H  V'  S°me  °f  these  Problems  have  been 
obviated  using  a  mixture  of  mathematical  pro- 
f^T8  (°Ptlmi?ati°n>  and  simulation.  In  many 
cases  however,  the  programming  model  is  a  sim- 
plified representation  of  the  system,  and  the  op- 
timal planning  strategies  may  or  may  not  simulate 
the  response  of  the  system  when  other  more  com- 
plicating physical  or  hydrologic  processes  are  con- 
m»?£e7."  A  "eW  technique,  the  response  equation 
method,  is  presented  to  address  these  problems™ 

DonmL  8emenS°f  P°lnt  and  non-Point  sources  of 
pollution  in  surface  and  ground  water  systems 
The  technique  begins  with  the  partial  differential 
qwondesenbing  the  mass  transport  of  contami- 
nants. The  equations  are  transformed  using  nu- 
merical techniques.  The  resulting  sytem  of  equa- 
tions ,s  then  imbedded  in  the  constraint  set  of  the 
management  model:  all  the  assumed  physical 
SSe;pare  '"ipli'it  within  the  optimization 
model.  The  optimal  management  decisions  are 
then  saved  upon  the  actual  response  of  the  en- 
W7O7n0597      SySt6m'  (BeU-CornelJ> 


TSfinrLt?^^^  SOME  °ATA  ON 
THE  AUTUMNAL  BEHAVIOR  OF  ZOOPLANK 
TON  IN  A  CANAL,  (IN  FRENCH)     "JO™'ANK- 

Lille-1  Univ.,  Villeneuve  d'Ascq  (France).  Lab  of 
Protistology  and  Microscopy  Electronic 
N.  Angeh. 

Ann  Limnol  11(3),  p  239-253,  1975. 


THE  RESPONSE  EQUATION  METHOD:  A  NEW 

?alIystemsMULATI°N  °F  environmen- 

Cornell  Univ.,  It'haca,  N.  Y.  Dept.  of  Environmen- 

tal  fcngineenng. 

R.Willis. 

In:   Proceedings  of  the   1975  Winter  Simulation 

f*  ?Qer,Q7<e'  S^"1/ont0>  CaWornia,  December 
18-19,  975,  p  665-668.  (Published  by  Simulation 
Councils,  Inc.)  18ref. 

n"????1  *Surface  waters,  'Groundwater, 
Methodology,  'Equations,  'Simulation  analysis 
Optimization,  'Water  pollution  control,  Manage- 
ment, Decision  making,  Planning,  Numerical  anal- 
ysis Constraints,  Mathematical  models,  Systems 
analysis. 

Identifiers:        'Response       equation       method 
Minimization. 

Management  of  complex  environmental  systems 
described  by  linear  or  nonlinear  partial  differential 


?nriptr^  'Vertical  migration,  'Zooplankton, 
Seasonal,  'Canals,  'Autumn 
Identifiers:  Alona-af finis,  Bosmina-Iongirostris 
Brachionus-angularis,  Brachionus-calyciflorus,' 
Chydorus-sphaericus,  Cyclopidae,  Filinia-lon- 
giseta  Keratella-cochlearis,  Keratella-quadrate, 
Nauplu,  Polyarthra-vulgaris. 

L"  ,NOV"  <Se  V,ertical  migrations  of  9  planktonic 
metazoa  (Brachionus  calyciflorus,  B.  angularis 

W  /a  V^8aris',  FiIinia  Ion8iseta>  Bosmina 
tonguiostns.  Keratella  quadrate,  K.  cochlearis 
Chydorus  sphaencus,  Alona  affinis)  were  ob- 
served in  a  canal  of  2.60  m  maximal  depth.  Sam- 

ov^rSTh  Ptrf0rmed  ever^  3  h  at  3  distinct  levels 
over  24  h.  Three  successive  ascendant  movements 
occurring  before  and  after  dawn  and  close  to 
twilight  were  shown  by  B.  calyciflorus,  B.  angu- 
laris, P.  vulgaris,  F.  longiseta  and  B.  longirostris  A 
reversed  migration  was  observed  for  2  spp  •  after 
sunset  for  K.  quadrate,  whose  maximal  density  oc- 
^ d  neaf  to  the  bottom  at  23.00  h  and  close  to 
n?™  i  ,t  °aUpm  °f  cVcl°PWae.  From  23.00- 
02.00  h,  the  vertical  distribution  of  the  different 
species  was  almost  uniform-Copyright  1976 
Biological  Abstracts,  Inc  ' 

W77-05986 


GRAZING  AND  DEBRIS  BURNING  ON 
wD^-JUNIPER  SITES--SOMF 'CHEMICAL 
WATER  QUALITY  IMPLICATIONS 

Oregon  State  Univ.,  Corvallis.  '  Rangeland 
Resource  Program.  ^-"geiana 

J.  C.  Buckhouse,  and  G.  F.  Gilford 
{^^  of  Range  Management,  Vol.  29   No  4   n 
299-300,  July  1976.  2  fig.  OWRT  A-022-UTAH(5)P' 

Descriptors:  'Water  quality,  'Range  management 
•Vegetation  effects,  'Grazing,  'Burning    'Utah' 

P-LTumTun^'  *JUmPer  -J  Ph°Sph— ' 
Identifiers:  'Debris  burning. 

Significant  increases  in  potassium  and  phosphorus 
were  detected  ,n  overland  flow  from  infiltromete? 
plots  m  southeastern  Utah  after  debris  burning 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B— Sources  Of  Pollution 


Data  collected  during  a  water  quality  study  in  1973 
and  1974  on  the  location  which  had  been  chained 
to  remove  pinyon-juniper  vegetation  six  years 
earlier  indicated  no  treatment  differences  due  to 
grazing  (cattle  stocking  rate  of  2  ha/AUM).  Sites 
had  since  been  seeded  to  crested  wheatgrass.  An 
undisturbed  natural  woodland  bordering  areas 
subjected  to  debris  burning  served  as  a  control 
area.  Runoff  waters  from  simulated  rainfall  con- 
tained 0.2  ppm  more  phosphorus  after  burning  in 
the  debris-in-place  treatment,  a  400%  increase  in 
these  levels.  Release  of  nutrients  from  the  pinyon- 
juniper  debris  piles  apparently  caused  the  increase 
of  that  element  at  the  soil  surface.  A  four-fold  in- 
crease in  potassium  also  occurred  after  the  secon- 
dary treatment  of  burning.  The  K  increase  on  the 
debris-in-place  site  continued  throughout  the  1974 
field  season.  There  were  no  significant  treatment 
changes  detected  for  sodium,  calcium  or  nitrate- 
nitrogen.  (Jahns-Arizona). 
W77-05991 


Turbulent  diffusivities  and  surface  exchange  coef- 
ficients for  one-dimensional  lacustrine  transport 
are  not  only  functions  of  the  site,  but  they  are  also 
functions  of  whether  the  governing  equation  is 
areally  averaged  or  not.  Given  the  same  initial  con- 
ditions, nonaveraged  equations  require  much 
higher  values  than  areally  averaged  versions  in 
order  to  predict  the  same  temperatures  or  concen- 
trations. To  account  for  the  effects  of  area  averag- 
ing, research  was  performed  to  determine  a  quan- 
titative relationship  between  the  diffusivities  and 
surface  exchange  coefficients  in  the  two  systems. 
It  was  found  that  the  ratio  of  these  values  between 
the  two  systems  is  approximately  equal  to  the  ratio 
of  average  area  of  the  heated  surface  water  to  the 
surface  area.  An  exact  solution  for  clinolimnion 
diffusivities  also  indicates  the  area  independence. 
This  empirical  analysis  was  verified  by  comparing 
1968  Cayuga  Lake  temperature  predictions  from 
the  two  different  governing  forms.  (Singh-ISWS) 
W77-05997 


COUPLED  OPTIMIZATION-SIMULATION 

WATER  QUALITY  MODEL, 

Utah  Water  Research  Lab.,  Logan. 
A.  B.  Bishop,  and  W.  J.  Grenney. 
Journal  of  the  Environmental  Engineering, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol.  102,  No.  EE5,  p  1071-1086,  October 
1976.  2  fig,  12  tab,  16  ref.  OWRT  B-097-UTAH(3). 
14-34-0001-6127. 

Descriptors:  *Water  quality  control,  'Pollution 
abatement,  'Simulation  analysis,  'Optimization, 
'Mathematical  models,  Streams,  Costs,  Sewage 
treatment,  Standards,  Waste  water  treatment, 
Planning,  Constraints,  Equations,  Systems  analy- 
sis. 

Identifiers:  'Integer  programming,  Cost  minimiza- 
tion. 

One  of  several  considerations  in  river  basin  water 
quality  management  is  determining  treatment 
facilities  needed  to  maintain  stream  quality  stan- 
dards. To  deal  with  this  problem,  a  stream  water 
quality  simulation  model  is  coupled  with  a  treat- 
ment cost  minimization  model.  The  optimization 
model  is  structured  as  an  integer  programming 
problem  in  which  the  integer  decision  variables  are 
wastewater  treatment  levels  to  be  determined  for 
each  discharger.  The  stream  water  quality  simula- 
tion model,  which  relates  pollution  loading  to 
stream  quality  response,  generates  the  coefficients 
for  the  constraint  equations  in  the  optimization 
model.  The  model  is  applied  to  an  example 
problem  consisting  of  four  pollution  discharge 
points,  at  which  seven  possible  treatment  levels 
are  available  to  remove  four  pollutant  con- 
stituents. Water  quality  standards  are  imposed  at 
five  control  points  along  the  stream.  Results  of  the 
optimal  solution  indicate  the  treatment  level  to  be 
applied  at  each  discharge  point,  the  minimum  total 
cost,  and  the  stream  quality  conditions.  (Bell-Cor- 
nell) 
W77-05992 


VERTICAL  DIFFUSIVITIES  IN  AREALLY 
AVERAGED  MODELS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  En- 
gineering. 

K.  W.  Bedford,  and  C.  Babajimopoulos. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, American  Society  of  Civil  Engineers,  Vol. 
103,  No.  EE1,  Proceedings  Paper  12753,  p  113- 
125,  February  1977.  3  fig,  28  ref,  2  append.  OWRT 
B-063-OHIO(1). 

Descriptors:  'Diffusion,  'Lakes,  'Environmental 
engineering,  'Stratification,  'Water  quality,  Tur- 
bulence, Thermocline,  Mixing,  Heat  transfer, 
Hydraulics. 

Identifiers:  'Clinolimnion,  'Turbulent  diffusion, 
Lacustrine  deposits,  Oxygen  transport 
mechanisms. 


WATER  QUALITY  AS  RELATED  TO  LINEARS, 
ROCK  CHEMISTRY,  AND  RAIN  WATER 
CHEMISTRY  IN  A  RURAL  CARBONATE  TER- 
RAIN, 

Arkansas  Univ.,  FayetteviUe.  Dept.  of  Geology. 

G.  H.  Wagner,  K.  F.  Steele,  H.  C.  MacDonald,  and 

T.  L.  Coughlin. 

Journal  of  Environmental  Quality,  Vol.  5,  No.  4,  p 

444-451,  1976.  4  fig,  6  tab,  12  ref.  OWRT  A-025- 

ARK(6). 

Descriptors:  'Arkansas,  'Water  pollution, 
'Chemical  analysis,  'Pollutants,  'Water  quality, 
'Water  chemistry,  Analytical  techniques.  Water 
pollution  sources,  Environment,  Water,  Trace  ele- 
ments, Wells,  Groundwater,  Spring  waters,  Rock 
properties,  Calcium,  Magnesium,  Coliforms. 
Identifiers:  'Rock  chemistry,  'Carbonate  terrain, 
'Chemical  composition,  Trace  metals,  Trace 
metal  pollution,  Plumbing  contamination,  Surface 
contamination. 

Water  from  wells,  springs,  and  streams  from  a  259 
sq  km  area  in  rural,  carbonate  terrain  of  northwest 
Arkansas  was  analyzed  for  Na,  K,  Ca,  Mg,  N03, 
P04,  and  trace  metals,  Fe,  Co,  Cr,  Ni,  Cu,  Zn,  Cd, 
PB,  Mn,  Li,  and  Sr.  Bacterial  counts  for  total 
coliform,  fecal  coliform,  and  fecal  streptococci 
were  also  made.  The  same  area  was  mapped  for 
linears  by  means  of  aerial  photographs  and  field 
observations.  Average  rain  water  chemistry  was 
determined  for  the  year  1974,  when  the  various 
water  sources  were  sampled.  The  average  chemi- 
cal compositon  of  the  St.  Joe  Limestone  Member 
of  the  principal  aquifer  was  determined  from  22 
samples  collected  in  northwest  Arkansas.  Water 
sources  on  linears  had  higher  nitrate  and  were 
more  bacteriologically  contaminated  than  those 
off  linears.  Trace  metals  pollution  was  negligible  in 
all  waters  except  for  copper  and  zinc,  which  were 
high  due  to  contamination  from  household  plumb- 
ing. Rain  water  is  the  main  source  of  trace  metals 
for  wells,  springs,  and  streams;  and  limestone  is 
the  main  source  of  Ca  and  Mg.  Rain  water  is  a 
prime  source  of  Na  and  K;  however,  clay,  shale, 
animal  waste,  and  agricultural  fertilizer  probably 
also  contribute  Na  and  K.  (Henley-ISWS) 
W77-05998 


tion,    Pollutants,    Nitrates,    Bacteria,    Rec 
Groundwater  recharge,  Water  wells. 
Identifiers:  'Santa  Cruz  Rive 

'Tucson(Ariz),  Tracing  techn 

Trichlorofluoromethane,  Freon. 

The  treated  sewage  effluent  from  the  City 
■00  treatment  plant  has  historically  been  u 
irrigation  and/or  dicharged  to  the  normal 
Santa  Cruz  River.  Numerous  sampling  pr< 
have  been  undertaken  to  quantify  the  ch 
quality,  temperature,  and  micro-biological  a 
of  the  groundwater  in  the  area  near  the 
Cruz.  Groundwater  regions  with  high  chlori 
nitrite  concentrations  tend  to  be  associate 
areas    imgated    with    sewage    effluent.    ~ 
degradation  due   to  channel  recharge  is 
evident  because  the  effluent  recharge  is  ret 
by  fine  materials  plugging  the  channel  dt 
Recharging  water  tends  to  mound  near  the  < 
between  the  Recent  and  Fort  Lowell  form 
spreading  laterally  more  rapidly  than  down* 
new  tracer,  trichlorofluoromethane  (trade 
Freon  11,  C13CF),  with  applications  simila 
vironmental  tritium,  is  being  evaluated.  CU 
ters  the  hydrologic  cycle  when  it  is  partit 
between  the  gas  and  liquid  phases  during  rs 
formation.  C13CF  in  water  samples  is  seJ 
and  quantitatively  measured  by  a  gas  chrfl 
graph     with    pulsed    electron-capture    ddl 
Preliminary  C13CF  analyses  of  groundwatJ 
the  Santa  Cruz  do  not  correlate  with  nitrate! 
because     mixing     and     increasing     atmoi 
C13CF  concentrations  were  not  account! 
However,  the  presence  of  C13CF  in  the  m 
water  indicates  recent  recharge.  (Sims-ISWB 
W77-05999 


TRACING  SEWAGE  EFFLUENT  RECHARGE- 
TUCSON,  ARIZONA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources;   and   Arizona   Univ.,  Tucson. 

Coll.  of  Earth  Sciences. 

T.  R.  Schultz,  J.  H.  Randall,  L.  G.  Wilson,  and  S. 

N.  Davis. 

Ground    Water,    Vol.     14,    No.    6,    p    463-471, 

November-December  1976.  6  fig,  2  tab,  24  ref. 

OWRT  A-056-ARIZ(3). 

Descriptors:  'Path  of  pollutants,  'Sewage  ef- 
fluents, 'Tracers,  'Irrigation,  'Groundwater, 
•Arizona,  Model  studies,  Mathematical  models, 
Monitoring,   Sampling,  Chemicals,  Water  pollu- 


NONPOINT     SOURCE     POLLUTION     | 
AGRICULTURAL  RUNOFF, 

New  York  State  Coll.  of  Agriculture  ar  I 

Sciences,  Ithaca.  Dept.  of  Agricultural  Er< 

ing. 

D.  A.  Haith,  and  J.  V.  Dougherty. 

Journal  of  the  Environmental  Engineerini 

sion,  American  Society  of  Civil  Engineet  1 

102,  No.  EE5,  Proceedings  Paper  12481,  It 

1069,  October  1976.  1  fig,  7  tab,  39  ref,  2  ;  * 

OWRT  B-fl30-NY(3). 

Descriptors:  'Water  pollution  sources,  Vi 
quality,  'Agricultural  runoff,  'New  A 
Nitrogen,  Phosphorus,  Water  pollution,  h 
studies,  Watersheds(Basins),  Nutrients,  Sta 
noff,  Surface  waters,  Estimating,  Fored 
Agriculture,  Agricultural  watersheds,  Fl 
wastes. 

Identifiers:  'Nonpoint  source  polluticPi 
wastes). 

An  operational  procedure  was  developed  'ifi 
suitable  for  estimating  nonpoint  source  wifl 
I u tion  due  to  runoff  from  agricultural  lamJi 
sensitive  to  regional  variations  in  weathesi 
and  crop  management.  Runoff  was  esni 
using  the  Soil  Conservation  Service's  semiH 
cal  runoff  equation.  Although  not  prese  y 
plicable  to  snowmelt  runoff,  the  procedu.a 
be  extended  to  winter  runoff  by  use  of  i* 
estimating  methods.  Nitrogen  and  phospl-" 
agricultural  runoff  were  estimated  for  I 
watershed  area  totaling  578  sq  km  in  Broie 
Tioga  Counties,  New  York,  for  the  years  1  1 
1972.  Comparison  was  made  with  two  of" 
mates  which  were  obtained  using  areal  loaig 
tors  (losses  of  nutrients  per  unit  area).  /»• 
the  three  different  estimates  were  of  con«* 
orders  of  magnitude,  the  loading  factor  cm 
were  not  sensitive  to  the  soils,  weather, "< 
distributions  of  the  study  region  and  may<« 
mate  losses  of  nitrogen  in  agricultural  J« 
(Humphreys-ISWS) 
W77-06003 
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BORATORY  STUDY  OF  UNSTEADY  ENER- 

TRANSFER    IN    SURFACE    LAYERS    OF 

IATIFIED  WATER,  tKS    °* 

due  Univ.,  Lafayette,  Ind.  School  of  Mechani- 
Engineenng;  and  Purdue  Univ.,  Lafayette 
Heat  Transfer  Lab. 

primary  bibliographic  entry  see  Field  2H 

7-06006 


ERTEBRATES    AND    ORGANIC    MATTER 
?PT  ALONG    DURING    SPATES     AT    THF 
ET    AND    OUTLET    OF    THE  '  KARSTIC 
I-EM  OF  B AGET,  (IN  FRENCH) 
touse  Univ.  (France).  Lab.  of  Hydrobioloev 
«camps,  and  H.  Laville.  ' 

Limnol  1 1(3),  p  287-296,  1975. 

riptors:     'Invertebrates,     "Organic    matter, 
St.  Decomposing  organic   matter,   Environ- 
,  Subsurface  flow, 
ifiers:  *France(Baget),  Spates. 

than  90%  of  the  invertebrates  swept  along  at 
let  of  the  system  remain  trapped  inside  the 
rranean  environment.  The  most  important 
appears  during  the  1st  days  of  the  spate-  it  is 
une  with  the  total  organic  matter  per  liter  of 
.  The  large  and  medium  particles  of  organic 
rform  the  most  abundant  fraction  at  the  inlet 
j system;  dISsolved  organic  matter  is  the  most 
lant  fraction  at  the  outlet.-Copyright  1976 
Jical  Abstracts,  Inc  ' 

)6O07 


WATER  QUALITY  MANAGEMENT  AND  PROTECT.ON-Field  5 

Sources  Of  Pollution— Group  5B 


Descriptors:       'Phosphorus,       'Soils        'Sands 

}h"  s/f.Path°fPoUutants.  Water  pollution 
Identifiers:  'Phosphorus  transport. 

Hnn!hSibIe  eQuUibrium  adsorption-desorption  rela- 
tionships were  inadequate  for  describing  the"rans- 
port  of  orthophosphate  through  water-saturated 
and  water-unsaturated  cores  from  surface  A  subl 
and  subsurface  A  sub  2  horizons  of  Oldsmar  fine 
sand.  Using  a  kinetic  model  with  nontoear Severs' 
be  adsorption-desorption  improved  descriSs 
of    phosphorus    transport    through    these    soils 

de^beTbest^"6"1  c~«tions  wet 
described  best  by  using  an  irreversible  sink  for 
chemical  immobilization  or  precipitation  with  a 
nonlinear  reversible  kinetic  adsorption-desomtion 
equation.  (Sims-ISWS)  aesorpuon 

W77-06015 


Descriptors:  'Reservoirs,  'Thermal  capacity 
of  "f &'  te,ch?itl"es-  *Heat  budget,  Mississ^ 
p.    Flood  control,  Temperature,  Viscosity,  Sedi- 

Voh^',^6^'  Specific  heat-  Densky. 
Volume,  Solar  radiation,  Conduction,  Convection 
Advection,  Evaporation,  Heat  balance,  Ther- 
modynamics, On-site  investigations,  Data  collec- 

S^h"!  °f  3  .b°dy  °f  Water  affects  the  chemi" 
w»t^  ,h  ?8,Ca  processes  occurring  within  the 
water,  the  viscosity  of  the  water,  and  the  related 
sedimentation  rate.  The  excess  heat  content  is  de- 

vohf™  th  n6  W3ter  temPe«ture  and  water 
volume.  The  fluctuations  in  water  volume  in  a 

h,?l  C,TJf  TfsV°iT  make  calculations  of  a  heat 
S  ff,cu *•  The  a»thor  Presents  the  mathe- 
matical formulations  used  to  make  such  a  deter- 
mination Four  graphs  showing  the  actual  behavior 
ot  specific  reservoirs  in  Mississippi  are  included 
W77-W0°8^77"06084)  (CaPehart"Fl°rida! 


5  w?tLOF£oal  surface  MINING  ON 

VAWGAET^SINQSUTARLETAYMS°F      M°U™ 

ssee  Univ.,  Knoxville.  Dept.  of  Civil  En- 
linear,  and  B.  A.  Tschantz 
J  of  the  Water  Pollution  Control  Federation, 
,  No.  11,  p  2549-2569,  November  1976  19 
l*b'r,L7  ref-  OWRT  A-041-TENN(2)  NSF 
37,ERDAE-(40-l)-4946.  ' 

ptors:    'Water  pollution   sources,    'Water 
'Tennessee,  'StriD  mince 

heds(Basins),  Surface  waters,  WaterT^ 
uryeys,  On-site  investigations,  Strip  mine 
■  Coal  mines,  Runoff,  Streams,  Suspended 

^hn??vnTatlK";Hydr08en  ion  concentra- 
tadinity,  Turbidity,  Chlorides,  Sulfates, 
ers.    Cumberland  Mountains(Tenn)   'New 
asm(Tenn). 


ASBESTOS  IN  POTABLE  WATER 

Illinois   Univ.   at  the   Medical   Center,   Chicago 
School  of  Public  Health  g 

W7^06oiT  bibU°8raphic  entry  see  Fie'd  5A. 


SATURATION  VALUES  OF  DISSOLVED  GASES 
ASSOCIATED  WITH  THE  OCCURRENCE  OF 

efAfSluent'E  WSEASE  IN  fish  ™*™*™ 

Duke  Power  Co.,  Charlotte,  N  C 
Wt"?™!5'  bibU°eraphic  entrV  see  Held  5C. 


™ROirrHroJr7ii°N»F™'nLIZERMOVEMENT 
FALL  RESULTING    FROM    RAIN- 

Florida    Univ.,   Gainesville.    Inst,   of   Food   and 
Agricultural  Sciences 

aZ'^J-  J-  F\Barthouc,  and  D.  W.  Buchanan. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-247  487 

Ju]veI9?5e|gA0^inrPTr^°Py'  A01  in  •"^rofiche! 
July  1975.  39  p,  15  fig,  4  tab,  24  ref. 

Descriptors:  'Nutrients,  'Rainfall,  'Fertilizers 
Leaching,  Irrigation  effects,  Agriculture,  'Path  of 
pollutants,  Water  pollution  sources,  'Soil  water 
movement.  w<uer 


LAKE     WATER     QUALITY 


L  ,K    xrhedSAranging  from  1-7  to  11  sq 
iun   he  New  R.ver  Basin  of  the  Cumber 

T^Z  °f  Northem  Tennessee  were 
ed  weekly  and  simultaneously  for  water 
between  January  and  December  1975 
atersheds  were  undisturbed  by  mining  ac- 
d  served  to  establish  bench  mark  data  The 
ree  watersheds  represented  varying  stages 
«unmg  acuvity,  ranging  from  initiation  of 
mining  in  one  watershed  to  essentially 

ininrPP^-8-,three  years  ago  and  current 
■nmg  activity  in  another.  Distinct  dif- 
were  observed  for  the  variables  pH,  al- 
,&  "T  ma8nesiur".  iron  man- 
ikin '  andususPended  sohds  among 
'urbed  watersheds.  The  undisturbed 
ifn™  f  const,tuent  concentrations  were 

samnl/m  StrCam  l°  Stream  and  from 
sample.  (Humphreys  -  ISWS) 


JE»,T.^L    AND    SIMULATED    TRANS- 
F  PHOSPHORUS   THROUGH  SANDY 

^"H^Tr16-  Dept-  0f  SoU  Scie"«. 
aidLGMASSel;iKanChanaSUt-JM- 
sources  Research,  Vol.  13,  No   1    n  189 


BAY     SPRINGS 
STUDY, 

Army  Engineer  Waterways  Experiment  Station 

Bicksburg,  Miss. 

S.  C.  Wilhelms. 

In:  Proceedings  of  Mississippi  Water  Resources 

Conference  1976,  p  45-72.  1 1  fig,  9  plates. 

Descriptors:  'Inland  waterways,  'Water  quality 
Simulation  analysis,  'Lakes,  Rivers,  Navigable 
waters,  Transportation,  Barges,  Economics,  Dis- 
solved oxygen,  Construction,  Artificial  lakes, 
Mathematical  models,  Temperature,  Model  stu- 
dies, Isotherms. 

Identifiers:     'Hydrodynamic     models,     Thermal 
energy. 

The  Tennessee-Tombigbee  Waterway  is  planned 
to  allow  barge  traffic  to  reach  the  Tennessee  River 
directly  from  Mobile,  Alabama  rather  than  requir- 
ing use  of  the  more  costly  route  through  the  Mis- 
sissippi and  Ohio  Rivers.  In  order  to  determine  the 
expected  water  quality  in  the  Bay  Springs  Lake 
section     of     the     waterway,     procedures     were 
developed  to  predict  temperature  and  dissolved 
oxygen  content  of  the  waters  within  and  released 
from  the  lake.  The  investigation  utilized  two  physi- 
cal models  in  conjunction  with  a  mathematical 
model  for  purposes  of  simulating  the  temperature 
and  dissolved  oxygen  patterns.  These  models  are 
discussed  in  detail.  A  number  of  maps,  drawings 
and   photographs  relevant  to   the   study  are  in- 
cluded   Numerous  tables  showing  the  results  of 
the  study  are  also  presented.  (See  also  W77-06084) 
(Capehart-Flonda) 
W77-06087 


REESAETRVCOIRSTENT    °F    N°RTH    M^ISSIPPI 

Agricultural    Research    Service,    Oxford,    Miss 

Sedimentation  Lab. 

F.  R.  Schiebe,  J.  C.  Ritchie,  J.  R.  McHenry,  and  Y. 

J.  McGaha. 

In:  Proceedings  of  Mississippi  Water  Resources 

Conference  1976,  p  93-102. 4  fig,  5  ref. 


^iS,St?dyJ,ad  a  number  of  components  in  addi- 
orcha?d      d?termina',i°n.°f  nutrient  loss  from  the 
orchard.     Those     additional     components     are 
discussed  first  since  they  provide  background  in- 
™°,"  needed  to  better  interpret  the  results  on 
nutrient  loss.  These  parts  include,  first,  a  charac- 
terization of  the  soil  in  the  orchard.  Second   since 
soil  moisture  measurement  was  an  important  com- 
ponent, a  brief  discussion  of  the  method  used  for 
determining  soil  moisture  is  included.  The  third 
part  is  a  very  major  section  involving  evaluation  of 
the  water  balance  components  occurring  in  the 
grove  during  the   time  nutrient  loss  was   be  ng 
determined.  Because  of  their  importance,  figures 
for  evapotranspiration  are  given  by  short  periods 
for  all  of   1973.   The  fourth  component  covers 
nutrient  loss  from  the  peach  orchard.  This  studv 
involved  over  a  thousand  determinations  of  ele- 

sdS  T„the  *,**'  °UtflOW  during  the  year-long 
study.  Thus  it  was  possible  to  characterize  uf 
detail  not  only  the  major  elements  being  leached 
from  the  orchard,  but  also  minor  elements.  In  ad 
dition,  following  the  application  of  fertilizer 
nutrients  in  the  soil  were  monitored  with  respect  to 
tune  after  fertilizer  application.  Thus,  considera- 
ble additional  sampling  was  involved  in  charac- 
JfiS.**  nutriTs  at  three  different  depths  ver- 
W7?!o6096  °n'  (Sk°8erb°e-Colo  St) 

WA^ER^    °F    GAS    SUPERSATURATION    IN 

CorvaDis  Environmental  Research  Lab    Oree 
R.  A.  Garton,  H.  A.  Salman,  and  F.  C  Heller 
Presented  at  Western  Division  Meeting,  American 

nV-tTp    S,°Clety'  IUly   13'   1973'  US'    Envkon 
mental  Protection  Agency,  15  p.,  8  fig.,  16  ref. 

Descriptors:  'Supersaturation,  'Atmospheric  gas 
Nitrogen,  Dams,  'Dam  design,  Spillways,  Bonl 
neville  Dam,  Grand  Coulee  Dam,  Electric  power 
Overflow,  Reservoirs,  Turbulence,  Thermal 
power,  Water  pollution  sources 
Identifiers:  Little  Goose  Dam,  Ruedi  Dam  Mor- 
row Point  Dam,  YeUowtail  Dam,  'Persistence  of 
supersaturation,  Physical  requirements 
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Gas  supersaturation  can  occur  in  a  number  of 
ways  Sources  of  supersaturation  are  recognized, 
not  because  they  are  all  the  same,  but  because 
they  satisfy  the  basic  physical  requirements.  Deep 
plunge  basins  are  typical  of  the  Upper  Columbia 
River  and  Snake  River  and  contribute  to  the  super- 
saturation  problems.  The  extent  of  supersaturation 
varies  with  structure,  mode  of  operation,  and  tur- 
bulence downstream  from  the  outfall.  (Katz) 
W77-06100 

5C.  Effects  Of  Pollution 


THE  EFFECTS  OF  HEATED  WATER 
DISCHARGE  ON  ZOOPLANKTON  IN  A  4,500 
ACRE  MISSOURI  RESERVOIR, 

Missouri   Univ.-Columbia.    School   of   Forestry, 
Fisheries  and  Wildlife. 
R.G.King. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  938, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
M.S.  Thesis,  May  1974.  78  p,  11  fig,  3  tab,  91  ref. 
OWRT  B-039-MO(4),  14-31-0001-3296. 

Descriptors:     "Thermal     pollution,     Reservoirs, 

"Zooplankton,   Phytoplankton,   "Standing  crops, 

Heated  water.  Water  pollution  effects,  "Missouri, 

♦Chlorophyll,    Copepoda,   Crustaceans,    Electric 

powerplants. 

Identifiers:  "Thomas  Hill  Reservoir(Mo). 

Standing  crops,  species  composition  and  species 
diversity  of  zooplankton  were  compared  between 
two  arms  of  a  reservoir;  the  Hotwater  Arm  was 
thermally  loaded  while  the  Control  Arm  was  under 
ambient  temperature.  Chlorophyll  a  in  the  two 
Arms  was  compared.  Larval  copepods  and 
cladocerans  were  more  abundant  in  the  Hotwater 
Arm  and  rotifers  were  more  abundant  in  the  Con- 
trol Arm.  Species  composition,  and  species  diver- 
sity were  similar  in  the  two  Arms.  Population  pul- 
ses were  generally  synchronous  between  Arms. 
There  were  little  differences  in  chlorophyll  a 
between  Arms  with  the  exception  of  a  greater  con- 
tent in  the  Control  Arm  during  summer.  The 
heated  water  did  not  drastically  reduce  the 
abundance  of  zooplankton.  (Witt-Missouri) 
W77-05604 


THE  EFFECT  OF  A  THERMAL  EFFLUENT  ON 
THE  BENTHOS  OF  THOMAS  HILL  RESER- 
VOIR, MISSOURI, 

Missouri    Univ.-Columbia.    School   of   Forestry, 
Fisheries  and  Wildlife. 
C.  W.  Esterly. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-264  835, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
M.S.  Thesis,  May  1975.  63  p,  15  fig,  9  tab,  30  ref. 
OWRT  B-039-MO(5),  14-31-0001-3296. 

Descriptors:     "Thermal     pollution,     Reservoirs, 
"Benthos,    "Biomass,    Mayflies,    Growth    rates, 
"Missouri,  Heated  water,  Water  pollution  effects, 
Electric  powerplants. 
Identifiers:  "Thomas  Hill  Reservoir(Mo). 

Numerical  abundance,  biomass,  and  species  diver- 
sity of  benthos  were  compared  between  two  arms 
of  a  reservoir;  the  Hotwater  Arm  was  thermally 
loaded  while  the  Control  Arm  was  under  ambient 
temperature.  Maximum  surface  temperature  was 
37  C  while  bottom  muds  varied  between  8-29  C. 
Current  drifted  benthos  and  deposited  them  at  the 
mouth  of  the  Hotwater  Arm,  beneath  the  influence 
of  the  heated  water.  Numerical  abundance  and 
biomass  of  benthos  were  greater  in  the  Control 
Arm  than  in  the  Hotwater  Arm.  During  winter  in 
the  Hotwater  Arm,  numerical  abundance  and 
biomass  were  low  because  of  predation  by  fishes. 
There  was  no  difference  in  species  diversity 
between  the  two  Arms.  There  was  no  difference  in 
the  length-weight  relationships  of  mayflies 
between  the  two  Arms.  Heated  water  had  no  ap- 


parent deleterious  effects  on  the  benthos.  (Witt- 
Missouri) 
W77-05605 


STUDIES  ON  THE  ALGAL  POPULATIONS  OF 
THE  SAALE  RIVER  NEAR  JENA:  II.  COM- 
PARISON OF  THE  SEASONAL  POPULATION 
DYNAMICS  ABOVE  AND  BELOW  THE  CITY, 
(IN  GERMAN), 

Jena  Univ.  (East  Germany).  Biology  Section. 
W.  Braune. 
Linnologica  9(3),  p  443-480,  1975. 

Descriptors:  "Algae,  "Bacteria,  "Chlorophyll, 
Cyanophyta,  Chlorophyta,  Chrysophyta, 

Euglenophyta,  Cities,  Fungi,  Pyrrophyta, 
Seasonal,  Rhodophyta,  "Periphyton,  Water  sam- 
pling, Rivers. 

Identifiers:  Bryophyta,  Flagellate,  Rhodophyta, 
"Saale  River(East  Germany). 

Periphyton  and  water  samples  were  collected  at 
monthly  intervals  from  Sept.  1963-Sept.  1968.  Of 
the  265  spp.,  varieties  and  forms  found,  9  were 
bacteria,  42  Cyanophta,  130  Chrysophyta,  15 
Euglenophyta,  1  Pyrrhophyta,  1  Rhodophyta  and  1 
Bryophyta,  2  Fungi,  2  unidentified  colored  flagel- 
lates and  3  unidentified  colorless  flagellates.  Only 
quantitative  distinctions  could  be  made  concerning 
the  algae  above  and  below  the  city  (East  Ger- 
many). A  significant  deficit  of  chlorophyll-con- 
taining algae  was  discovered  below  the  city.  The 
saprobity  indices  for  this  section  were  usually 
higher  for  the  upstream  section.  The  deterioration 
of  water  quality  below  the  city  is  expressed  in  a 
modified  microphyte  population  structure.  (See 
also  W76-12166)-Copyright  1976,  Biological  Ab- 
stracts, Inc. 
W77-05606 


TOXICOLOGICAL  CHARACTERISTICS  AND 
SYMPTOM-COMPLEX  OF  ACUTE  PHENOL 
INTOXICATION  OF  CERTAIN  FRESHWATER 
CRUSTACEANS  AND  MOLLUSKS,  (IN  RUS- 
SIAN), 

Gosudarstvennyi     Nauchno-Issledovatelskii     In- 
stitut  Ozernogo  i  Rechnogo  Rybnogo  Khozyaist- 
va,  Leningrad  (USSR). 
V.  A.  Alekseev,  and  B.  N.  Antipin. 
Gidrobiol  Zh  12(2),  p  37-44,  1976. 

Descriptors:  "Phenols,  "Toxicity,  "Crustaceans, 
"Mollusks,  Daphnia,  Invertebrates,  Water  pollu- 
tion effects. 

Identifiers:  Acanthodiaptomus-denticornis, 

Anodonta-complanata,  Asellus-aquaticus , 

Bithynia-tentaculata,  Bythotrephes-longirnanus, 
Cyclops-vicinus,  Cypris-pubera,  Daphnia-lon- 
gispina,  Daphnia-pulex,  Dreissena-polymorpha, 
Eudiaptomus-gracilis,  Lymnaea-stagnalis,  Lyn- 
ceus-brachyurus,  Physa-fontinalis,  Planorbis- 
planorbis,  Planorbis- vortex,  Polyphemus-pedicu- 
lus,  Radix-ovata,  Sphaerium-corneum,  Viviparus- 
vivipams. 

Toxicological  characters,  LC100,  LC50  and  MTC 
(maximum  tolerant  concentration)  are  obtained  for 
20  spp.  (Asellus  aquaticus,  Polyhemus  pediculus, 
Daphnia  longispina,  D.  pulex,  Lynceus  brachyu- 
rus,  Bythotrephes  longimanus,  Acanthodiaptomus 
denticornis,  Cyclops  vicinus,  Eudiaptomus 
gracilis,  Cypris  pubera,  Physa  fontinalis,  Lymnaea 
stagnalis,  Radix  ovata,  Viviparus  viviparus, 
Bithynia  tentaculata,  Planorbis  vortex,  P.  planor- 
bis, Dreissena  polymorpha,  Anodonta  complanata 
and  Sphaerium  corneum)  of  fresh-water 
crustaceans  and  mollusks.  Resistance  of  the  stu- 
died animals  to  toxins  is  explained  as  dependent 
on  their  morpho-physiological  behavior  and  other 
peculiarities.  In  a  symptom-complex  of  intoxica- 
tion 5  main  phases  are  distinguished  in  the 
development  of  the  pathological  process  evoked 
by  phenol  intoxication,  similar  to  those  in  other  in- 
vertebrate species  and  typical  of  neuro-paralytic 
toxins. -Copyright  1976,  Biological  Abstracts,  Inc. 
W77-05607 


AQUATIC  ENVIRONMENT  AI.  QUALITY 
ICOLOGY, 

Fisheries      and      Marine      Service,       Wu 

(Manitoba).  Freshwater  Inst. 

B.D.  Hamilton. 

Journal    of    the    Fisheries    Research    Boa 

Canada,  Vol.  33,  p  267 1-2688,  1976.  36  ref. 

Descriptors:  *'Ioxins,  "Social  impact,  "To 
Ecology,  Aquatic  environment,  Education, 
say,  Chemical  wastes,  Research  and  develoj 
Monitoring,  Environmental  effects,  "Canadi 
Identifiers:  Bioaccumulation. 

Canadian  research  and  control  activities  re 
the  impact  of  toxic  chemicals  on  aquatic  e 
ments  were  reviewed.  Issues  concerning  the 
toxic  chemicals  were  discussed  and  suggest! 
eluding  economic,  ethical,  research  and  < 
oriented  aspects  of  toxicant  use  were 
mended.  (Katz) 
W77-05608 


ORGANOCHLORINE  RESDDUES  IN  NEW 
LAND  BIRDS  AND  MAMMALS, 

Department  of  Agriculture,  Wellington  (Ne 
land).  Wallaceville  Animal  Research  Center 
J.  W.  Lock,  and  S.  R.  B.  Solly. 
New  Zealand  Journal  of  Science,  Vol.  19,  p. 
1976.  3  tab.,  19  ref. 

Descriptors:        "Pesticides,        "DDT, 
"Chlorinated   hydrocarbon   pesticides,    *P 
pollutants,       "Bioassay,       Mammals, 
"Pesticide      residues,      Classification, 
physiology,  Food  chains. 
Identifiers:  Bioaccumulation, 

•HCB(Hexachlorobenzene),       Residue 
•Lindane,  "New  Zealand. 

Six  hundred  twenty  seven  samples  of  v.JB 
comprising  sixty-one  species  of  birds  and  tl 
species  of  mammals,  were  analysed  for  D 
DDT,  TDE,  hexachlorobenzene  (HCB),  afl 
dane.  Specimens  were  collected  between  lSJi 
1973  from  the  three  main  New  Zealand  i« 
and  from  the  Chatham,  Kermadec,  and  ■ 
groups  of  Islands,  Campbell  Island,  and  fU 
Island.  In  birds,  DDE  was  the  predoM 
residue.  Total  DDT  concentrations  in  mus^t 
sue  varied  according  to  habitat  and  feeding  hi 
and  residues  decreased  in  the  following  ord  li 
restial  carnivores,  terrestial  omnivores,  « 
water  carnivores,  estuarine  carnivores,  te«i 
insectivores,  marine  carnivores,  and  inlai  h 
bivores.  HCB  was  present  in  muscle  of  n 
hawks.  In  the  fat  of  terrestial  mammals,  tot  31 
concentrations  decrease  in  order:  wild  pigs  JK 
rabbits,  and  chamois,  deer  and  wild  goa  T 
livers  of  dolphins  and  seals  contain  high  le  Is 
DDT.  HCB  was  not  detected  in  any  mamir  a 
lindane  was  not  detected  in  either  birds  o  ia 
mals.  (Katz) 
W77-05609 

EFFECTS  OF  THE  SYNERGIST  PIPElN1 
BUTOXIDE  ON  METABOLISM  OF  PESTIB 
IN  GREEN  SUNEISH, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  t 

tomology. 

K.  A.  Reinbold,  and  R.  L.  Metcalf . 

Pesticide  Biochemistry  and  Physiology.  M« 

401-412,  1976. 4  fig,  4  tab,  1 1  ref. 

Descriptors:  "Pesticides,  "Sunfishes,  'Pj 
residues,  "Toxicity,         Aldrin,         C* 

Radioisotopes,  Tracers,  Biochemistry,  1" 
pollutants.  Metabolism,  Mode  of  action,  i« 
tory  tests.  Inhibitors,  Inhibition,  Bioassay,  W 
cal  compounds,  Enzymes. 
Identifiers:  Mechanism  of  action,  < 
mechanisms,  "Synergists,  "Piperonyl  bii» 
"Green  sunfish,  Lepomis         cyaa 

"Methoxychlor,  "Trifluralin,  Bioaccutnitt 
Autoradiography. 


effects  of  piperonyl  butoxide  on  metabolism 
tlabeled  methoxychlor,  aldrin,  and  trifluralin 
I  investigated  in  green  sunfish,  Lepomis 
lellus.  Piperonyl  butoxide  inhibited  epoxida- 
of  aldrin  to  dieldrin,  O-dealkylation  of 
loxychlor,  and  N-dealkylation  of  trifluralin, 
ung  in  higher  levels  of  total  radioactivity  iri 
als  exposed  to  the  combination  compared  to 
:  exposed  to  pesticide  alone.  Where  piperonyl 
ude  was  present  a  greater  proportion  of  the 
radioactivity  in  the  fish  extract  occurred  as 
it  compound  compared  to  metabolites  than  in 
:xposed  to  pesticide  alone.  After  16  days  of 
sure  piperonyl  butoxide  increased  the  propor- 
rf  parent  compound  eight  times  for  methox- 
ir,  17  times  for  aldrin,  and  15  times  for  triflu- 
(Katz) 
05610 
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UENCE  OF  SOCIAL  RANK  AND  SIZE  ON 
IMOSELECTION  BEHAVIOR  OF 

!GILL  (LEPOMIS  MACROCHIRUS), 

msin  Univ.-Madison.  Dept.  of  Zoology. 
Beitinger,  and  J.  J.  Magnuson. 
al   of    the    Fisheries    Research    Board    of 
la.  Vol  32,  Noll,  p  2133-2136,  1975.  1  fie    1 
I  ref. 

iptors:     'Temperature,      *Fish     behavior 
its,  Growth   stages,    'Water   temperature' 
atory  tests,  Aquaria,  *Sunfishes. 
hers:  Lepomis  macrochirus, 

noselection,  'Social  behavior,  Fish  size 
interactions,  Preferred  temperature. 

le  bluegill  (Lepomis  macrochinus)  were 
a  choice  between  an  environment  at  their 
red  temperature  (31.0C)  plus  a  social  domi- 
I  an  environment  either  cooler  (27.0C)  or 
r  (34.0C)  than  their  preferred  temperature 
th  a  large  bluegill.  During  a  3  day  control 

when  20  small  fish  were  isolated  in  in- 
al  experimental  aquaria,  each  spent  more 
>%  of  its  time  at  32.0C  rather  than  warmer  or 

temperatures.  After  an  adult  was  placed 
lie  preferred  temperature  side  of  each 
I  small  fish   spent   nearly   3   days   entire 

at  nonpreferred  temperatures  on  the  side 
t  the  larger  bluegill.  No  significant  correla- 
is  found  between  length  and  selected  fem- 
es of  35  individuals  bluegill  tested  in  a  tem- 
•mperature  gradient.  (Katz) 
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IBUTION  OF  FISH  SPECIES  IN  GREAT 
LAKE,  NORTHWEST  TERRITORIES 
REFERENCE  TO  ZOOPLANKTON 
IC  INVERTEBRATES,  AND  ENVIRON- 
IL  CONDITIONS, 

*     and      Marine      Service,      Winnipeg 
ba).  Freshwater  Inst, 
nary  bibliographic  entry  see  Field  5B. 
SI  2 


r-B.c?™OLYCHLORINATED  BIPHEN- 
»?m)Jj?„EUGLENA  GRACILIS:  CELL 
mON  GROWTH,  CARBON  FIXATION 
?vJ?YLL  LEVEL»  OXYGEN  CONSUMP- 
ESIS    PR°TEIN   AND   NUCLEIC   ACID 

aFMDS     RadiobioI°8y     Research     Inst., 

vald' l  E-  French,  and  M.  A.  Champ, 
of   Environmental    Contamination    and 
«y.  Vol  16,  No  1,  p  71-80,  1976.  8  fig,  18 

Ms:  'Growth  rates,  'Environmental  ef- 
Polychlonnated  biphenyls,  'Toxicity, 
Jollution  effects,  'Primary  productivity 
lLaCt,°.'J,V  *Bioassay-  *Euglena,  'Algae,' 
ton,  'Photosynthesis,  'Amino  acids, 
biology,  Chlorinated  hydrocarbon  pesti- 

£s»i&1*qua,ic  plants- Carbon 


Populations   of   Euglena   gracihs   in   exponential 
growth  were  exposed  to  2.5,  5.0,  7.5,  and  10  ppm 

hfbtHCK  '  SJ-  TfhC  IeVel  at  which  ^owth  was  in 
hibited  by  50%  after  48-hrs  (ID  50/48)  was  esti- 
mated^ be  4.4  ppm,  while  Aroclor  1232  resulted 
in  an  ID  50/48  of  55  ppm.  No  growth  inhibition  was 
?™TC ^.Wlt.  UP  l°  10°  Ppm  exP°s"re  of  Aroclor 

!™ ', i°u  "  eXP°Sed  to  4A  pPm  of  ArocI°r 
1221  for  48  hrs.  had  a  reduced  rate  of  carbon  fixa- 
tion and  reduced  levels  of  chlorophyll,  while  ox- 
ygen consumption  was  not  affected  at  that  level 
Uptake  of  leucine  in  treated  cultures  was  twice 
that  of  controls  and  uridine  uptake  was  signifi- 
cantly lower  while  uptake  of  thymidine  and  incor- 
poration of  the  three  was  unaffected.  These  results 
suggest  that  at  the  ID  50  level,  PCB's  reduce  cell 
population  growth  in  Euglena  by  inhibition  of 
(Ka[z)Sy"  and/°r    chlor°Phyu    Production. 

W77-05613 


Phytoplankton  has  been  shown  to  be  an  effective 
accumulator  of  mercury  and  an  important  con- 
tributor of  mercury  to  organisms  at  higher  trophic 
levels  Dividing,  non-dividing  and  heat  treated 
bynedra  were  exposed  to  labeled  mercury  in  solu- 
tion to  determine  the  mode  of  uptake.  Cells  that 
were  actively  dividing  contained  more  mercury 
than  either  of  the  other  samples,  after  rinsing 
removed  the  loosely  held  mercury.  The  addition  of 
Mg+  +  to  a  standard  buffer  solution  caused  mer- 
cury uptake  which  increased  linearly  with  time 
Mercury  uptake  was  sluggish  and  eventually 
stopped  in  buffer  without  added  Mg+  +  .  The  op- 
tional concentration  for  mercury  uptake  was  about 
O.lmM  of  Mg++  Cyanide  and  azide,  both  inhibi- 
tors of  respiratory  enzymes,  decreased  mercury 
uptake  This  suggest  that  mercury  is  taken  up 
through  a  pathway  linked  to  energy  metabolism  It 
was  also  found  that  uptake  was  much  higher  under 
illumination  than  in  the  dark.  (Katz) 
W77-05615 


ACUTE  TOXICITY  OF  CADMIUM  AND  ZINC 
»°,JlEVEN  "^VERTEBRATE  SPECIES  FROM 
WESTERN  PORT,  VICTORIA, 

Victoria   Ministry  for  Conservation,   Melbourne 

(Australia).  Fisheries  and  Wildlife  Div. 

M.  Ahsanullah. 

Australian    Journal   of   Marine    and    Freshwater 

Research,  Vol  27,  No  2,  p  107-196,  1976,  5  tab    16 

ref. 

Descriptors:  'Heavy  metals,  'Cadmium,  'Zinc 
Invertebrates,  'Toxicity,  'Bioassay,  'Worms' 
Annelids,  'Mollusks,  'Insects,  'Fish 
'Phytoplankton,  'Zooplankton,  Lethal  limit' 
Laboratory  tests,  Primary  productivity,  Animal 
physiology,  Model  studies,  Water  pollution 
sources,  Australia,  Mussels,  Life  stages 
'Australia.  6     ' 

Identifiers:  Bioaccumulation,  Allorchestes  com- 
pressa,  Mytilus  edulis,  Palaemon  sp.,  Neanthes 
vaali,  Paraqrapsus  quadridentus,  Patiriella  exiqua 
Neotngonia  marqaritacea,  Static  bioassays,  Con- 
tinuous-flow bioassays. 

The  acute  toxicity  of  cadmium  and  zinc  to  seven 
species  of  invertebrates  animals  from   Western 
Port  was  determined  using  both  static  and  continu- 
ous-flow bioassays.  In  the  static  bioassays,  the 
species    most    sensitive    to    cadmium    was    Al- 
lorchestes compressa,  followed  by  Mytilus  edulis 
planulatus,   Palaemon   sp.,   Neanthes   vaali,   and 
Paraqrapsus  quadridentatus,  and  the  LC50  values 
ranged  from  0.2  to  16.7  mg/1.  The  speceis  most 
sensitive   to   zinc   was   A.   compressa,   then,   in 
descending  order  of  sensitivity,  M.e.  planulatus 
Neanthes  vaali,  Palaemon  sp.,  and  Paraqrapsus 
quadridentatus,  and  the  LC50  values  ranged  from 
0.58  to  13.1  mg/1.  Results  for  two  other  species, 
Patiriella  exiqua  and   Neotriqonia  margaritacea^ 
were   inconclusive   because   of  the   difficulty   in 
determining  the  point  of  death.  Continuous-flow 
bioassays    were    carried    out    on    Palaemon    sp., 
Paraqrapsus  quadridentatus,  and  M.e.  planulatus, 
and  in  general  the  LC50  values  were  higher  than 
those  in  the  static  bioassays.  (Katz) 
W77-05614 


EFFECTS  OF  HEAVY  METALS  ON  FIN 
REGENERATION  IN  THE  KILLIFISH,  FUNDU- 
LUS  HETEROCLITUS, 

New  Jersey  School  of  Medicine,  Newark.  Dept  of 

Anatomy. 

P.  Weis.andJ.  S.  Weis. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  16,  No  2,  p  197-202,  August  1976 

1  tab,  1  fig,  21  ref. 

Descriptors:  'Cadmium,  'Heavy  metals,  'Lead 
Mercury,  'Environmental  effects,  'Metabolism' 
'Water  pollution  effects,  'Mode  of  action,  'Fish 
physiology,  'Cadmium,  Laboratory  tests,  Indus- 
trial wastes,  Toxicity,  Enzymes,  Metabolism 
Identifiers:  'Sublethal  effects,  'Fundulus  sp. 

Killifish  were  exposed  to  lead,  cadmium,  and  mer- 
cury in  order  to  determine  the  effects  of  these 
metals,  environmental  pollutants  as  a  result  of  in- 
dustrial waste  discharge,  on  fin  regeneration.  Lead 
at  0.1  mg/1  seemed  to  have  a  slight  accelerating  ef- 
fect on  the  rate  of  fin  regeneration.  Mercury  was 
the  most  toxic  to  the  killifish,  but  retardation  of 
regeneration  barely  reached  statistical  significance 
at  dose  levels  which  were  lethal  to  the  fish  before 
the  end  of  the  two-week  experiment.  Fish  exposed 
to  cadmium  at  0.0 1 ,  0. 1  and  1 .0  mg/liter  showed  re- 
tardation in  rates  of  fin  regeneration  that  were  not 
dose  related.  The  problem  appeared  to  be  in  the 
healing  process  rather  than  in  actual  fin  growth. 
This  may  be  due  to  reduced  oxygen  consumption 
as  a  result  of  a  number  of  effects  cadmium  has  on 
fish  metabolism  and  biochemistry.  (Katz) 
W77-05616 


THE  EFFECT  OF  ENVIRONMENTAL  FAC- 
TORS ON  THE  ABSORPTION  OF  AMINO 
ACDDS  BY  ISOLATED  GDLL  TISSUE  OF  THE 
BIVALVE,  MYA  ARENARIA  (L.), 
Queen's  Univ.,  Belfast  (Northern  Ireland)  Dept 
of  Zoology. 

M.  G.  Stewart,  and  D.  R.  Bamford. 
Journal    of    Experimental    Marine    Biology    and 
Ecology,  Vol  24,  p  205-212,  1976.  2  fig,  3  tab    18 
ref. 


EFFECTS  OF  LIGHT,  MAGNESIUM,  AND 
CYANIDE  ON  ACCUMULATION  OF  MERCU- 
RY BY  A  FRESH  WATER  DIATOM,  SYNEDRA, 

Tokyo  Univ.  (Japan).  Inst,  of  Public  Health. 
M.  Fujita,  E.  Takabatake,  and  K.  Iwasaki. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  16,  No  2,  p  164-172,  August  1976 
1  tab,  5  fig,  9  ref. 

Descriptors:  'Phytoplankton,  'Absorption, 
'Adsorption,  'Light,  'Mercury,  'Inhibitors, 
•Mode  of  action,  'Path  of  pollutants,  'Food 
chains,  'Magnesium,  Metals,  Laboratory  tests 
Aquatic  algae,  Inhibitors,  Diatoms. 
Identifiers:  'Synedra,  'Bioaccumulation,  Cya- 
nide. 


Descriptors:  'Absorption,  'Amino  acids 
Salinity,  'Hydrogen  ion  concentration,  'Water 
temperature,  'Environmental  effects,  'Nutrients 
•Clams,  Crustaceans,  Invertebrates,  Laboratory 
tests,  Methodology. 
Identifiers:  *Mya  arenaria,  'Gills. 

The  absorption  of  amino  acids  by  isolated  gill  tis- 
sue of  Mya  arenaria  was  examined  under  condi- 
tions in  which  the  environmental  temperature, 
salinity,  and  pH  were  varied  experimentally  A 
decrease  in  salinity  resulted  in  a  fall  in  amino-acid 
uptake.  The  maximum  rate  of  L-histidine  uptake 
increased  with  temperature,  the  Q10  for  the  range 
5  to  15  C  being  2.64.  No  significant  effect  of  pH  on 
amino-acid  absorption  was  observed  over  the  pH 
range  6.2-8.8.  These  results  emphasize  the  need  to 
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specify  experimental  conditions  when  substrate, 
uptake  values  are  used  to  calculate  the  contribu- 
tion made  by  an  extra-alimentary  absorption  route 
to  the  nutritional  economy  of  an  animal.  (Katz) 
W77 -05617 

ORGANOCHLORINE  INSECTICIDE  RESIDUES 
IN  DUCKLINGS  AND  THEIR  DILUTION  BY 
GROWTH, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Research  Station. 

W.  A.  Charnetski. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  16,  No  2,  p  138-144,  August  1976. 

2  tab,  13ref. 

Descriptors:  'Path  of  pollutants,  *DDT,  *DDD, 
*DDE,  *Dieldrin,  'Gadwall  duck,  'Chlorinated 
hydrocarbon  pesticides,  *Waterfowl,  *Pintail 
duck,  *Pesticide  residues,  *Animal  growth,  *Bird 
eggs,  Pesticides,  Insecticides,  Ducks(Wild), 
Growth  stages. 
Identifiers:  *Anas  spp.,  *Mareca  spp. 

Residues  of  DNT,  DDD,  DDE  and  dieldrin  in  7 
species  of  ducklings  from  Alberta,  Canada,  were 
measured.  Levels  of  DDT  and  metabolites  ranged 
from  0  to  36.48  ppm  in  fat  in  96%  of  the  birds. 
Residue  levels  of  dieldrin  ranged  from  0  to  2.62 
ppm  in  fat  and  from  0  to  0.1 1  in  muscle  of  43%  and 
19%  of  the  birds,  respectively.  Growth  dilution 
was  considered  to  be  the  most  significant  factor  in 
reducing  the  insectcide  residue  levels  in  the  duck- 
lings. Total  DDT,  DDE,  and  DDD  residue  levels 
were  decreased  with  increased  weight  for  pintail 
(Anas  acuta),  baldpate  (Mareca  americana),  and 
gadwall  (A.  strepera)  ducklings.  Dieldrin  used  in 
grasshopper  control  did  not  contribute  to  residue 
levels  in  the  ducklings.  Contamination  by  DDT 
was  considered  to  have  originated  from  outside 
the  habitat.  (Katz) 
W77-05618 


UPTAKE  AND  STORAGE  OF  14C  LABELED 
ENDRIN  BY  THE  LIVERS  AND  BRAINS  OF 
PESTICIDE  SUSCEPTIBLE  AND  RESISTANT 
MOSQUITOFISH, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Entymology. 

D.  L.  Fabacher,  and  H.  Chambers. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  16,  No  2,  p  203-207,  August  1976. 

2  tab, 9  ref . 

Descriptors:  *Path  of  pollutants,  *Pesticides, 
'Endrin,  *Bioassay,  Analytical  techniques, 
♦Absorption,  Resistance,  Model  of  action,  *Fish 
physiology,  *Toxicity,  *Mortality,  *Lethal  limit, 
Laboratory  tests,  Methodology,  Selectivity, 
Chlorinated  hydrocarbon  pesticides,  Insecticides. 
Identifiers:  'Gambusia,  'Mosquitofish. 

A  population  of  DDT-resistant  mosquitofish, 
found  to  be  resistant  to  most  organochlorine  pesti- 
cides, was  exposed  to  14C  labeled  endrin  in  a 
bioassay  to  determine  the  mechanism  of  their  re- 
sistance. Amounts  of  endrin  in  brains  and  livers  of 
resistant  and  susceptible  fish  at  20  ppb  and  at  1000 
ppb  were  compared.  At  low  concentrations, 
slower  uptake  of  endrin  in  resistance,  with  endrin 
concentrations  in  brain  and  liver  tissues  1.9  times 
higher  in  susceptible  fish  than  in  resistant.  A  more 
efficient  blood-brain  barrier  in  resistant  fish  could 
prevent  large  amounts  of  endrin  from  accumulat- 
ing in  the  brain,  thus  accounting  for  a  more  rapid 
accumulation  of  endrin  in  lipid  stores  of  the  liver. 
The  brains  of  resistant  fish  show  a  lower  degree  of 
binding  of  endrin  than  do  those  of  susceptible  fish 
which  would  account  for  endrin  resistance.  (Katz) 
W77-05619 


A  HISTOLOGICAL  STUDY  OF  THE  RESPONSE 
OF  THE  INTERRENAL  CELLS  OF  THE  GOLD- 


FISH   (CARASSIUS    AURATUS)    TO    TREAT- 
MENT WITH  SODIUM  LAURYL  SULPHATE, 

Aston    Univ.,    Birmingham   (England).    Dept.   of 

Biological  Sciences. 

N.  R.  Bromage,  and  A.  Fuchs. 

Journal  of  Fish  Biology,  Vol  9,  No.  6,  p.  529-538, 

December  1976.  3  tab.,  25  ref. 

Descriptors:  'Detergents,  'Pathology, 

'Cytological  studies,  'Water  pollution  effects, 
•Environmental  effects,  'Fish  physiology, 
'Toxicants,  'Metabolism,  Analytical  techniques, 
Laboratory  test,  Stress,  Fish. 
Identifiers:  'Histology,  'Sodium  lauryl  sulphate, 
'Sublethal  effects,  'Interrenal  gland,  Carassius 
auratus,  Goldfish. 

Treatment  of  goldgish  (Carassius  auratus)  with 
sub-lethal  concentrations  of  an  anionic  detergent, 
sodium  lauryl  sulphate,  for  1,2  or  4  weeks 
produced  histological  changes  in  the  interrenal 
(steroidogenic)  cells  of  the  head  kidney  which  are 
indicative  of  a  cellular  activation.  Significant  in- 
creases in  both  the  nuclear  diameter  of  these  cells 
and  the  number  of  nucleoli  contained  in  the  nuclei 
occurred  after  1  week's  treatment,  although  these 
effects  were  more  pronounced  after  2  and  4 
weeks.  There  were  little  associated  alterations  in 
chromaffin  cell  activity.  Preliminary  experiments 
with  another  pollutant,  zinc  sulphate,  suggest  that 
it  exerts  a  similar  action  to  sodium  lauryl  sulphate 
on  the  interrenal  cells.  It  is  suggested  the  increases 
in  corticosteroid  production  which  occur  after  ex- 
posure of  fish  to  sub-lethal  concentrations  of  pol- 
lutants may  be  important  in  the  development  of  a 
generalized  disease  syndrome  and  to  the  long-term 
success  of  fish  populations.  (Katz) 
W77-05620 


THE  TOXICITY  OF  BENOMYL, 

THIOPHANATE-METHYL,  AND  BCM  TO 
FOUR  FRESH  WATER  ORGANISMS, 

Rijksinstituut        voor       de        Volksgezondheid, 
Bilthoven  (Netherlands).  Lab.  for  Toxicology. 
J.  H.  Canton. 

Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol.  16,  No.  2,  p.  214-218,  August 
1976.  2  tab,  1  fig,  10  ref. 

Descriptors:        'Fungicides,        'Lethal        limit, 

'Toxicity,  'Chlorella,  'Daphnia,  'Reproduction, 

'Rainbow  trout,  'Pesticide  toxicity,  Freshwater 

fish,      Pesticides,      Laboratory      tests,      Algae, 

Crustaceans. 

Identifiers:  *BCM,  'Thiophanate-methyl, 

•Benomyl,  'Sublethal  effects. 

Two-day  toxicity  studies  were  carried  out  to  deter- 
mine the  LC50  of  benomyl,  thiophanate-methyl 
and  BCM,  three  related  fungicides,  to  freshwater 
organisms  at  different  trophic  levels,  thiophanate- 
methyl  proved  to  be  the  least  toxic  to  all  tested 
freshwater  organisms.  BCM  was  most  toxic  for 
Chlorella  and  Daphnia,  while  benomyl  was  the 
most  toxic  for  the  two  test  fishes,  Salmo  gairdneri 
and  Lebistes  reticulatus.  Based  on  the  influence  of 
BCM  on  the  reproductive  capacity  of  Daphnia,  a 
provisional  level  at  which  BCM  would  not  affect 
the  population-density  in  a  natural  eco-system  was 
determined  to  be  less  than  16  micrograms/liter. 
More  research  has  to  be  done  to  confirm  this 
provisional  figure.  (Katz) 
W77-05622 


EVALUATION  OF  THE  SHORT-TERM  TOXICI- 
TY OF  NITROGENOUS  COMPOUNDS  TO 
CHANNEL  CATFISH,  ICTALURUS  PUNC- 
TATUS, 

California  Univ.  Davis.  Dept.  of  Civil  Engineering. 
J.  Colt,  and  G.  Tchobanoglous. 
Aquaculture,  Vol.  8,  p.  209-224,  1976.  4  fig.,  2  tab., 
29  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Channel  cat- 
fish, 'Lethal  limit,  'Nitrogen  compounds, 
•Ammonia,    •Nitrates,    •Nitrites,    'Aquiculture, 


'Toxicants,     'Water     temperature,     I.abc 
tests,  Water  quality  control,  Fish  farming. 

The  acute  toxicity  of  un-ionized  ammonia, 
and  nitrate  to  50-76-mm  fingerling  channel 
(Ictalurus  punctatus)  was  investigated 
static  bioassay  system  at  22,  26  and  30  deg 
The  96-h  LC50  values  at  30  degrees  C  1 
ionized  ammonia,  nitrite,  and  nitrate  were 
and  6,200  mg/1.  (Katz) 
W77-05623 


TRACE  METAL  LEVELS  IN  EELS  GRO 
POWER  STATION  COOLING  WATER, 

Central  Electricity  Generating  Board,  Sou 
ton  (England).  Marine  Biological  Lab. 
M.  G.  Romeril,  and  M.  H.  Davis. 
Aquaculture,  Vol.  8,  p.  139-149,  1976.  5 
ref. 

Descriptors:  'Trace         elements, 

'Aquiculture,    •Environmental    effects, 
temperature,    'Heavy    metals,    'Cooling 
Power  plants,  'Cadmium,  'Zinc,  'Copper 
•Public  health,  Absorption,  Analytical  tech 
Industrial  wastes,  Path  of  pollutants,  Com 
fish,  Heated  water,  Thermal  pollution. 
Identifiers:  Bioaccumulation,  *Anguilla 
Tissue  analysis,  Bristol  Channel. 

Measurements  have  been  made  of  heavi 
concentrations  in  eels  grown  in  coi 
discharge  water  and  cooling-tower  pond  • 
ascertain  if  abnormal  metal  accumulation! 
under  these  conditions.  Eels  from  other  lei 
were  also  analyzed  to  provide  comparati\4 
Cadmium,  copper,  iron,  nickel  and  zinc  cor! 
tions  were  measured  in  liver  and  muscle! 
Comparison  of  the  metal  concentrations  in  jj 
maintained  in  the  three  experimental  regim  \ 
those  from  other  sites  does  not  indicate  anyi 
mal  accumulation  in  those  fish  kept  at  an  e  * 
temperature.  The  fastest  growing  eels  i 
denser  water  appear  to  develop  new  issue! 
rapidly  than  they  accumulate  metals,  thus* 
ing  the  specific  metal  concentration.  There,! 
siderable  variation  in  metal  concentrations.* 
with  particularly  high  liver  cadmium  cor! 
tions  being  observed  in  eels  collected  fret 
luted  areas  of  the  Bristol  Channel.  Muscled 
um  levels,  however,  are  generally  low  ai  < 
stant  and  would  not  appear  to  constitute  a  ■ 
health  risk  from  food  consumption.  (Katz) 
W77-05624 


TOXICITY  OF  MALACHITE  GREEN  T<3 
TURED  AMERICAN  LOBSTER  LARVAE 

California  Univ.,   Bodega   Bay.   Bodega  a 

Lab. 

W.  S.  Fischer,  T.  R.  Rosemark,  and  R.  A.  S  * 

Aquaculture,  Vol.  8,  p.  151-156,  1976.  4  fig.  * 

Descriptors:  *Aquiculture,  'Commercial  si  M 
•Fungicides,  *Antibiotics(Pesticides),  *T« 
'Bioassay,  'Larvae,  'Lobsters,  'Shellfis  « 
ing,  'Mortality,  Laboratory  tests,  SlM 
Crustaceans,  Invertebrates. 
Identifiers:  *Malachite  green. 

Malachite  green  has  been  used  to  controai 
and  epibiotic  infestations  of  larval  lobste 
concentration  of  malachite  green  and  the  e* 
period  are  critical  to  survival.  The  effect  rf 
creasing  concentrations  and  exposure  fl 
show  survival  to  be  adversely  effected  will 
ments  above  8  ppm  for  16  min  and  above  I 
for  8  min  administered  every  other  day  thnst 
the  larval  period.  Development  of  the  larvJS 
tarded  with  increasing  treatment  levels.  SiP 
of  high  treatment  levels  show  no  immedia  P 
treatment  effects.  (Katz) 
W77-05625 


SEAWATER  ADAPTATION  IN  ATLANTIS 
MON  (SALMO  SALAR  L.)  AT  DIFFERE 
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MENTAL  TEMPERATURES  AND 

rOPERIODS, 

lite  of  Marine  Research,  Bergen  (Norway). 

utsson,  and  T.  Grav. 

culture,  Vol.  8,  p.  169-187,  1976.  2  tab.,  9  fig., 

iptors:  'Environmental  effects,  'Water  tem- 

ire,     'Growth     rates,     'Atlantic     salmon, 

It,   'Photoperiodism,    'Animal   physiology, 

Iwhavior,  Seasonal,  Laboratory  tests,  Sal- 

Salmonids,  Life  cycles.  Fish  migration,  Size 

lity. 

fiers:  Smelting. 

ly  was  made  of  the  effect  of  gradually  in- 
Hg  day  length  at  different  temperatures  on 
olting  process  and  on  growth  of  Atlantic  sal- 
unng  smolting.  The  experiment  consisted  of 
penmental  groups;  a  combination  of  three 
period  with  three  temperature-groups  and  a 
ontrol  group.  Size  was  found  to  be  the  most 
ant  factor  in  seawater  adaptation  of  un- 
rling  Atlantic  salmon.  Optimal  growth  in  the 
nental  temperature  and  photoperiod 
s  occurred  at  15  degrees  C  and  at  the 
enod  with  the  longest  period  of  increasing 
igth.  At  the  time  for  seaward  migration,  the 
pronounced  effect  to  photoperiod  on  sea- 
idaptation  occurred  at  1 1  degrees  C.  At  this 
ature  there  was  a  significantly  higher  per- 
:  of  survivors  at  the  photoperiod  with  the 
period  of  increasing  day  length.  (Katz) 
>626 


rHLORINATED  BIPHENYLS  (PCB'S)  in 
(VERS  AVON  AND  FROME, 

Academy   of   Sciences,    Accra.   Inst,   of 
:  Biology, 
pekata. 

i   of    Environmental    Contamination    and 
ogy,  Vol.  14,  No.  6,  p.  687-691,  1975  1  fie 
ref.  6'' 

tors:  'Aroclor,  'Chlorinated  hydrocarbon 
es,  'Polychlorinated  biphenyls 

Jtion,  'Pikes,  'Rivers,  Path  of  pollutants' 
Jieldnn,  Water  pollution  sources  Pesti- 
lsecticides,  Freshwater  fish. 

WL.     *River        Avon(U.K-),         'River 

J.K..). 

lained  from  four  sites  on  the  River  Avon 
sites  on  the  River  Frome,  United  King- 
re  analyzed  for  PCB  levels.  Sampling  oc- 
letween  October  1972  and  January  1974 
els  of  PCB's  in  the  River  Avon  were  first 
June,  1973M  and  the  source  was  probably 
</■  PCB's  are  used  commonly  in  the  area 
ies  of  fish  from  the  River  Avon  contained 
levels  of  PCB7s  with  highest  levels  being 
b  and  10.6  ppm  of  Aroclors  1260  and  1254 
ens  and  visceral  fat  from  bleak  and  pikes 
'ely.  Organochlorine  pesticides  identified 
ace  water  samples  were  BHC's,  dieldrin 
1  its  metabolites  in  very  small  quantities! 
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Identifiers:  'Histology,  'Morphology,  Bioaccu- 
Sng"'     MCthyI  mCrCUry  Chl°ride    Tolerance, 

Rainbow  trout  (Salmo  gairdneri)  fingerlings  were 
fed  rations  containing  4,  8,  16,  and  24  ppm  mercu- 
ry as  methyl  mercury  chloride  over  a  105  dav 
penod.  Fish  receiving  the  16-  and  24-ppm  rations 
had  significantly  higher  blood  packed  cell  volumes 
than  did  controls.  Hyperplasia  of  the  gill  epithelia 
was  the  only  morphologic  alteration  detected  In- 
dividual fish  accumulated  up  to  30  ppm  mercury  in 
muscle  tissue,  but  no  mortality  that  could  be  at- 
tributed to  mercury  ocurred.  Results  suggested 
that  trout  can  tolerate  a  large  mercury  burden  if  it 

W77°05629ated  "^  *  ^^  timC  PCri°d- (KatZ) 


IGED  ORAL  ADMINISTRATION  OF 
Bm^RCURY  CHLORIDE  TO  RAIN- 
ROUT     (SALMO     GAIRDNERI)     FIN- 

ba, 

ewan  Univ.,  Saskatoon.  Dept.  of  Veteri- 

ology. 

:er. 

£i ?i  «is^"es  Researc«  Board  of 
W.  32,  No.  11,  p.  2015-2023,  1975.  3  fig., 

FS:  .  *Toxicity.  F>sh  physiology, 
.  Rainbow  trout,  'Chlorinated 
'°n  pesticides,  Fish  physiology,  Sal- 
Uistnbution,  Growth  stages  Fry 
Bioass^     °f     poUutants'      Pesticide 


ACUTE  TOXICITY  OF  METHYL  MERCURY 
»S,™ND  MERCURIC  CHLORIDE  FOR 
A^NFBI^ETRRL?NU^ALM°  GAIRDNER*>  ™ 

Saskatchewan  Univ.,  Saskatoon.  Dept  of  Veteri- 
nary Pathology. 
G.  Wobeser. 

Journal    of    the    Fisheries    Research    Board    of 
Canada,  Vol.  32,  No.  11,  p.  2005-2013,  1975  3  fie 
4  tab.,  23  ref. 

Descriptors:  'Toxicity,  'Mercury,  'Rainbow 
trout,  'Chlorinated  hydrocarbon  pesticides 
Salmomds,  Fish  physiology,  Fry,  'Lethal  limit 
Growth  stages,  Metabolism,  Path  of  pollutants 
Pesticide  residues,  Distribution. 
Identifiers:  'Histology,  Bioaccumulation,  'Methyl 
mercury  chloride,  'Mercuric  chloride,  'Epethilia 
Fingerlings. 

The  median  tolerance  limit  (MTL)  for  methyl  mer- 
cury chloride  at  24,48,  and  96  h  was  0.084,  0  05-5 
and  -.024  mg/literas  mercury,  respectively  for  fry' 
and  0.125,  0.066,  and  0.042  mg/liter  as  mercury' 
respectively  for  fingerlings.  The  MTL  (24  h)  for 
mercuric  chloride  for  fingerlings  was  0.09  mg/liter 
as  mercury.  Fingerlings  exposed  to  methyl  mercu- 
ry chloride  concentrated  mercury  in  their  tissues 
much  more  reapidly  than  did  those  exposed  to 
mercuric  chloride.  The  acute  action  of  both  com- 
pounds was  exerted  kon  the  gills.  Mercuric 
chloride  caused  severe  epithelial  necrosis.  Poison- 
ing by  methy  mercuric  chloride  was  characterized 
by  epithelial  cell  swelling  and  hyperplasia  a 
marked  increase  in  the  number  of  epithelial  cells  in 
mitosis,  and  terminal  epithelial  desquamation 
(Katz) 
W77-05630 


NITRIFICATION  IN  AN  AQUATIC  RECKCU- 
LATION  SYSTEM, 

Georgia     Univ.,     Athens.      Dept.     of     Medical 

Microbiology. 

M.  T.  Collins,  J.  B.  Gratzek,  E.  B.  Shotts,  Jr,  and 

D.  L.  Dawe. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  32,  No.  11,  p.  2025-2031,  1975  5  fie 

29  ref. 

Descriptors:  'Nitrification,  Model  studies 
'Channel  catfish,  'Water  quality,  Lethal  limit' 
Toxicity,  Bacteria,  Mortality,  Coliforms,  Bioas- 
say,  Aquiculture,  Laboratory  tests,  Hydrogen  ion 
concecentration.  Fresh  water  fish. 
Identifiers:  'Recirculating  systems,  Lactose  fer- 
mentors,  Aeromonads. 

Water  quality  changes  during  establishment  and 
maintenance  of  nitrification  in  four  70-liter  recir- 
culating systems  each  containing  20  channel  cat- 
fish (Ictalurus  punctatus)  (total  weight  150g)  were 
described.  Establishment  of  nitrification  took  33 
days.  During  establishment  of  nitrification,  all  cat- 
fish in  the  systems  died.  Death  appeared  to  be  re- 
lated to  nitrite  concentrations  greater  than  2  5 
mg/liter  N02-N.  The  pH  declined  with  progressive 
nitrification.  When  the  pH  was  less  than  6  0 
nitrification  ceased.  Within  2  wk  of  introducing  the 
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catfish,  total  bacterial  counts  stabilized  at  106  or- 
ganisms per  mililiter.  Counts  of  lactose  fermenters 
and  aeromonads  fluctuated  around  104  organisms 
per  milliliter  when  fish  were  in  the  system  and 
decreased  markedly  after  the  fish  were  removed 
After  establishing  of  nitrification,  40  channel  cat- 
fish (total  weight  100  g)  were  maintained  success- 
fully for  37  days.  (Katz) 
W77-05631 


EFFECTS  OF  PARASITICIDES  ON  NITRIFICA- 
TION, 

Georgia     Univ.,     Athens.     Dept.     of     Medical 

Microbiology. 

M.  T.  Collins,  J.  B.  Gratzek,  D.  L.  Dawe,  and  T  G 

Nemetz. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  32,  No.  11,  p  2033-2037,  1975.  2  fie 

2  tab.,  12  ref.  ' 

Descriptors:  'Toxicity,  'Nitrification,  Ammonia, 
Nitrates,  Model  studies,  Water  quality,  Catfishes, 
Dyes,    Organic    compounds,    Toxicity,    Copper 
sulfate,  Potassium  compounds,  Sodium  chloride 
Identifiers:  'Parasiticides,  'Recirculating 

systems,   Methylene    blue,   Formalin,    Malachite 
green,  Potassi-m  permanganate. 

Treatment  of  four  recirculating  systems  with  a  sin- 
gle dose  of  methylene  blue  at  5  mg/1  resulted  in 
complete  cessation  of  nitrification  for  16  days  as 
evidenced  by  a  rapid  rise  in  ammonia  and  stable 
nitrate  concentrations.  The  therapeutic  use  of 
methylene  blue  in  recirculating  systems  was  con- 
traindicated.  Treatment  of  the  systems  with 
therapeutic  levels  of  formalin,  malachite  green 
formalin  and  malachite  green  in  combination,' 
copper  sulfate,  potassium  permanganate,  and 
sodium  chloride  had  no  effect  on  nitrification. 
(Katz) 
W77-05632 


CHEMOSENSORY  RESPONSE  OF  AMERICAN 
LOBSTERS  (HOMARUS  AMERICANUS)  IN 
THE  PRESENCE  OF  COPPER  AND 
PHOSPHAMBDON, 

Fisheries  and  Marine  Service,  St.  Andrews  (New 

Brunswick).  Biological  Station. 

D.  W.  McLeese. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  32,  No.  1 1,  p.  2055-2-60,  1975  4  tab 

23  ref. 

Descriptors:  'Lobsters,  'Crustaceans,  Animal 
Physiology,  'Copper,  'Phosphorous  compounds 
Lethal  limit,  Pollutants,  Toxicity,  Pesticides' 
Bioassay,  Path  of  pollutants,  Animal  behavior' 
Water  quality. 

Identifiers:   'American  lobster,   'Phosphamidon 
Bioaccumulation,  'Chemosensory  response. 

In  test  runways  the  chemosensory  response  of 
American  lobsters  (Homarus  americanus)  to  her- 
ring muscle  extract,  applied  for  3  minutes,  was 
reduced  by  the  simultaneous  presentation  of 
copper  at  concentrations  estimated  to  be  4-80 
times  the  lethal  threshold.  The  reduction  resulted 
from  avoidance  of  copper.  Simultaneous  applica- 
tion of  the  extract  and  of  phosphamidon  at  con- 
centrations about  25-100  times  the  lethal  threshold 
had  no  effect.  Exposure  up  to  48  h  to  copper  at 
concentrations  0.7-1.8  times  the  lethal  threshold 
caused  a  gradual  decline  in  chemosensory 
response  of  lobsters,  followed  by  gradual  recovery 
in  clean  water.  Exposure  up  to  48  h  to 
phosphamidon  at  concentrations  of  0  7-1  8  times 
the  lethal  threshold  had  no  effects  on  the  response 
(Katz) 
W77-05633 


BIOCONCENTRATION   OF   FOUR   PURE   PCB 
ISOMERS  BY  CHLORELLA  PYRENOIDOSA 

Wheaton  Coll.,  Norton,  Mass.  Dept.  of  Biology 
J.  C.  Urey,  J.  C.  Kricher,  and  J.  M.  Boylan. 
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Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol.  16,  no.  1,  p.  81-85.  1976.  3  tab,  4 
ref. 

Descriptors:  'Absorption,  *Chlorella,  *Algae, 
•Polychlorinated  biphenyls,  'Growth  rates, 
♦Environmental  effects,  'Water  pollution  effects, 
'Aroclor,  Laboratory  tests,  Pesticides, 
Chlorinated  hydrocarbon  pesticides,  Lipids,  Pri- 
mary productivity. 
Identifiers :  * Bioaccumulation(PC B ) . 

Chlorella  was  exposed  to  tetrachloro,  hexachloro, 
octachloro  and  decachloro  PCB  isomers  and  was 
found  to  concentrate  these  PCB's  by  several 
thousand-fold,  whether  the  cells  were  living  or 
dea.  The  ability  of  the  dead  cells  to  concentrate 
PCB's  suggests  partitioning  into  cell  lipids.  No  in- 
hibition of  growth  of  Chlorella  by  the  PCB  isomers 
was  observed.  In  addition,  Aroclor  1242  had  no  ef- 
fect on  growth  and  productivity  of  Chlorella.  It  ap- 
pears that  PCB's  are  relatively  non-toxic  to 
Chlorella  although  they  are  concentrated  by  the 
cells.  (Katz) 
W77 -05634 


EFFECTS  OF  ENVIRONMENTAL 

DISTURBANCE  ON  THE  DISTRIBUTION  AND 
PRIMARY  PRODUCTION  OF  BENTHIC 
ALGAE  ON  A  BRITISH  COLUMBIA  ESTUARY, 

Fisheries  and  Marine  Service,  West  Vancouver 

(British  Columbia).  Pacific  Environment  Inst. 

W.  M.  Pomeroy ,  and  J.  G.  Stockner. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  vol.  33,  p.  1175-1187.  1976.  7  fig,  5  tab,  29 

ref. 

Descriptors:  'Primary  productivity,  'Algae, 
'Salinity,  'Turbidity,  'Estuaries,  'Environmental 
effects,  'Benthic  flora,  'Distribution,  Biomass, 
Habitats,  Temperature,  Water  properties, 
Diatoms,  Chlorophyta,  On-site  investigations, 
'Canada. 
Identifiers:  'Fucus. 

Construction  of  a  river  training  dyke  resulted  in 
strong  salinity,  water  transparency,  and  sedimen- 
tation gradients,  across  the  estuary  face  which 
have  significantly  affected  the  distribution  and  pri- 
mary production  of  benthic  algae.  The  estuary 
west  of  the  dyke  is  now  unsuitable  for  algae 
colonization  and  growth.  During  river  freshet, 
heavy  sedimentation  and  salinities  less  than  3%o 
make  algal  survival  difficult.  A  salinity  range  up  to 
25%o  is  common  over  a  tidal  cycle.  Algae  in  this 
area  are  generally  strongly  euryhaline  and  mean 
production  is  0.6  gC  per  square  meter  per  day.  The 
eastern  portion  of  the  estuary  has  a  more  stable 
benthic  environment.  Lower  sedimentation  and 
higher  salinity  result  in  greater  species  diversity, 
biomass  and  primary  production.  Dominant  spe- 
cies differ  from  those  of  the  western  part  and  in- 
clude a  variety  of  diatom  communities.  The  algae 
are  weakly  euryhaline,  with  optimum  salinities 
between  15  and  30%o.  Mean  production  is  2.2gC 
per  square  meter  per  day.  Recent  intrusion  of 
Fucus  resiculosus  indicates  that  the  eastern  estua- 
ry is  developing  into  a  more  marine  habitat.  An- 
nual production  estimates  of  215gC  per  square 
meter  approximated  for  estuaries  at  similar 
latitudes.  (Katz) 
W77-05635 


EVALUATION  OF  A  TOXICANT  ON  THE 
METABOLISM  OF  MODEL  STREAM  COMMU- 
NITIES, 

Michigan   State    Univ.,   East   Lansing.   Dept.   of 

Fisheries  and  Wildlife. 

A.  W.  Maki,  and  H.  E.  Johnson. 

Journal    of    the    Fisheries    Research    Board    of 

Canada.  Vol  33,  p.  2740-2746,  1976.  6  fig.,  2  tab., 

1 6  ref. 

Descriptors:  'Toxins,  'Respiration,  'Toxicity, 
•Model  studies,  'Benthos,  Primary  productivity, 
Chlorophyta,     Biological    communities,    Ponds, 


Streams,  Theoretical  analysis,  Photosynthesis, 
•Metabolism,  Diatoms,  Isopods,  Diptera,  Am- 
phipoda,  Stoneflies,  Mayflies,  Environmental  ef- 
fects. 

Identifiers:  'Lampricides,  *TFM, 

•Bioaccumulation,  Trichoptera. 

The  effects  of  lampricide  TFM  (3-trifluoromethyl- 
4-mitrophenol)  on  the  metabolism  of  benthic  com- 
munities were  studied  in  a  series  of  six  model 
stream  resembling  typical  woodland  streams.  A 
specially  developed  in  situ  respirometer  was  used 
for  measurements  of  net  primary  production  and 
community  respiration  in  pool  and  riffle  communi- 
ties. Pretreatment  levels  of  gross  primary  produc- 
tion ranged  during  summer,  fall,  and  early  winter 
from  10.7  to  79.0  mg  02  per  square  meters  per  hour 
and  were  suppressed  by  25-50%  during  exposure 
to  9.0  mg/1  TFM.  Community  respiration  ranged 
from  10.5  to  36.2  mg  02  per  square  meters  per  hour 
during  the  same  time  period  and  was  increased  3- 
50%  by  the  9.0  mg/1  lampricide  treatment.  Calcu- 
lated photosynthesis  to  respiration  (P:R)  ratios 
proved  to  be  sensitive  indicators  of  the  influence 
of  the  toxicant.  The  stream  communities  demon- 
strated a  capacity  to  adjust  to  the  toxicant  in- 
fluence as  evidenced  by  the  rapid  return  to 
metabolic  rates  to  pretreatment  levels  following 
the  exposure  period.  (Katz) 
W77-05637 


ROLE  OF  MICROBIAL  ENRICHED  DETRITUS 
IN  THE  NUTRITION  OF  GAMMARUS  MINUS 
(AMPHIPODA), 

Chatham  Coll.,  Pittsburgh,  Pa.  Dept.  of  Biology. 

M.  Kostalus,  and  R.  L.  Seymour. 

Oikos,  Vo.  27,  No.  3,  p.  512-516,  1976.  4  tab.,  26 

ref. 

Descriptors:  'Invertebrates,  'Food  chains, 
'Amphipoda,  'Detritus,  'Microorganisms,  'Diets, 
'Nutrients,  'Aquatic  bacteria,  'Aquatic  fungi, 
Food  habits,  Crustaceans,  Sediments,  Laboratory 
tests,  Leaves. 
Identifiers:  'Gammarus  minus,  'Feeding  studies. 

Microbial  enriched  detritus  is  an  important  food 
source  for  many  stream  invertebrates.  Results  of 
laboratory  feeding  experiments  showed  significant 
differences  in  survivorship  of  Gammarus  minus 
say  on  10  different  diet  combinations  over  a  10 
week  period.  Highest  survivorship  was  recorded 
on  fungus  enriched  leaves;  intermediate  rates  were 
obtained  for  leaves  with  a  viable  bacterial  flora 
and  leaves  on  which  the  microflora  had  been 
killed.  Low  survival  rates  were  recorded  on  sterile 
leaves  and  leaves  with  reduced  microflora.  The 
results  of  food  preference  studies  showed  that 
leaves  having  a  viable  fungus  flora  were  most 
preferred  while  sterile  leaves  were  least  preferred. 
Overall,  Gammarus  showed  a  preference  for  those 
diets  affording  the  best  survivorship  in  the  feeding 
experiments.  Evidence  indicates  that  the  nutrition 
of  G.  minus  is  based  on  a  food  chain  of  detritus 
and  the  associated  fungi.  (Katz) 
W77-05638 


TOXICITY  OF  THE  INSECTICIDE  METHOX- 
YCHLOR  TO  THE  DUNGENESS  CRAB 
CANCER  MAGISTER, 

Oregon   State   Univ.,   Newport.   Marine   Science 

Center. 

D.  A.  Armstrong,  D.  V.  Buchanan,  M.  H.  Mallon, 

R.  S.  Caldwell,  and  R.  E.  Millemann. 

Marine  Biology,  Vol.  38,  p.  239-252,  1976.  9  fig.,  6 

tab.,  26  ref. 

Descriptors:  'Insecticides,  'Crabs,  'Crustaceans, 
•Toxicity,  'Pesticides,  'Chlorinated  hydrocarbon 
pesticides,  'Growth  stages,  Path  of  pollutants. 
Mortality,  Environmental  effects,  Animal 
physiology,  Lethal  limit,  Bioassay,  Metabolism, 
Larvae,  Juvenile  growth  stage.  Mature  growth 
stage. 

Identifiers:  'Methoxychlor,  'Dungeness  crab, 
Histology,  Ecdysis,  Bioaccumulation. 


The  toxicity  of  methoxychlor,  determined  i 
and   chronic   studies  using  larval,   juven' 
adult  stages  of  Dungeness  Crab,  Cancer  i 
was  inversely  related  to  the  age  of  the  cr 
hatching  and  increased  with  the  length 
sure.  Hatching  of  eggs  was  not  adversely  i 
by  methoxychlor  concentrations  up  to  10  | 
grams/liter,  and  molting  from  prezoeae 
was  reduced  30%  from  controls.   Sensil 
adult  and  juvenile  crabs  increased  during  < 
In   uptake   experiments,   juvenile  crabs 
trated  methoxychlor  more  rapidly  than  did] 
Loss  of  the  pesticide  from  adult  crabs  wail 
and  was  95%  complete  after  15  days  of  depj 
Concentrations  of  methoxychlor  were  foun  » 
highest  in  exoskeleton,  gill,  and  hepatopanl 
tissues,   in  declining   order.   About   81%    I 
methoxychlor  measured  in  whole  body  sf 
was  associated  with  exoskeleton.  (Katz) 
W77 -05639 


EFFECTS  OF  VARIOUS  ENVDXONMI 
FACTORS  ON  EGG  DEVELOPMEN 
SEVERAL  SPECIES  OF  ACARTL 
SOUTHERN  CALIFORNIA, 

Scripps   Institution  of  Oceanography, 

Calif. 

S.  Uye,  and  A.  Fleminger. 

Marine  Biology,  Vol.  38,  p.  253-262.  1976. . 

tab.,  23  ref. 

Descriptors:  'Copepods,  'Plankton,  I 
tebrates,  'Life  stages,  'Embryonic  growth  ■ 
Growth  rates,  'California,  'Environmeia 
fects,  Water  quality,  'Salinity,  Temperatu,! 
ygen,  Light  intensity,  Benthos,  Mud,  Sedi* 
Water  temperature. 
Identifiers:  'Acartia,  Survival. 

The  hatching  of  the  eggs  of  3  Acartia  spei*i 
tonsa,  A.  Clausi,  and  Acartia  sp.  D  spawne« 
laboratory  and  the  eggs  of  Acartia  (spec  •  I 
determined)  isolated  from  natural  bottoia 
ments  was  examined  under  various  enviroi* 
conditions  (temperature,  salinity  and  temps* 
combinations,  oxygen  concentration,  ilium  ti 
and  the  presence  of  bottom  mud).  The  r.g 
temperature  and  salinity  in  which  eggs  hatc^i 
fered  from  one  species  to  another.  Egg  hi 
was  inhibited  under  ceratin  environmental* 
tions  for  all  species,  althoigh  egg  viabilit:u 
such  conditions  varied  from  one  spe  s 
another.  In  relation  to  these  findings,  ib 
separation  of  planktonic  Acartia  populate  i 
the  role  of  dormant  eggs  during  their  sM 
absence  in  the  plankton  of  Southern  Caa 
coastal  waters  were  discussed.  (Katz) 
W77-05640 


TOXIC  EFFECTS  OF  HEXAVALENT  CHJ1 
UM  ON  BROOK  TROUT  (SALVELINUlH 
TINALIS)  AND  RAINBOW  TROUT  (SU 
GAIRDNERI), 

Environmental  Research  Lab.,  Duluth,  Mil 
D.  A.  Benoit. 

Water  Research,  Vol.  10,  p.  497-500,  1976,  « 
tab.,  Href. 

Descriptors:  'Heavy  metals,  'Chriii 
•Salmonids,  'Bioassay,  'Toxins,  *T* 
•Rainbow  trout,  *Brook  trout,  *Trout,  *< 
rates,  Growth  stages,  Life  cycles,  Reproctl 
Productivity  Bioindicators,  Lethal  limit,  * 
ty,  Environmental  effects,  Water  quality,  » 
pollutants,  Fish  eggs.  Fish  physiology. 
Identifiers:  Bioaccumulation,  •Survival  ral 

Exposing  brook  trout  to  various  concentra.nj 
chromium  for  up  to  22  months  including  reX 
tion  significantly  increased  alevin  mortty 
0.35mgCr/l  and  retarded  growth  of  younjri 
trout  at  the  lowest  concentation  testes  01 
Cr/L).  Eight  month  exposures  of  rainbc,B 
significantly  increased  alevin  mortality  at,* 
Cr/1  and  also  retarded  growth  at  the  low(  c 
centration  tested.  Exposure  of  brook  trouisi 
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ionths  showed  that  growth  was  only  tem- 
ily  affected.  Reproduction  and  embryo 
ability  of  trout  were  unaffected  at  Cr  concen- 
ds  that  affected  survival  of  newly  hatched 
is.  The  maximum  acceptable  toxicant  con- 
ition  (MATC)  for  brook  and  rainbow  trout 
ied  to  Cr  in  water  with  a  hardness  of  45mg/l 
iCo3)  and  a  pH  range  of  7-8  lay  between  0  20- 
g  Cr/1.  the  96-h  LC-50  for  brook  and  rain- 
rout  was  59  and  69  mg  Cr/1 ,  respectively  •  the 
ation  factor  (MATC  96-h  L-50)  for  both  spe- 
vas  determined  to  lie  between  0.003  and 
(Katz) 
15641 


ITIONS  IN  THE  HEPATOPANCREATIC 
VLASE  ACTIVITY  IN  FISHES  EXPOSED 
IME  INDUSTRIAL  POLLUTANTS, 

Bharati  Univ.,  Santiniketan  (India).' 

cherjee,  and  S.  Bhattacharya. 

Research,  Vol.  11,  p.  71-74,  1977,  3  fig,  2 

ref. 

ptors:      'Freshwater      fish,      "Inhibition, 
"".',,  „        h       Physiology,       'Effluents, 
s,  'Pollutants,   'Industrial  wastes,  Water 
)n     sources.     Water     quality,     Phenols 
",  Ammonia,  Sulfides,  Bioassay,  Analytical 
[lies,  Mode  of  Action,  Metabolism, 
lers:     'Hepatopancreatic     alpha-amylase 
umulation,       'Ophicephalus       punctatus 
s  batrachus.  ' 

ffect  of  industrial  pollutants  on  the 
>ancreatic  alpha-amylase  activity  in  two 
iter  teleosts  Ophicephalus  punctatus  and 
batrachus  were  investigated.  High  degrees 
bition  were  noted  in  isolated  treatments 
:  toxicants  and  composite  factory  effluent 
[h  the  concentrations  of  the  pollutants  used 

similar  survival  rates,  they  differed  sig- 
ly  in  the  extent  of  their  action.  Low  con- 
ons  producing  only  a  10%  mortality  rate 

less  physiologically  effective  than  the  TL- 
■  90  days  chronic  exposure  to  the  un- 
factory  effluent  caused  no  mortality  but 
d  a  high  degree  of  inhibition.  The  toxicants 
fere  phenols,   sulfides,  copper  and  am- 

A2 


two  concentrations.  The  water  and  organisms 
were  analysed  for  the  metals  periodically  during 
the  10-week  tests.  Both  mercury  and  silver  werf 
bioaccumulated  by  fish.  The  concentration  factor! 
for  mercury  were  greatr  than  for  silver.  Further 
waTnn?  T  bioma8nifi<=<i  "y  fish  whereas  silver 
was  not  Freshwater  mussels  were  found  to  be 
poor^indicator  species  for  metal  contamination. 

W77-05644 


STUDIES  ON  THE  TOXICITY  OF  COPPFR 
SULPHATE  TO  STONE  LOACH  NOEmYcHf? 
LUS  BARBATULUS  (L.)  IN  HARD  WATER 

(Eng7a„d)°       °"     RCSearCh     Lab'     SteVena*e 

LF-  d<\f"  G  Solbe-  and  v-  A-  Cooper. 

Water  Research,  Vol.  10,  p  523-527,  1976,  3  fig  5 

tab,  14  ref.  6' 

Descriptors:  'Toxins,  'Toxicity,  'Fish  physiolo- 
8ViV  2?,per'  CoPPer  compounds,  'Copper 
sulfate,  'Hardness(Water),  Water  quality,  Path  of 

fron?  T«  U°d\?f  auCti°n'  Salmonids,  Rainbow 
S  B'oaTsa.y'  Metabolism,  Lethal  limit,  Heavy 
metals,  Cadmium,  Zinc  y 

Identifiers:      Bioaccumulation,      'Stone      loach 
Noemacheilus  barbatulus,  Survival  rates,  Site  of 
action,  Sensitivity. 


The  toxicity  of  copper  sulphate  to  Neomacheilus 
barbatulus  was  studied  for  64  days  in  a  water  of 
<n  hardn"s  249mg/l  at  CaC03.  The  63-day  LC- 
50  as  0.25mg  Cu/1.  Larger  fish  survived  longer  and 
at  concentrations  greater  than  0.29mg/l  fish  hid 
less  during  daylight.  Noemacheilus  surviving 
0.1 2mg  Cu/1  for  64  days  shed  copper  when  placed 
m  clean  water  for  7  days.  Gill,  muscle,  eye,  and 
vertebre  lost  significant  amounts  of  copper  during 
this  period.  The  opportunity  to  shed  copper  during 
a  short  period  when  the  poison  supply  to  their  tank 
failed,  may  have  allowed  fish  exposed  to  0.49mg/l 
to  live  12  days  longer  than  expected.  The  sensitivi- 
ty of  Noemacheilis  to  copper,  cadmium,  and  zinc 
was  compared  to  that  of  rainbow  trout,  salmo 
gairdnen.  (Katz) 
W77-05645 


Effects  Of  Pollution— Group  5C 

Oikos   Vol.  27,  No.  3,  p.  414-427,  1976.  1  tab.,  15 
fig.,  41  ref. 

Descriptors:  'Pollution  abatement,  'Succession, 
Biological  communities,   'Benthos,   'Analytical 

techniques,  'Environmental  effects,  'Salinity 
Water  temperature,  Estuaries,  Biomass,  Water 

pollution  effects,  Invertebrates,  Mollusks    'Pulp 

wastes. 

Following  the  closure  of  a  sulphite  pulp  mill  the 
recovery  and  succession  of  the  macrobenthic  com- 
munities was  monitored.  Community  composition 
similar  to  that  recorded  forty  years  before  was 
achieved     within     eight    years.     The     sequential 
changes  of  some  numerically  dominant  popula- 
tions showed  a  bell-shaped  curve  pattern.  During 
the  first  years  after  pollution  abatement,  when 
polychaetes  dominated,  population  changes  were 
drastic  but  evened  out  in  later  serai  stages    The 
role    of    larval    recruitment    in    succession    is 
discussed.  Three  diversity  indices  were  used  to  as- 
sess the  community  structure:  Shannon's  formula 
its  measurement  of  evenness,  and  Sanders'  rare- 
faction technique.  As  tools  for  assessing  pollution 
or  recovery,  the  two  former  had  to  be  used  with 
care,  as  the  highest  values  were  recorded  at  the 
beginning  of  the  recovery  process  when  the  in- 
dividuals found  were  few  but  evenly  distributed 
among  the  few  species  present.  The  rarefaction 
technique  and  the  measure  of  species  richness 
were  more  satisfactory  for  this  kind  of  assess- 
ment. (Katz) 
W77-05647 


R    FUNCTION    OF    WATERPIPE    IN- 

TIONS,  (IN  RUSSIAN), 

ary  bibliographic  entry  see  Field  5D 
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u^l?J^  MODEL  FOR  EVALUATING 
HAVIOR  OF  HEAVY  METALS  IN  AN 
C  ENVIRONMENT, 

Kodak  Co.,  Rochester,  N.  Y.  Health  and 

10. 

laar,  W.  S.  Ewell,  S.  P.  Oziuba,  W  W 

id  P.  J.  Murphy. 

search,  Vol.  11,  p.  101-110,  1977,  3  fig,  11 

'rs:  'Model  studies,  Research  and 
ent  'Heavy  metals,  'Bioindicators 
quahty,  'Silver,  'Mercury,  'Algae, 
,  Minnows,  Path  of  pollutants,  Bioas- 
tant  identification. 

s:    Bioaccumulation,    Biomagnification 
biological       systems,       Pimephales 
Thiosulfates,  Scenedesmus  sp.,  Mar- 
'P-,  Liqumia  sp.,  Daphnia  magna. 

:  biological  system  capable  of  simultane- 
nguisning  between  bioaccumulation  and 
cation  through  successive  trophic  levels 
uc  ecosystem  was  described.  The  organ- 
m  the  system  were  algae,  Scenedesmus 
»a  magna,  freshwater  mussels,  Liqumia 
arqantifera  sp.,  and  the  flathead  min- 
*les  Promelas.  Thiosulfate  com- 
rcury  and  silver  were  each  studied  at 


OBSERVATIONS    ON    THE    TOLERANCE    OF 

™  ™™£°D    ASELLVS    MERIDIANUS    RAC. 
TO  COPPER  AND  LEAD, 

BiaoTobridge    Un'V    (England)-    DePl    of   Applied 
B.  E.  Brown. 

Water  Research,  Vol.  10,  p.  555-559,  1976  3  fie  5 
tab,  23  ref. 

Descriptors:  'Isopods,  'Toxicity,  'Toxins 
'Heavy  metals,  'Lead,  'Copper,  'Growth  rates' 
Mine  wastes,  Invertebrates,  Environmental  ef- 
fects, Water  pollution  sources,  Water  quality 
Genetics,  Laboratory  tests,  Fish  physiology 
Identifiers:  Bioaccumulation,  Tolerance  to  metals. 

Assellus  meridianus  from  sites  receiving  mine- 
drainage  in  the  Hayle  and  Gannel  Rivers  in  Corn- 
wall exhibited,  by  toxicity  tests  and  growth  rate 
experiments,  to  be  particularly  tolerant  to  copper 
and  lead.  Isopods  from  the  Hayle,  a  river  high  in 
concentrations  of  copper  in  both  water  and  sedi- 
ments and  low  lead  concentrations,  were  tolerant 
to  both  copper  and  lead.  Isopods  from  the  Gannel 
a  river  with  moderately  high  concentrations  of 
copper  and  exceptionally  high  concentrations  of 
lead,  were  tolerant  to  lead  only.  Tolerance  to  lead 
was  shown  to  persist  in  animals  from  the  Gannel 
*2  generation  which  had  been  cultured  in  the 
laboratory.  (Katz) 
W77-05646 


RESIDUES  OF  ORGANOCHLORINE  INSECTI- 
CIDES IN  SOME  FISHES  AND  BIRDS  IN  THE 
GEZIRA  OF  SUDAN, 

Agriculture  Research  Corp.,  Wad  Medani  (Sudan) 

O.  A.  El-Zorgani. 

Pesticide  Science,  Vol  7,  p.  150-152,  1976.  2  tab  5 

ref. 

Descriptors:  'Pesticides,  'Birds,  'Fish  *DDT 
'DDE  'Dieldrin,  'Path  of  pollutants,'  Animai 
physiology,  'Chlorinated  hydrocarbon  pesticides 
Metabolism,  Laboratory  tests,  Bioassay,  Africa' 
'Insecticides. 

'SnSzira).     *™-  Bi~ lation, 

Twenty-eight  specimens  representing  five  species 
of  fish  and  five  species  of  birds  from  the  Gezira 
Research  Farm,  Wad  Medani,  Sudan  were 
analyzed  for  residues  of  organochlorine  insecti- 
cides. All  fish  muscle  samples  were  found  to  con- 
tain DDE,  TDE,  and  DDT  in  total  concentrations 
ranging  from  0.27  to  16.0  mg/kg  tissue.  In  addition 
to  DDT-type  residues,  dieldrin  was  also  found  in 
bird  samples.  Concentrations  in  bird  breast  muscle 
ranged  from  0.07  to  5.5  mg/kg.  Bird  liver  samples 
examined  were  found  to  contain  higher  residue 
levels  than  the  breast  muscle  samples.  (Katz) 
W77-05648 


BENTHIC  FAUNAL  DYNAMICS  DURING  SUC- 
CESSION FOLLOWING  POLLUTION  ABATE- 
MENT IN  A  SWEDISH  ESTUARY, 

Sweden  Water  and  Air  Pollution  Research  Lab 

Goteborg. 

R.  Rosenberg. 


DDT  RESIDUES  IN  BENTHIC  INVER- 
TEBRATES AND  DEMERSAL  FISH  IN  ST 
MARGARET'S  BAY,  NOVA  SCOTIA,  ' 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Ecology  Lab. 

B.  T.  Hargrave,  and  G.  A.  Phillips. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol  33,  p.  1692-1698,  1  fig,  l  tab,  21  ref. 

Descriptors:  'Pesticides,  *DDT,  'Chlorinated 
hydrocarbon  pesticides,  'Path  of  pollutants 
Food  chains,  'Food  webs,  'Bottom  fish,  DDE' 
DDD  Metabolism,  Invertebrates,  Fish,  Animal 
physiology,  Amphipoda,  Gastropods,  Laboratory 
tests,  Detritus,  Air  environment,  Benthos 
'Canada. 

Identifiers:  Bioaccumulation,  'Demersal  fish    St 
Margaret's  BayfNova  Scotia). 

Organochlorine       residues,       DDT       and       its 
metabolites,  were  measured  in  samples  of  benthic 
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invertebrates  and  demersal  fish  taken  from  St. 
Margaret's  Bay,  Nova  Scotia.  No  other  or- 
ganochlorine  compounds  were  present  in  detecta- 
ble amounts.  Total  DDT  levels  in  whole  organ- 
isms, excluding  lipid-rich  tissues,  grouped  as 
benthic  epifauna,  infauna,  and  demersal  fish  were 
not  significantly  different  and  thus  no  accumula- 
tion occurred  in  this  food  chain.  Atmospheric 
supply  was  considered  the  most  probably  major 
source  of  low  levels  of  contamination.  A  detritus- 
based  food  web  was  suggested  as  equalizing 
residue  concentration  between  various  feeding 
types.  (Katz) 
W77-05649 


INFLUENCE  OF  TEMPERATURE  AND  WIND 
ON  THE  SURVIVAL  OF  EARLY  STAGES  OF 
YELLOW  PERCH,  PERCA  FLAVESCENS, 

Cornell  Univ.,  Ithaca,   N.  Y.   Dept.  of  Natural 

Resources. 

M.D.Clady. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  33,  p.  1887-1893,  1976,  4  fig,  3  tab,  15 

ref. 

Descriptors:  'Yellow  perch,  'Perches,  'Growth 
stages,  'Life  cycles,  'Fish  eggs,  'Embryonic 
growth  stage,  'Larvae,  'Fecundity,  'Winds,  'Air 
circulation,  'Air  temperature,  'Air  environment, 
'Fish  physiology,  Environmental  effects,  Bioas- 
say.  Turbulence,  Weather. 
Identifiers:  'Survival  rates. 

Survival  from  the  egg  to  larval  stage  was  estimated 
for  the  1969-75  year-classes  of  yellow  perch,  Perca 
flavescens,  in  Oneida  Lake.  Egg  production  was 
determined  from  mark-and-recapture  estimates  of 
adult  stock  and  measurements  of  fecundity,  and 
abundance  of  the  resulting  cohort  was  estimated 
from  annual  larval  surveys.  Early  survival,  which 
varied  from  1.6  to  18.4%  was  correlated  positively 
with  temperature  and  negatively  with  wind.  Two 
variables,  mean  daily  air  temperature  during  the  3 
wk  prior  to  the  date  the  larvae  attained  a  mean 
length  of  8mm  and  mean  daily  wind  velocity  for  4 
wk  prior  to  this  date,  accounted  for  87%  of  the 
variability  in  survival  of  perch.  Physical  destruc- 
tion and  movement  of  eggs  by  high  winds  and 
greater  mortality  of  prolarvae  caused  by  low  tem- 
perature could  account  for  the  differences  in  sur- 
vival between  years,  but  do  not  appear  severe 
enough  to  account  for  the  80+%  base  mortality 
that  occurred  in  all  years.  The  low  year-to-year 
variation  in  survial  suggests  that  temperature  and 
wind  influenced  year-class  size  through  a  complex 
of  many  relatively  minor  mortality  factors,  rather 
than  through  one  catastrophic  event.  (Katz) 
W77-05650 


THE  TOXIC  EFFECTS  OF 

TRINITROTOLUENE  (TNT)  AND  ITS  PRIMA- 
RY DEGRADATION  PRODUCTS  ON  TWO  SPE- 
CIES OF  ALGAE  AND  THE  FATHEAD  MIN- 
NOW, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  En- 
vironmental Sciences  and  Engineering. 
L.  A.  Smock. 

Water  Research,  Vol.  10,  p.  537-543,  1976,  8  fig,  24 
ref. 

Descriptors:  'Toxicity,  'Toxins,  'Metabolism, 
'Algae,  'Minnows,  'Chemical  reactions, 
•Chemical  wastes,  Bioassay,  Inhibition,  Growth 
rates,  Animal  behavior,  Mortality,  Lethal  limit. 
Identifiers:  'Fathead  minnows,  'Ammunition 
wastes,  TNT,  'Trinitrotoluene,  'Microcystis 
aeruginosa,  'Selenastrum         capricornutum, 

•Pimephales  promelas,  'TNTcc, 

•Bioaccumulation. 

The  effects  of  alpha  trinitrotoluene  (alpha  TNT) 
and  its  primary  degradation  product  (TNTcc), 
commonly  referred  to  as  'pink  water',  were  deter- 
mined on  members  of  two  trophic  levels.  The 
growth  responses  of  the  algae  Selenastrum 
capricornutum  and  Microcystis  aeruginosa  were 


examined  through  static  bioassays,  Death  and 
behavioral  responses  of  the  fathead  minnow 
(Pimephales  promelas)  were  determined  using  a 
proportional  diluter.  Alpha  TNT  and  TNTcc  were 
both  more  toxic  to  the  fathead  minnow  than  to 
either  species  of  alga.  Five  and  15mg/l  alpha  TNT 
inhibited  S.  capricornutum  and  M.  aeruginosa 
growth,  respectively..  TNTcc  inhibited  S. 
capricornutum  growth  at  concentrations  above  9 
mg/1:  it  was  lethal  to  M.  aeraginosa  to  50mg/l,  but 
stimulated  growth  at  lower  concentrations.  The  96- 
h  LC-50  values  based  on  the  death  response  of  the 
fathead  minnow  to  alpha  TNT  and  TNTcc  were 
2.58  and  1.60mg/l,  respectively.  The  96-h  LC-50 
values  based  on  the  behavioral  responses  were 
0.46  and  0.64mg/l,  respectively.  There  was  no 
response  to  concentrations  of  0.05mg/l  and  aplha 
TNT  and  0.07mg/l  TNTcc.  (Katz) 
W77-05651 


STUDY  OF  A  HUMAN  POPULATION  EXPOSED 
TO  METHYLMERCURY  FROM  FISH  CON- 
SUMPTION, (IN  FRENCH), 

Siena  Univ.  (Italy).  Laboratorio  di  Idrobiologio. 
E.  Bacci,  G.  Angotzi,  A.  Bralia,  L.  Lampariello, 
and  E.  Zanette. 
Re v  Int  Oceanogr  Med  4 1  /42,  p  1 27-14 1 ,  1 976. 

Descriptors:  'Mercury,  Human  population,  Fish, 

Distribution,    'Food   chains,   Toxicity,   Pollutant 

identification. 

Identifiers:  'Vada(Italy),  'Methylmercury. 

This  research  concludes  a  study  on  Hg  distribution 
along  the  foodchains  in  a  particular  environment, 
the  shallow  waters  of  Vada  (Leghorn,  Italy),  pol- 
luted by  the  discharge  of  a  chlor-alkali  plant.  Hu- 
mans, the  last  step  of  the  food-chain,  were  studied 
by  means  of  the  most  accessible  biological  sam- 
ples (blood,  urine,  nails,  and  hair).  The  results  ob- 
tained are  considerably  more  than  the  norm  and 
strictly  dependent  on  the  consumption  of  local 
fish.  The  correlation  between  concentrations  of 
Hg  in  the  biological  parameters  and  their  variation 
during  a  period  of  time  was  also  studied.  Since  the 
Hg  is  found  almost  completely  in  the  form  of 
methylmercury,  all  the  persons  were  examined 
from  a  neurological  point  of  view.  None  of  them, 
for  the  moment,  present  evident  symptoms  of  an 
acute  intoxication  by  methylmercury,  but  subclini- 
cal damage  is  not  to  be  excluded. -Copyright  1976, 
Biological  Abstracts,  Inc. 
W77-05688 


EFFECTS   OF   KRAFT   PULPING   EFFLUENTS 

ON  THE  BENTHIC  ALGAL  POPULATIONS  IN 

NORTHWESTERN    SPAIN.    I.    DISTRIBUTION 

AND  ABUNDANCE  OF  CHARACTERISTIC  FU- 

CACEAE  (INCIDENCIA  DE  VERTDDOS  INDUS- 

TRIALES   EN   LA   ESTRUCTURA   DE   POBLA- 

CIONES  INTERMAREALES.  I.  DISTRD3UCION 

Y     ABUNDANCIA     DE     FUCACEAS     CARAC- 

TERISTICAS), 

Instituto    de    Investigaciones    Pesqueras,    Vigo 

(Spain). 

F.  X.  Niell,  and  Y.  J.  Buela. 

Investigacion  Pesquera,  Vol  40,  No  1,  p  137-149, 

January,  1976.  5  fig,  6  ref,  2  tab. 

Descriptors:  'Pulp  wastes,  'Water  pollution  ef- 
fects, 'Benthic  flora,  'Aquatic  algae,  Wastes,  In- 
dustrial wastes,  Water  pollution  sources.  Pulp  and 
paper  industry,  Effluents,  Aquatic  microorgan- 
isms, Lignins,  Biomass,  Europe,  Foreign  coun- 
tries, Bays. 

Identifiers:  'Spain,  Pontevedra  Bay(Spain),  Fu- 
caceae. 

Populations  of  intertidal  Fucaceae  growing  near 
kraft  pulp  mill  discharges  in  Pontevedra  Bay  in 
Northwestern  Spain  show  signs  of  stress  as  a 
result  of  the  pollution.  Measurement  of  stress  on 
populations  of  Ascophyllum  nodosum,  Pelvetia 
canalicalala,  Fucus  vesiculosus,  and  Fucus 
spiralis  is  discussed.  A  high  correlation  was  noted 
between  quantities  of  lignosulfonic  residues  and 
biomass.  (Sykes-IPC) 


W77-05690 

FISH  TOXICITY  WITH  SPECIHf  KKFKR 
TO  THE  PULP  AND  PAPER  INDUSTRY, 

R.  J.P.  Brouzes. 

In:  Proceedings  of  Seminars  on  Water  Po 
Abatement  Technology  in  the  Pulp  and  Pa) 
dustry,  May  1975,  Ottawa,  Moncton,  and 
George,  Canada,  Environmental  Protectk) 
vice,  Water  Pollution  Control  Direc 
Economic  and  Technical  Review  Report  1 
WP-76-4,  p  81-124,  March,  1976.  3  fig,  10< 
tab,  3  append. 

Descriptors:  'Pulp  wastes,  'Fish,  *Tc 
•Water  pollution  effects,  Aquatic  animals, 
say,  Water  pollution  sources,  Wastes,  In< 
wastes,  'Pulp  and  paper  industry,  Eff 
Water  pollution. 
Identifiers:  Technical  nomenclature. 

This  discussion  outlines  basic  toxicity  (act 
sublethal)  concepts,  fish  bioassay  techniqu 
sources  and  characteristics  of  pulp  and  pap 
derived  pollutants  which  are  deleterious  to 
organisms.  A  glossary  of  terms  is  appende 
also  W77-05708)  (Brown-IPC) 
W77-05712 


PHYSIOLOGICAL  EFFECTS  OF  CERTA 
VIRONMENTAL  FACTORS  ON  OR 
METABOLISM  IN  FISH,  (IN  FRENCH), 

Ann  Inst  Michel  Pacha  7,  p  41-71 ,  1974. 

Descriptors:         'Metabolism,         'Temp* 
'Salinity,    'Carbohydrates,    'Lipids,    *Pii 
Fish,  Industrial  wastes,  Mortality,  *Oxygenfl 

The  influences  of  oxygenation,  tempeatu 
salinity  on  carbohydrate,  lipid  and  i 
metabolism  in  fish  were  analyzed.  Studies^ 
effects  of  variations  in  any  of  these  factors  « 
natural  events  or  industrial  pollution,  on  di 
ment  and  survival  of  populations  of  numercN 
cies  were  reviewed. --Copyright  1976,  BidJ 
Abstracts,  Inc. 
W77-05719 


POST-IMPOUNDMENT  EFFECTS  OF  t 
LATED  FLOWS  FROM  DWORSHAK  W-. 
THE  BENTHIC  INSECT  COMMUNITY  CI 
CLEARWATER  RIVER,  D3AHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Entomolog; 
J.  E.  Stanton. 

Available  from  the  National  Technical  Ii  I 
tion  Service,  Springfield,  VA  22161  as  PBO 
Price  codes:  A05  in  paper  copy,  A01  in  micii 
M.  S.  Thesis,  January  1977.  80  p,  1 1  fig,  131 
ref,  3  append.  OWRT  A-035-JDA(4).  14-3) 
7028. 

Descriptors:  'Benthos,  'Aquatic  insects,  If 
Mayflies,  Caddisflies,  Aquatic  habitats,  *Fjl 
poundments,  Sites,  Shores,  Aquatic  envircn 
Aquatic  drift,  'Idaho,  Rivers,  Dams,  *Rel 
flow. 

Identifiers:  Riffles,  Pools,  *Cle» 
RiverUdaho),  Dworshak  Dam(Idaho),  CM 
tion. 

A  study  of  determine  post-impoundment  ef  P 
Dworshak  Dam  on  aquatic  insects  in  nil 
Idaho's  Clearwater  River  was  conducted  fn 
gust  1973  to  September  1976.  Shoreline  rif  * 
pools  were  sampled  and  laboratory  and  vf 
simulation  tests  conducted  to  study  « 
preference  and  colonization  behavior.  Dv! 
Dam  has  had  little  appreciable  effect  ore 
maximum  and  minimum  flows  and  river  t<l 
tures.  Deterimental  effects  on  river  benth.l 
been  small.  Decreases  in  insect  density  bf 
curred  on  shoreline  substrate  that  is  subjif 
daily  de  watering  because  drifting  insects  J 
readily  colonize  these  areas.  Under  natural 
tions,  colonization  time  was  more  import* 


50 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 


yton  development  in  determining  insect 
1  on  cobble  substrate.  Two  to  three  weeks 
equired  for  colonization  by  most  species  to 
totically  equal  on  newly-watered  and  per- 
tly-watered substrates.  Insect  density  in 
ne  riffles  increased  with  increasing  depth  to 
sven  under  stable  flow  conditions.  Drift  stu- 
sar  shore  revealed  that  most  insects  were 
ictive  and  that,  while  the  highest  total 
r  per  hour  drifted  at  the  45  cm  depth  the 
number  per  m3  of  flow  drifted  at  the  15  cm 
A  larger  percentage  of  the  insect  communi- 
ed  at  the  shallower  depth,  thus  supporting 
i  that  habitat  quality  for  many  riverine  spe- 
ess  near  the  water's  edge  even  under  natu- 
condiUons. 
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ROWTH   OF  DAPHNIA   MAGNA   IN  A 
M  ENRICHED  WITH  DISSOLVED  OR- 
SUBSTANCES,  (IN  RUSSIAN), 
sian  State  Univ.,  Minsk  (USSR) 
ryuchkova,  and  V.  K.  Rybak 
»1  Zh  12(2),  p  62-66,  1976. 

tors:  *Algae,  Daphnia,  "Organic  matter, 
:d  solid,  Reproduction,  *Growth  rates 
:rs:  "Daphnia-magna,  'Dissolved  organic 
'Algal  hydrolystate. 

wth  of  sterile  D.  magna  cultures  in  media 
with  dissolved  organic  substances  in  the 
iminopeptide,  or  algal  hydrolystate  as  the 
d  source  was  stuidied.  Algal  hydrolysate 
entration  of  7  cal/1  maintained  life  and  so- 
>wth  of  the  water  fleas  for  a  long  period  of 
•18  days),  but  did  not  ensure  reproduc- 
pynght  1976,  Biological  Abstracts!  Inc 


lVnSa,ble  ^  the,Natio"al  Technical  Informa- 
Uon  Service,  Springfield,  VA  22161  as  PB-264  914 
Price  codes:  A07  in  paper  copy,  A01  in  mkroficne' 
MA  Thesis,  August  1971.  102  p,  12  fig  13  tab  54 
ref.^3  append.  OWRT  B-039-MO(2),8,4 -31 COO. 

Descriptors:  "Thermal  pollution.  Reservoirs 
Fisheries,   "Age,  "Growth  rates,   "Bass    Heated 

Identifiers:  Thomas  Hill  Reservoir(Mo). 

The  age  and  growth  of  largemouth  bass  was  stu- 

Grow'th  Vr^  '?aded  4'500  acre-reservoir. 
Growth  of  fish  from  the  Hotwater  Arm  was  com- 

luZL  .  fr°m  a  Contro1  Arm-  Maximum 
Hntw^8e  2 mpenracture  was  37C  which  elevated  th™ 
Hotwater  Arm  0.5-1 1.5C  above  the  Control  Arm 
The  reservoir  was  formed  in  1966,  clear  for  3 
years,  but  became  turbid  in  '69-'70,  the  time  of  the 

fv  kUTef  W3ter  had  "°  effect  on  water  quali- 
ty. Checks  formed  on  the  scales  in  winter  and 

K1  evw^«  made  age  and  growth  ana'ysis  dif- 

S'r^,  ftrenCeS  Were  found  between  body- 
scale  relationships  or  condition  factors.  Heated 
water  had  these  measurable  effects  upon  the  bass: 
1  annulus  formation  occurred  one  month  earlier 
Ul  it  extended  the  growing  season  and  annual  in- 
crement of  growth;  (3)  bass  were  attracted  to 
heated  water  and  provided  an  excellent  winter 
eff~7"  ■ atCd  Wattr  had  no  aPPa^nt  deleterious 
W77  05731       Cm°       baSS-  (Witt-Missouri) 


FECT  OF  SELENIUM  ON  THE  UL- 
UCTURE  AND  PHYSIOLOGICAL  PRO- 
.  OF  THE  BLUE-GREEN  ALGA,  PHOR- 
LURIDUM  VAR.  OLIVACEA, 

mv.,  Ohio.  Dept.  of  Biology. 

J  from  the  National  Technical  Informa- 
ice  Springfield,  VA  22161  as  PB-265  066 
es:  A08  in  paper  copy,  A01  in  microfiche' 

^OHVIoS,56P'46fi8'6tab'59ref- 

rs:  "Cyanophyta,  Phytoplankton,  Tox- 
owth  rates,  Lethal  limit.  Photosynthesis 
tological studies,  Inhibitors,  Monitoring' 
j?      Selenite,     "Phormidium     luridum 
I  Lysis,  Ultrastructive(Algae). 

iments  were  employed  to  monitor  Blue- 

>e  growth.  It  was  determined  that  the 

level  was  between  10-6M  selenite  At  the 

wcentrations,     no     apparent     adverse 

was  noted  in  P.  luridum.  However    at 

ions  of  10-5M  the  alga  degenerated  in  a 

e  sequence  which  terminated  in  lysis 

s  concentrations  except  10-6M  induced 

ate  (within  6  hours)  inhibitory  effect  on 

»etic  activity.  The  ultrastructural  obser- 

selemte  treated  P.  luridum  cells  appears 

lUve  of  aging  and  degnerating  cells,  i  e 

ytoplasm,  numerous  storage  vacuoles 

ar     inclusions,     intacellular     spaces 

formation,  eventual  lysis  and  release  of 

.1    r        lnvesti«ation    showed    that 

n  the  form  of  selenite  ion)  is  toxic  and 

JUndUmo  m  concentraUons  exceeding 
w-Ohio  State). 


GROWTH  OF  THE  WHITE  CRAPPIE  ON  A 
RESERVOIR  RECEIVING  A  THERMAL 
DISCHARGE:  THOMAS  HILL,  MISSOURI 

Missouri    Univ.-Columbia.    School   of   Forestry 
Fisheries  and  Wildlife. 
N.  Siripunt. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  V A  22161  as  PB-265  154 
Pnce  codes:  A08  in  paper  copy,  A01  in  microfiche! 
MA.  Thesis,  December  1972.  127  p,  27  fie   10  tab 
1 10  ref.  OWRT  B-039-MO(3),  14-31-bo01-f296 

Descriptors:     "Thermal     pollution,     Reservoirs 
Fisheries,     Age,     "Growth     rates,     "Sunfishes,' 
Missouri,  Heated  water,  Water  pollution  effects 
Electric  powerplants. 

Identifiers:  Thomas  Hill  Reservoir(Mo)    "White 
crappie. 

The  age  and  growth  of  white  crappie  was  studied 
in  a  thermally  loaded  4,500  acre  reservoir.  Growth 
of  fish  from  the  Hotwater  Arm  was  compared  to 
that  from  a  Control  Arm.  Maximum  discharge 
temperature  was  37C  which  elevated  the  Hotwater 
Arm  0.5-1 1.5C  above  the  Control  Arm.  The  reser- 
voir was  formed  in  1966,  clear  for  three  years   but 
became  turbid  in  '69-'70,  the  time  of  this  study 
After  a  detailed  analysis  of  2,454  fish  it  is  difficult 
to  state  categorically  what  effect  heated  water  had 
on  the  growth  rate.  Of  note  is  that  a  'normal' 
frequency  distribution  of  fish  was  composed  of  2 
to  4  classes.  Young  fish  of  several  year  classes 
grew  to  140-160  mm  and  then  stopped  growing 
Turbidity  and  available  forage  may  have  been 
determinant  factors  in  growth  of  this  fish  popula- 
tion. (Witt-Missouri) 
W77-05732 


Effects  Of  Pollution— Group  5C 

i°K«  ,In,l?rtebrate  Pathology,  Vol.  27,  1976, 
p.  247-253.  12  fig,  2  tab,  8  ref. 

Descriptors:  Commercial  shellfish,  "Crabs 
Crustaceans,  "Supersaturation,  "Animal  diseases' 
Animal  physiology,  "Animal  pathology,  Bioassay, 
Mortality,  Laboratory  investigations,  Seawater 
Animal  parasites,  Benthos. 

Identifiers:  "Blue  crab,  Callinectes  sapidus,  "Gas 
emboli,  Crab  gills,  Heart,  Crab  tissues,  "Gas  bub- 
ble disease,  Paramebiasis. 

Exposure  of  crabs  to  water  supersaturated  with  air 
resulted  in  formation  of  gas  embolism  in  the  hemal 
system  which  in  turn  caused  localized  ischemia 
More  than  one-third  of  the  exposed  crabs  died  dur- 
ing the  2  days  following  the  episode.  In  surviving 
crabs,  the  most  severely  affected  organs  and  tis- 
sues were  the  gills,  heart,  and  antennal  gland. 
Especially  ,n  gills,  emboli  were  still  present  in  ap- 
parently healthy  crabs  35  days  following  exposure 
to  water  supersaturated  with  air.  Evidence  of 
ischemic  injury  was  focal  in  character  except  in 
the  antennnal  gland,  where  the  epithelium  of  the 
labyrinth  was  sometimes  extensively  degenerate 
Kepair  processes  apparently  did  not  involve  hemo- 
cytes  except  for  occasional  fibroblastic  infiltration 
in  damaged  gill  lamellae.  (Katzd) 
W77-05763 


DISSOLVED   GAS   MONITORING   AT   GRAND 
COULEE  DAM  AND  LAKE  ROOSEVELT 

Seattle  Marine  Labs.,  Seattle,  Wash. 

J?°I ,Primary  bibliographic  entry  see  Field  5B 

W77-05764 


AND  GROWTH  OF  THE  LAR- 
I  BASS  MICROPTERUS  SALMOIDES 
E),    IN    A    THERMALLY    LOADED 

dnW,:iCduiembia-    SCh°01    °f   F°reStry' 
cen. 


THE  ENVIRONMENT  OF  SOUTH  FLORIDA    A 
SUMMARY  REPORT,  ' 

Geological  Survey,  Miami,  Fla.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  6G. 
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GAS  BUBBLE  DISEASE  IN  THE  BLUE  CRAB 
CALLINECTES  SAPIDUS, 

National  Marine  Fisheries  Service,  Oxford,  Md 
Pathobiology  Investigations  Lab. 
P.  T.  Johnson. 


HYDROLOGICAL  PARAMETERS  AND  GAS 
BUBBLE  DISEASE  IN  A  MARICULTURE  POND 
t^JL°W  THR°UGH  AQUARIA  RECEIVING 
HEATED  EFFLUENT, 

w-mk,A  a^lM  Univ"  CoUe8e  Station-  Dept.  of 
Wildlife  and  Fisheries  Sciences 

^£\Parker'  K-  Straw".  and  T.  Kaehler. 
(1976),  29  p.,  2  tab.,  7  fig.,  22  ref. 

Descriptors:  "Atmospheric  gas,  Dissolved  ox- 
ygen, Hydrogen  ion  concentration,  Nitrogen 
Supersaturation,  "Aquaculture,  "Water  tempera- 
ture, Water  quality,  Sea  water,  Thermoelectric 
Power,  On-site  data  collections,  "Monitoring 
"Marine  fish,  Estuarine  fish,  Shrimp,  Ponds  In- 
dustrial wastes,  Turbidity,  Seasonal,  "Thermal 
pollution. 

Identifiers:  Flow-through  aquaria,  "Total  dis- 
solved gas,  "Gas  bubble  disease,  "Mariculture 
Orass  shnmp,  Supersaturation. 

Total  dissolved  gas,  dissolved  oxygen,  dissolved 
nitrogen,  pH,  conductivity,  temperature,  and  tur- 
bidity were  monitored  to  determine  diel  and  an- 
nual changes  in  a  mariculture  pond  and  in  aquaria 
supplied   with   water  discharged   from   a   power 
plant.  The  diel  and  annual  ranges  of  all  hydrologi- 
cal  parameters  were  greater  in  the  pond  than  in 
aquaria.  Diel  patterns  were  similar  in  both  cases 
but  the  amphtude  was  attenuated  in  the  laboratory 
aquaria.  Gas  bubble  disease  (GBD)  developed  in 
17    marine    and    estuarine    fishes    and    in    grass 
shrimps    in    the     laboratory.    GBD    was    more 
prevalent  in  aquaria  at  higher  temperatures  than  in 
aquana  at  lower  temperatures.  The  disease  oc- 
curred only  in  the  winter  months  and  was  simul- 
taneously found  in  fish  in  aquaria  and  in  fish  cul- 
tured in  cages  in  the  discharge  canal.  GBD  was  at- 
tributed to  nitrogen  supersaturation  produced  as 
water  passed  through  the  power  plant  and  also  to 
pump  cavitation  and  to  changing  fish  from  water 
of  high  saturation  to  water  of  low  saturation  during 
cleaning  of  tanks.  (Katz)  e 

W77-05765 


MORPHOLOGY  AND  FUNCTION  OF  THE 
LATERAL  LINE  OF  JUVENDLE  STEELHEAD 
TROUT  IN  RELATION  TO  GAS  BUBBLE  mS 

EASE, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


D.  D.  Weber,  and  M.  H.  Schiewe. 

Journal  of  Fishery  Biology,  Vol.  9,  1976,  p.  217- 

233, 13  fig.,  63  ref. 

Descriptors:  *Rainbow  trout,  *Fish  physiology, 
•Fish  behavior,  Animal  pathology,  Fish  diseases, 
Laboratory  tests,  'Methodology,  Nitrogen,  Super- 
saturation,  Juvenile  fish. 

Identifiers:  'Gas  bubble  disease,  *Fish  morpholo- 
gy, "Lateral  line  function,  'Lateral  line  morpholo- 
gy', Juvenile  steelhead,  'Electrophysiological 
monitoring.  Gas  emboli,  Trunk  lateral  line, 
Stressed  fish,  Sensory  loss,  Sublethal  effects, 
Lateral  line  sensory  system. 

General  morphology  of  the  lateral  line  of  juvenile 
steelhead   trout,    Salmo   gairdneri,   is   described. 
Through   electrophysiological   monitoring   of   in- 
dividual nerve  fibres,  control  patterns  for  spon- 
tani  ms  activity  and  reaction  to  sensory  receptor 
stimulation  were  established.  Spontaneous  activity 
has  a  positive  correlation  with  temperature  and 
number    of    receptors    innervated.    Presence    of 
directional  sensitivity  and  response  to  near  field 
water   displacement   at   different   frequencies   is 
similar  to  that  found  in  other  fishes  and  amphibi- 
ans. Normal  lateral  line  response  to  a  standardized 
set  of  stimuli  was  compared  with  the  response  of 
fish  affected  by  gas-bubble  disease.  Results  show 
that  gas  emboli  formed  in  the  scale  pockets  of  the 
trunk  lateral  line  of  stressed  fish,  the  ability  to 
respond    to    stimuli    was    either    diminished    or 
completely  disappeared.  Further  testing  demon- 
strated that  this  sensory  loss  was  reversible  and 
that  upon  return  to  equilibrated  water  gas  emboli 
disappeared  and  normal  function  was  regained. 
This  sublethal  effect  of  gas-bubble  disease  on  the 
lateral  line  sensory  system  may  be  an  important 
element  contributing  to  indirect  mortality.  (Katz) 
W77-05766 


NITROGEN  SUPERSATURATION:  ONE  MORE 
PERIL  FOR  SALMON  AND  STEELHEAD. 

Washington  State  Water  Research  Center,  Pull- 
man. 
For  primary  bibliographic  entry  see  Field  81. 

W77-05768 

PROGRESS  REPORT,  EVALUATION  OF  FISH 
PROTECTIVE  FACILITIES  AT  LITTLE  GOOSE 
DAM  AND  REVIEW  OF  OTHER  STUDIES 
RELATING  TO  PROTECTION  OF  JUVENILE 
SALMONIDS  IN  THE  COLUMBIA  AND  SNAKE 
RIVERS,  1973, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
For  primary  bibliographic  entry  see  Field  81. 
W77-05769 

PROGRESS  REPORT,  EVALUATION  OF  FISH 

PROTECTIVE  FACILITIES  AT  LITTLE  GOOSE 

DAM    AND    REVUCW    OF    OTHER    STUDIES 

RELATING   TO   PROTECTION   OF  JUVENILE 

SALMONIDS  IN  THE  COLUMBIA  AND  SNAKE 

RIVERS,  1974, 

National     Marine     Fisheries     Service,     Seattle, 

Wash.,  Northwest  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  81. 

W77-05770 


SURVIVAL  OF  DAPHNIA,  CRAYFISH  AND 
STONEFLIES  IN  AIR-SUPERSATURATED 
WATER, 

Corvallis    Environmental   Research   Lab.,   Oreg. 

Western  Fish  Toxicology  Station. 

A.  V.Nebeker. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  33  1976,  p.  1208-1212.  2  fig,  3  tab,  18 

ref. 

Descriptors:  Bioassay,  'Mortality, 

•Supersaturation,  Atmospheric  gas, 

'Crustaceans,  Freshwater  benthos,  'Daphnia, 
'Crayfish,  'Stoneflies,  Laboratory  tests,  'Animal 
physiology,  'Water  pollution  effects,  Lethal  limit. 
Identifiers:  Daphnia  magna,  Pacifastacus, 
Acroneuria,  Califomica,  'Lethal  concentration, 
LC50,  'Gas  bubble  disease,  'Nitrogen  supersatu- 
ration. 

Daphnia  magna,  the  crayfish  Pacifastacus 
leniusculus,  and  nymphs  of  the  stoneflies, 
Acroneuria  califomica,  A.  pacifica,  and  Pteronar- 
cys  califomica,  were  tested  in  the  laboratory  to 
determine  their  survival  in  different  concentra- 
tions of  air-supersaturated  water.  The  mean  96-h 
LC50  value  (lethal  concentration  50%  mortality) 
for  D.  magna  was  122.5%  of  total  air  saturation. 
The  7-day  LC50  was  120%  and  the  10-day  LC50 
was  1 17.5%.  The  mean  96-h  LC50  for  crayfish  was 
147%  total  air  saturation.  The  7-day  LC50  was 
145%  and  the  10-day  LC50  was  133%.  The  10-day 
EC50  values  (effective  concentration,  50%  immo- 
bilized) for  stoneflies  were  135%  for  A.  calif or- 
nica,  and  greater  than  125%  for  A.  pacifica  and  P. 
califomica.  Bubbles  (emboli)  were  observed  in 
body  fluids  and  tissues,  and  general  body  disten- 
tion occurred  before  death  in  Daphnia,  crayfish, 
and  stoneflies.  Lethal  threshold  concentrations  for 
Daphnia  and  crayfish  were  near  HI  and  127% 
respectively.  (Katz) 
W77-05767 


FINAL  REPORT  -  PART  I,  EFFECT  OF  GAS  SU- 
PERSATURATED COLUMBIA  RIVER  WATER 
ON  THE  SURVIVAL  OF  JUVENILE  SAL- 
MONIDS, APRIL-JUNE,  1972, 

National  Marine  Fisheries  Service,  Prescott,  Oreg. 
Environmental  Field  Station. 
T.  H.  Blahm,  R.  J.  McConnell,  and  G.  R.  Snyder. 
January  1973,  61  p.,  7  tab.,  8  fig.,  9  ref.,  4  append. 

Descriptors:  'Salmon,  'Columbia  River,  'Juvenile 
fish,  Bioassays,  'Methodology,  Nitrogen,  Super- 
saturation,  Fish  physiology,  'Fish  behavior. 
Depth,  Laboratory  tests,  On-site  data  collection, 
Water  quality,  'Chinook  salmon. 
Identifiers:  'Gas  bubble  disease,  'Nitrogen  super- 
saturation,  'Chinook  fingerlings,  Coho  salmon, 
Symptoms,  Nitrogen  bioassay  tests. 

A  research  program  was  instituted  to  determine 
the  survival  of  ocean  bound  juvenile  chinook  and 
coho  salmon  exposed  to  combinations  of  nitrogen 
supersaturation  and  temperature  that  prevail  in  the 
Columbia  River,  during  the  spring  freshets  when 
the  major  spills  occur.  Bioassays  were  conducted 
to  determine  the  relationship  between  nitrogen 
levels  and  mortalities  as  well  as  the  effects  of 
water  depth  on  fish  survival.  (Katz) 
W77-05771 


mental  studies  with  fish  with  consideration 
physical  laws  and  medical  results  are 
needed.  (Katz) 

W77 -05772 


SUPERSATURATION  OF  THE  WATER  J 
AND  OCCURRENCE  OF  GAS  Bt.BBl 
EASE  AT  CULTUS  LAKE  TROCT  HATC1 

British    Columbia    Univ.,    Vancouver,    In 

Fisheries. 

H.  H.  Harvey,  and  S.  B.  Smith. 

Canadian  Fish  Culturist,  No.  30,  1961,  p 

fig.,  17  ref. 

Descriptors:  Nitrogen,  Dissolved  i 
•Supersaturation,  'Fish  hatcheries,  »Fi 
eases,  Water  quality,  Water  analysis,  *Wa 
lution  effects,  Review,  Mortality,  Trout, 
levels,  Screens,  Water  supply,  Canada, 
structures. 

Identifiers:      *Gas     bubble     diseases, 
Lake(BC),     *Trout     hatchery,     'Water 
Screen  occlusion,  'Oxygen-Nitrogen  reU 
British  Columbia. 

The  Trout  Hatchery  at  Cultus  Lake,  Bjl 
been  plagued  for  some  years  by  the  appear* 
gas  bubble  disease  in  the  fish.  A  study  of  e 
take  system  revealed  there  were  no  less  th  I 
distinct  ways  in  which  the  water  supply 
become  supersaturated.  These  studies  ■ 
ported  that  they  may  serve  as  object  lesji 
those  involved  in  the  design  and  construe 
hatchery  intakes.  The  importance  of  quaifl 
measurement  of  both  oxygen  and  nitrogei  I 
stressed.  Previous  pertinent  literature  rel 
gas  bubble  disease  and  experimental  met* 
analyzing  water  for  dissolved  oxygen  and  im 
was  discussed.  (Katz) 
W77-05773 


A  DISCUSSION  OF  NITROGEN  SUPERSATU- 
RATION OF  COLUMBIA  RIVER  WATER  IN 
RELATION  TO  BASIC  PHENOMENON  AND 
THE  PHYSICAL  LAWS  OF  GASES, 

Cfi  Ian  County  Public  Utility  District,  Wenatchee, 

Wash. 

B.  Leman. 

Presented  at  the  Association  of  Power  Biologists, 

Conference,  Wenatchee,  Washington,  Sept.  22, 

1971 ,  23  p,  20  ref.,  2  fig.,  4  ref. 

Descriptors:  'Columbia  River,  Salmon,  At- 
mospheric gas,  Salmon,  Rainbow  trout, 
'Supersaturation,  'Fish  pathology,  'Fish 
physiology,  'Atmospheric  pressure,  Freshwater. 
Temperature,  Solubility,  Water  quality,  Physical 
properties,  Nitrogen,  Dams. 

Identifiers:  'Gas  bubble  disease,  'Dissolved 
nitrogen,  'Boyle's  Law,  Charles  Law,  'Nitrogen 
supersaturation,  Dalton's  Law,  'Gas  diffusion, 
Gas  absorption. 

The  theoretical  aspects  of  atmospheric  gas  super- 
saturation  as  related  to  the  salmonid  populations 
of  the  Columbia  River  are  discussed.  The 
problems  of  gas  supersaturation  in  rivers  and  its 
effects  on  fish  are  very  complex.  Further  experi- 


EFFECT  OF  JOHN  DAY  DAM  ON  DISS  A 
NITROGEN  CONCENTRATIONS  ANI S 
MON  IN  THE  COLUMBIA  RIVER,  1968, 

Bureau  of  Commercial  Fisheries,  Seattle, '  si 
K.  T.  Beiningen,  and  W.  J.  Ebel. 
Transactions  of  the  American  Fisheries   a 
Vol.  99,  4,  p.  664-671,  1970,  5  fig.,  5  ref. 

Descriptors:  'Columbia  River,  Juvenile  fis  1 
migration,  Fish  passage,  Salmon,  Rainbod 
'Supersaturation,  'Nitrogen,  Fish  diseas  I 
pathology,  Mortality,  'Spillways,  Adi  I 
'Dams,  Dam  sites,  Hydraulic  turbines. 
Identifiers:  'Dissolved  nitrogen  gas,  A 
Columbia  River,  John  Day  Dam,  'Gas  bu  * 
ease,  Fish  delays,  Dalles  Dam. 

Concentrations  of  dissolved  nitrogen  g  i 
measured  in  the  lower  640  km  of  the  Cji 
River  from  April  to  September  1968  to  dm 
the  effect  of  newly-constructed  John  Day  u 
nitrogen  saturation  downstream.  Obseal 
were  also  made  of  symptoms  of  gas  bubbl<i« 
and  mortality  in  juvenile  and  adult  salmoi* 
spillway  discharge  at  the  dam  caused  abi* 
high  (123-143%)  supersaturation  downstro, 
mortalities  of  juvenile  and  adult  al 
(Oncorhychus  spp.)  and  steelhead  trou'Si 
gairdneri)  were  substantial.  Delays  in  pi«j 
John  Day  and  The  Dalles  Dams  coupled  U 
persaturation  of  nitrogen  gas  caused  the  « 
ties.  In  future  dam  construction  one  or  r  * 
bines  should  be  operable  before  the  res'C 
filled.  Increasing  the  flow  through  the  « 
while  decreasing  flow  over  the  spttl»s 
reduce  concentrations  of  nitrogen.  In  H 
every  possible  effort  should  be  made  to  r<  o 
delay  of  salmon  passing  over  dams.  (Katz 
W77-05774 

THERMAL       TOLERANCE       OF      Jl« 
PACIFIC  SALMON  AND  STEELHEAD* 
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IELATION    TO    SUPERSATURATION    OF 
tOGEN  GAS, 

jnal  Marine  Fisheries  Service,  Seattle,  Wash 

igical  Lab. 

Ebel,  E.  M.  Dawley,  and  B.  H.  Monk. 

:ry  Bulletin,  Vol.  69(4),  1971,  p.  833-843  6  fig 

),  Href. 

iptors:  *Salmon,  Rainbow  trout 
:rsaturation,  *Thermal  water,  •Thermal  pol- 
,  Thermal  powerplants,  *Thermal  stress 
r  pollution,  Environmental  effects,  Mortali- 
sh  behavior,  Nitrogen,  Bioassays,  Juvenile 
Chinook  salmon,  Coho  salmon, 
fiers:  'Juvenile  chinook  salmon,  'Thermal 
ace,  Acclimation,  Temperatures,  'Gas  bub- 
sease.  Relative  tolerance. 

lal  tolerance  of  juvenile  chinook  salmon 
rhynchus  tshawytscha)  coho  salmon  (O 
o),  and  steelhead  trout  (Salmo  gairdneri) 
id  been  held  at  various  acclimation  tempera- 
vas  lowered  when  test  water  was  supersatu- 
[125-130%  of  saturation)  with  nitrogen  gas 
sing  the  depth  of  the  test  tank  allowed  the 
compensate  somewhat  for  the  supersatura- 
t  sounding,  but  substantial  mortalities  still 
ed.  A  comparison  of  tolerance  among  the 
i  tested  revealed  that  coho  salmon  were  the 
)lerant,  chinook  salmon  next,  and  steelhead 
le  least  tolerant  to  temperature  increases  in 
sence  of  supersaturation  of  nitrogen.  (Katz) 


S  OF  NITROGEN  SUPERSATURATION 
IIEF  JOSEPH  DAM  UNDER  VARIOUS 
CONDITIONS,  PHASE  I,  AK'"US 

gton  State  Dept.  of  Fisheries,  Olympia 

eekin. 

•70,  24  p.,  8  tab.,  7  fig. 

tors:  'Supersaturation,  Nitrogen 

bia  River,  'Darns,  Dam  sites,  Atmospheric 
Freshwater,  On-site  investigations, 
jys  Monitoring,  'Water  quality,  Tailraces, 
ouleeDam. 

:rs:  'Chief  Joseph  Dam,  'Spill  conditions 
umes. 

solved  gas  contents  resulting  from  seven 
!  spiu  conditions  were  determined.  The 
»n  level  varied  between  tests  and  in  dif- 
>cations  in  the  forebays.  Lenses  of  water 
>g   different    levels    of    nitrogen    move 

teV'nnT*"-  \ the  forebay  is  high'y  su- 
ited, 120%  or  above,  spills  up  to  200  000 

not  significantly  increase  the  saturation. 
76 


E?FEGCRTESSnrE^J;JULYSEPTEMBER  1974. 

sEKdSg?SFesSoPnEfRis^TURation  of  dis" 

No^wtSeSfctter^^6'  ^  ^ 
1974, 4  p. 

Descriptors:        'Rainbow        trout,        Nitrogen 
•Supersaturation,  Juvenile  fish,  Anadromous  fish' 

ShemX    '™  ^     P.hy«ology,     'Animal 
oiocnemistry,   'Columbia  River,   'Proteins    Fish 

M^mr      ^  Dtm  SheS'  PoIlutant  £«£&£? 
Identifiers:  'Gas  bubble  disease,  Nitrogen  super- 

ChSero.   Tom'    ^^    Se^    calcTm, 
S^ES™  Pr°tem'  AUcaUne  Ph-Phatase, 

Lll*Z?^StldieS  WCre  made  to  detect  ^d 
quantitate   blood  chemistry   changes   in  juvenile 

SanekeeaRd  M  *  "f?  °f  thek  PaSSa*e  through  "h^ 
£l?7  and  Lower  Columbia  River  dams. 
Nitrogen  contents  varied  from  107  to  125% 
Decreases  in  serum  calcium,  cholesterol  totai 
sen  T^  a,  aUCahne  PhosPhatase  and  increase  in 
serum  potassium  were  observed  in  steelhead  from 
the  Dworshak  Hatchery.  (Katz) 
W77-05778  ' 


Id  5 
Effects  Of  Pollution— Group  5C 

'Hydroelectric  power,  Juvenile  fish,  Fish 
behavor,  Spillways,  Turbines,  Mortalities,  On- 
R nnoVf^p  f  K°nS>  .*SuPersaturation,  Nitrogen, 
Kunoff ,  Fish  behavior,  Water  quality  Fish  lad- 
ders, Water  pollution  effects 
Identifiers:  'Snake  River,  Fish  screens,  Fish 
bypass. 

A  review  is  presented  of  the  hazards  to  salmon  or 
steelhead  posed  by  the  series  of  hydroelectric 
dams  on  the  Columbia  and  Snake  Rivers.  With 
high  spills  waters  become  supersaturated  with  dis- 
solved gases.  In  low  flow  years,  the  downstream 
migrants  pass  through  turbines  where  more  fish 
are  killed  directly  and  others  are  stunned  or  in- 
jured. Research  is  being  conducted  to  minimize 
salmon  and  steelhead  losses  due  to  dams.  Trends 

nJ,,ie ,         C  R'Ver  salmon  and  steelhead  trout 

populations  are  given.  (Katz) 

W77-05781 


REPORT    TO    CORPS    OF    ENGINEERS     1973 
GAS  SUPERSATURATION  RESEARCH 

National    Marine    Fisheries    Service,    Longview 
Wash.  Prescott  Field  Station.  "gview, 

W^-Cm^  bibU°8raphic  entry  see  ReW  5B. 


S^oi!oTgicRaYI?aNctoArNsDin  S5SSS 
SJHL?  pELDant°R  CO°LING  A  SEE! 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildhfe  and  Fisheries  Sciences 

T.  Kaehler,  N.  C.  Parker,  and  K.  Strawn 

1976,  20  p.,  9  fig.,  24  ref. 

Descriptors:  'Thermoelectric  plants,  Water  tem- 
perature,     Thermal      water,      'Supersaturation, 

Dissolved  oxygen,  Water  quality,  Spillways, 
Photosynthesis,  Dissolved  oxygen,  Nitrogen 
Hydrogen  ion  concentration,  Bioassay,  On-site  in- 
vestigations,    Fish     diseases,     Fish     behavior 

Aquiculture  Discharge(Water),  'Texas,  Estua- 
ries, 'Thermal  pollution. 

Identifiers:  'Gas  bubble  disease,  'Gas  saturation 
Cedar  Bayou(Tex),  Trinity  Bay(Tex) 


vFFEP~OF  RELEASE  LOCATION  ON  SUR- 
VIVAL OF  JUVENILE  FALL  CHINOOK  SAL- 
MON, ONCORHYNCHUS  TSHAWYTSCHA 

Bureau  of  Commercial  Fisheries,  Seattle,  Wash 
Biological  Lab. 
W.  J.  Ebel. 

lrTSr^U,0nS  °f  the  American  Fisheries  Society 
Vol.  99(4),  1970,  p.  672-676,  4  tab.,  2  fig.,  3  ref. 

Descriptors:  'Chinook  salmon,  'Columbia  River 
Fish  hatcheries,  'Fish  migration,  'Fish  passages' 
Mortality,  'Juvenile  fish,  Fish  behavior,  Washing- 
ton, Oregon,  Fish  stocking,  On-site  investigations 
Identifiers:  'Juvenile  fall  chinook  salmon,  Little 
White  salmon  hatchery,  'Release  sites,  Marked 
salmon,  Fish  recovery,  Group  survival. 

In  June  1968,  juvenile  chinook  salmon  from  Little 
White  Salmon  National  Fish  Hatchery,  Washing- 
ton, were  marked  by  freeze  branding  and  released 
at  six  different  locations  in  the  Columbia  River 
downstream  from  the  hatchery.  Marked  fish  were 
sampled  m  the  estuary  to  compare  survival  of  the 
different  groups.  Survival  was  more  than  doubled 
by  transporting  the  fish  to  a  point  below  Bon- 
nevdle  Dam  (40  km  downstream  from  Little  White 
Salmon  Hatchery)  but  was  not  appreciably  in- 
aStz')  ^"sporting  them  farther  downstream. 
W77-05782 


SECRETION  OF  OXYGEN  INTO  THE 

ostein  CoU.  of  Medicine,  Bronx    N    Y 

nysiology. 
fnberg,  and  B.  A.  Wittenberg 

°1- 194,  1962,  p.  106-107,1  tab.,  15  ref. 

«:  'Marine  fish,  'Fish  physiology 
'ochem.stry,  Oxygen,  Laboratory  tests 
avior,    Commercial    fish,    Laboratory' 

:  "Cod,  Bluefish,  Remora,  'Fish  eye 
xygen  secretion,  'Oxygen  tension. 

»  tension  in  the  eyes  of  marine  fish  va- 
e  case  of  the  cod  (Gadus  morhua)  the 

ZclTTu saltatrix)  and  the  rem°™ 

naucrates)  the  oxygen  tension  is  greatly 
Jv.°nie  atJnosPhere  (>e.  1,000  and  1,300 
ZLL  <  l?h  Species  with  lar8e  (cod) 
ShKahtza)ndrem0ra)'theOXy8en 


The  thermal  effluent  was  monitored  to  determine 
24-hr  changes  in  total  dissolved  gas,  conductivity 
temperature,  turbidity,  dissolved  oxygen  and  pH 
rhere  was  some  diminishing  of  the  supersatura- 
tion as  water  moved  down  the  discharge  canal 
I  he  dragon  tooth  spillway  between  the  discharge 
canal  and  the  cooling  lake  moderated  gas  satura- 
tion to  about  100%.  As  water  from  the  cooling  lake 
flowed  over  the  weir  into  Trinity  Bay  the  water 
again  became  supersaturated.  Oxygen  saturation 
in  the  cooling  lake  was  dependent  upon  algal  ac- 
tivity. Temperature  in  the  heated  effluent  fell  to 
normal  levels  before  the  water  entered  Trinity 
Bay.  Water  quality,  as  indicated  by  dissolved  ox- 
ygen, nitrogen  and  pH,  improved  during  passage 
trom  Cedar  Bayou  into  Trinity  Bay  (Katz) 
W77-05780  v«.<"/^ 


THE  SNAKE  RIVER  SALMON  AND  STEEL- 
HEAD CRISIS,  ITS  RELATION  TO  DAMS  AND 
THE  NATIONAL  ENERGY  CRISIS, 

National  Marine  Fisheries  Service,  Seattle  Wash 

Northwest  Fisheries  Center. 

G.  B.  Collins,  W.  J.  Ebel,  G.  E.  Monan  H  L 

Raymond,  and  G.  K.  Tononaka. 

Processed  Report,  February  1973,  30  p    7  tab     11 

fig.,  24  ref. 

Descriptors:  'Chinook  salmon,  Trout,  'Columbia 
Kiver,     Anadromous     fish,      'Fish     migration, 


STAprEH^ER     RUNS    °F    SALMON     AND 
!IEEJ^HEAD  TROUT:  TRENDS  IN 

ABUNDANCE  OF  ADULT  AND  DOWNSTREAM 
SURVIVAL  OF  JUVENILES,  M 

National  Marine  Fisheries  Service,  Seattle   Wash 

Northwest  Fisheries  Center. 

H.  L.  Raymond. 

Processed  Report,  November,  1974,  13  p  8  tab    5 

fig.,  1  ref. 

Descriptors:  'Salmon,  'Rainbow  trout,  'Columbia 
Kiver,  Fish  population,  'Fish  migration  'Fish 
passage,  Mortalities,  Juvenile  fish,  Fish  hatche- 
ries, Dams,  Dam  sites,  Spillways,  Hydraulic  tur- 
bines, Anadromous  fish,  'Supersaturation 
Nitrogen,  'Chinook  salmon. 

Identifiers:  'Snake  River,  The  Dalles  Dam    'Gas 
supersaturation,  Fish  bypass. 

^^n™  "J1  'OSSes  have  significantly  increased 
since  1970.  From  a  potential  10  million  smolts  less 
than  500,000  reached  The  Dalles  Dam  in  1973  This 
means  that  more  than  twice  the  number  of  poten- 
tial smolts  started  the  downstream  migration  but 
the  number  of  juveniles  surviving  to  The  Dalles 
was  only  1 /6th  the  size  of  the  number  of  fishtha 
migrated  before  hatcheries  started  supplementing 
the  runs.  Rearing  more  fish  to  compensate  for 
losses  is  not  the  answer.  Hatchery  fish,  as  well  as 
native  f,sh,  need  protection  from  losses  during 
their  downstream  migration.  Present  information 
indicates  that  flip  lip  devices  to  reduce  concentra 

fUh  ™  ,'Si      Cd  8aSeS  in  water>  transportation  of 
fish  past  dams,  screening  of  turbine  intakes  and 
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improvement  of  systems  to  bypass  fish  around 
dams  could  significantly  reduce  losses.  The  poten- 
tial exists  for  not  only  restoring  the  runs  to  their 
former  size  but  significantly  increasing  numbers  ot 
adults  returning  to  the  Snake  River.  (Katz) 
W77-05783 

GAS  SUPERSATURATION  RESEARCH  -  1975, 
PRESCOTT  FACILITY  -  NMFS. 

National   Marine    Fisheries    Service,    Longview, 
Wash.  Prescott  Field  Station. 
1975, 4  p. ,1  tab. 

Descriptors:  Fish  behavior,  Stress,  Mortality, 
Bioassay,  "Columbia  River,  Depth,  Fish  disease, 
On-site  investigations,  "Monitoring,  Data  collec- 
tions, "Nitrogen,  "Supersaturation,  Hydrostatic 
pressure. 

Identifiers:  "Lower  Columbia  River,  "Gas  bubble 
disease,  "Nitrogen  supersaturation. 

The  research  program  at  the  Prescott  Facility  in- 
volves (1)  monitoring  the  daily  gas  levels  at 
Prescott,  (2)  determining  the  depth  distribution  of 
fish  in  the  Columbia  River,  and  (3)  determining  the 
effect  of  hydrostatic  pressure  on  gas  bubble  dis- 
ease. (Katz) 
W77 -05784 


The  symposium  was  held  at  the  Dunstaffnage 
Marine  Research  Laboratory  and  was  sponsored 
by  the  Advisory  Committee  on  Marine  Resources 
Research.  Vol.  I  of  the  proceedings  contains  29 
papers  which  were  presented  at  the  symposium. 
The  dominant  theme  of  the  papers  was  the  use  of 
egg  and  larvel  surveys  in  fish  population  dynam- 
ics. The  papers  in  Vol.  I  are  grouped  into  the 
categories  of  population  studies,  distribution,  and 
feeding  and  metabolism.  See  W77-05822  thru  W77- 
05850)  (Chilton-ORNL) 
W77-05821 

LARVAL    MORTALITY    IN    MARINE    FISHES 
AND  THE  CRITICAL  PERIOD  CONCEPT, 

Hawaii  Inst,  of  Marine  Biology,  Honolulu. 
For  primary  bibliographic  entry  see  Field  2L. 
W77-05822 


LARVAL     MORTALITY     AND     SUBSEQUENT 

YEAR-CLASS    STRENGTH    IN    THE    PLAICE 

(PLEURONECTES  PLATESSA  L.), 

Ministry    of    Agriculture,    Fisheries    and    Food, 

Lowestoft  (England).  Fisheries  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05823 


REPORT  TO  CORPS  OF  ENGINEERS  GAS  SU- 
PERSATURATION RESEARCH,  PRESCOTT 
FACILITY,  1974, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
Northwest  Fisheries  Center. 
T.  A.  Blahm. 

Processed  Report,  December  1974,  34  p.,  3  tab.,  7 
fig  ,  3  ref.,  7  append.  Army  Corps  of  Engineers 
Contract  No.  DACW-57-74-F-0414. 

Descriptors:  "Columbia  River,  "Salmon,  Trout, 
"Supersaturation,  "Fish  migration,  Anadromous 
fish,  Gases,  Nitrogen,  Dissolved  oxygen,  Bioas- 
say, Mortality,  On-site  investigations,  Behavior, 
Oregon,  Pathology,  Rainbow  trout,  Chinook  sal- 
mon, Cutthroat  trout. 

Identifiers:  Dalles  Dam,  "Environmental  parame- 
ters, Gas  bubble  disease  symptoms. 

The  dissolved  gas  content  of  the  Columbia  River 
at  Prescott,  Oregon,  during  periods  of  major  up- 
stream and  downstream  migrations  of  salmonid 
fishes  was  determined.  Attempts  were  made  to 
determine  the  survival  of  juvenile  salmonids  ex- 
posed to  combinations  of  naturally  occurring  en- 
vironmental parameters  prevailing  in  the  Columbia 
River  during  the  normal  migration  periods.  (Katz) 
W77-05785 


DISSOLVED  GAS  SUPERSATURATION  IN  THE 
COLUMBIA      RIVER     SYSTEM:      SALMONID 
BIOASSAY  AND  DEPTH  DISTRIBUTION  STU- 
DIES, 1973  AND  1974, 
Parametrix,  Inc.,  Bellevue,  Wash. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-05786 

DISSOLVED  GAS         SUPERSATURATION, 

GRAND  COULEE  DAM  PROJECT,  1973. 

Seattle  Marine  Labs.,  Seattle,  Wash. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-05787 


THE  DISTRIBUTION  AND  MORTALITY  OF 
SOLE  EGGS  (SOLEA  SOLEA  L.)  IN  INSHORE 
AREAS, 

Ministry    of    Agriculture,    Fisheries    and    Food, 

Lowestoft  (England).  Fisheries  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05824 


Oban 


In:  The  Early  Life  History  of  Fish,  Vol.  I 
Proceedings  of  an  International  Symposia 
at  the  Dunstaffnage  Marine  Research  I.abo 
Oban,  Scotland,  May  17-23,  1973.  p  81-86 
16  ref. 

Descriptors:  "Environmental  effects,  Pop 
•Fish    populations,    "Temperature,    "Eml 
growth  stage,  "Reproduction,  Seasonal. 
Identifiers:   "Tiulka,  "Sea  of  Azov,  Clup 
delicatula  delicatula  N. 

Tiulka  (Clupeonella  delicatula  delicatula  N 
most   abundant   fish  in  the   Sea  of   Azo 
catches   amounting  to  40-50%  of  the  to 
landed  from  this  sea.  A  study  of  conditi 
reproduction  of  tiulka  revealed  some  reg 
in  abundance  fluctuations.  Consideration 
tors  which  can  affect  the  strength  of  tiull 
classes  showed  the  critical  importance  of  U 
ture  conditions  during  the  period  of  em 
development.  In  years  with  optimum  temp«i 
(15-18C)  continuing  for  only  about  10  da  | 
year  classes  resulted,  while  in  years  with  ol 
temperatures  continuing  for  about  20  days* 
increase  in  the  abundance  of  recruits  <1 
served.  (See  also  W77-05821)  (Chilton-ORlJ 
W77-05827 

THE  POSSD3LE  DENSITY-DEPENDENl 
LARVAL  MORTALITY  AND  ADULT  4 
TALITY  IN  FISHES, 

Ministry  of  Agriculture,  Fisheries  ancl 
Lowestoft  (England).  Fisheries  Lab.  ij 

For  primary  bibliographic  entry  see  Field  ;.  i 
W77-05829 


THE  EARLY  LIFE  HISTORY  OF  FISH, 

Dunstaffnage     Marine     Research     Lab. 

(Scotland). 

Proceedings  of  an  International  Symposium  held 

at  Oban,  Scotland,  May  17-23,  1973.  Edited  by  J. 

H.  S.  Blaxter.  Vol  I  of  II.  Springer-Verlog,  New 

York,  1974.  353  p,  299  fig.  ($40.20). 

Descriptors:  "Life  history  studies,  "Conferences, 
Surveys,  Fish,  Eggs,  Larvae,  Population,  "Fish 
populations,  "Distribution  patterns,  Feeding  rates, 
Metabolism,  Reproduction,  Spawning,  Mortality. 


SEASONAL  CHANGES  IN  DIMENSIONS  AND 
VIABILITY  OF  THE  DEVELOPING  EGGS  OF 
THE  CORNISH  PILCHARD  (SARDINA 
PILCHARDUS  WALBAUM)  OFF  PLYMOUTH, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England).  Plymouth  Lab. 
For  primary  bibliographic  entry  see  Field  2L. 
W77-05825 

ENVDJONMENTAL  INFLUENCES  ON  THE 
SURVIVAL  OF  NORTH  SEA  COD, 

Ministry  of  Agriculture,  Fisheries  and  Food, 
Lowestoft  (England).  Fisheries  Lab. 
R  R.  Dickson,  J.  G.  Pope,  and  M.  J.  Holden. 
In:  The  Early  Life  History  of  Fish,  Vol.  I,  1974. 
Proceedings  of  an  International  Symposium  held 
at  the  Dunstaffnage  Marine  Research  Laboratory, 
Oban,  Scotland,  May  17-23,  1973.  p  69-80,  6  tab,  6 
fig,  18  ref. 

Descriptors:  "Environmental  effects,  Population, 

Seasonal,  Temperature,  Size,  Growth  rates,  "Fish 

populations,  "Mortality,  Atlantic  Ocean,  "Water 

temperature. 

Identifiers:  Year-class  strength,  "Cod,  North  Sea 

cod,  "Sea  temperature. 

Relationship  between  year-class  size  of  cod,  based 
on  two  indices  of  abundance,  and  monthly  sea 
temperatures  was  examined  over  two  sea-surface 
temperature  sections.  It  was  concluded  that  sea 
temperature  is  one  of  the  main  factors  which  has  a 
direct  relationship  with  year-class  size  of  North 
Sea  cod  and  that  the  increase  in  the  average  size  of 
cod  from  1963  onwards  has  resulted  from  sea  tem- 
peratures in  the  first  half  of  the  year  falling  to  a 
level  which  has  optimized  conditions  for  both 
hatching  and  larval  survival.  (See  also  W77-05821) 
(Chilton-ORNL) 
W77-05826 


SOME  FACTORS  INFLUENCING  EARLY  SUR- 
VIVAL AND  ABUNDANCE  OF  CLUPEONELLA 
IN  THE  SEA  OF  AZOV, 

All-Union  Research  Inst,  of  Marine  Fisheries  and 

Oceanography,  Moscow  (USSR). 

G.N.Pinus. 


RELATIONS  BETWEEN  EGG  PRODLfl 
LARVAL  PRODUCTION  AND  SPA« 
STOCK  SIZE  FN  CLYDE  HERRING, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  >  . 

W77-05831 


SEASONAL  FLUCTUATIONS  IN 
ABUNDANCE  OF  THE  LARVA 
MACKEREL  AND  HERRING  IN 
NORTHEASTERN     ATLANTIC     AND    3 

SEA, 

Institute    for    Marine    Environmental   KB 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  . 

W77-05834 


NEARSHORE  DISTRIBUTION  OF  HA* 
MARINE  FISH  LARVAE:  EFFECTS  OF  * 
QUALITY,  TURBrDITY  AND  CURREN1 

Hawaii  Inst,  of  Marine  Biology,  Honolulu 
J.  M.  Miller. 

In:  The  Early  Life  History  of  Fish,  Vol 
Proceedings  of  an  International  Symposn 
at  the  Dunstaffnage  Marine  Research  Lall 
Oban,  Scotland,  May  17-23,  1973.  p  217-2.. 
8  fig,  14  ref.  Sea  Grants  No.  2-35243  and  I 
29. 

Descriptors:  Environmental  » 

"Distribution,  "Larvae,  "Marine  fish,"' 
quality,  "Turbidity,  "Currents(Water),  « 
Water  pollution  effects. 

Inshore  marine  fish  larvae  were  unevi) 
tributed  around  Maui,  Kauai  and  Oahuli 
Density,  species  number  and  diversity  w<  « 
at  shallow  stations  than  at  deeper  ones>J 
composition  of  inshore  larvae  were  diffeit 
that  of  inshore  adults.  Large  numbers  of  n 
mesopelagic  and  offshore  pelagic  spe(i 
found  in  waters  less  than  10  m  d  >• 
abundance  of  inshore  larvae  from  dem-a 
was  inversely  correlated  with  abunf* 
mesopelagic  larvae.  Surface  zo£ 
abundance  was  higher  at  the  deeper  staflj 
fects  of  shoreline  development  were  f» 
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ibscured  by  the  effects  of  turbidity  and  water 
nts.  A  26-fold  increase  in  density  of  surface 
e  occurred  at  the  upstream  edge  of  a  small 
off  Maui,  demonstrating  the  magnitude  and 
ion  of  the  effect  of  island  contact  on  the 
lance  of  larvae.  Smaller  increases  appeared 
stream.    (See    also    W77-05821)    (Chilton- 

95839 


HICAL    CHANGES     DURING     GROWTH 
STARVATION  OF  HERRING  LARVAE, 

affnage     Marine     Research     Lab.,     Oban 

and). 

Ehrlich. 

le  Early  Life  History  of  Fish,  Vol   I    1974 

sdings  of  an  International  Symposium  held 

Dunstaffnage  Marine  Research  Laboratory 

Scotland,  May  17-23,  1973.  p  301-323  5  tab' 

13  ref . 

iptors:  'Metabolism,  Chemistry,  "Herrings 
J  growth,  Foods,  Feeding  rates,  Mortality' 
K,  Water  pollution  effects. 
iers:  Starvation. 

es  in  water,  triglyceride,  carbohydrate 
:n,  carbon,  and  ash  were  followed  during 
nesis-  from  the  end  of  the  yolk-sac  stage 
n  metamorphosis  as  well  as  during  starva- 
vanous  size  groups  of  herring.  Ontogenetic 
s  were  found  to  be  dependent  upon  larval 
ither  than  age.  The  percentage  of  water 
sed  trom  89  to  82%.  Up  to  a  size  of  20  mm 
n  and  carbohydrate  were  laid  down  faster 
as  triglyceride  but  this  pattern  was  altered 
er  larvae.  During  starvation,  percent  of 
increased  4%,  percent  triglyceride  car- 
ate,  and  carbon  decreased,  and  the  percent 
a  did  not  change.  Ash  increased  rapidly  as  a 
age  of  the  dry  weight.  Carbon-nitrogen 
creased  in  starved  animals.  (See  also  W77- 
Chilton-ORNL) 
847 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION -Field  5 

Effects  Of  Pollution— Group  5C 


IOLISM  OF  NITROGENOUS  WASTES  IN 
GcGaS,»^5  ALEVINS  OF  RAINBOW 
,  SALMO  GAIRDNERI  RICHARDSON 

■tote    Univ.,    Ohio.    Dept.    of    Biological 

:e,  and  R.M.Stokes. 

Early  Life  History  of  Fish,  Vol.  I,  1974 
mgs  of  an  International  Symposium  held 
unstaffnage  Marine  Research  Laboratorv 
cotland,  May  17-23,  1973.  p  325-337,  2  tab 


Descriptors:     'Environmental  effect,     'Feeding 

rates,   Animal   growth,    Fish,  'Larvae     Weight 

♦Temperature, 'Tilapia  weignt, 
Identifiers:  Yolk  resorption. 

After  hatching,  the  body  weights  of  the  larvae  of 
2 a,Sparmanu  and  Paralichthys  olivaceus  were 
found  to  increase  during  yolk  resorption.  The 
weight  gained  on  the  yolk  reserves  is  maximal  at 
the  first  feeding.  The  jaw  and  gut  are  not  fully 

Akhoueh d,at  flFSt  teedlng  and  SOme  yQlk  ««»*»" 
hiih°  8h  ,'arVae  reached  first-feeding  faster  at 
higher  water  temperatures,  there  was  no  distinct 
ettect  of  temperatures  on  the  weight  gained  on  the 
ORNL)SerVeS"  <See  aIS°  W77-05821>  (CruW 
W77-05849 


QUANTITATIVE  NUCLEIC  ACID 

HISTOCHEMISTRY  OF  THE  YOLK  SAC  SYN 
cItiON,0^^^0118  ^LEOSTst IMm-" 

utiuTatio1;?    HYPOTHES£s    °e    yolk 

Clemson  Univ.,  S.C.  Dept.  of  Zoology. 

w.  E.  Bachop,  and  F.  J.  Schwartz 

In:  The  Early  Life  History  of  Fish,  Vol.  I    1974 

Proceedings  of  an  International  Symposium  held 

at  the  Dunstaffnage  Marine  Research  Laboratory 

Oban  Scotland,  May  17-23,  1973.  p  345-353,  1  fig 

4  tab,  18  ref.  6' 

Descriptors:  'Biochemistry,  Fish,  'Embryonic 
*T0e7eostsSta8e'  ^^^  LafVal  grOWth  sta«e- 
Identifiers:  *DNA,  Muskellunge,  'Zebra  fish. 

Normal-appearing  muskellunge  embryos  and 
zebra  fish  yolk-sac  larvae  were  placed  alive  into  a 
fixative  for  quantitative  preservation  of  DNA 
DNA  contents  of  individual  nuclei  in  an  individual 
muskellunge  embryo  were  compared  with  each 
other  by  two-wave  length  Feulgen 
microphotomery.  The  yolk-sac  syncytium  con- 
tained many  giant  nuclei  whose  DNA  contents 
were  4  or  more  times  the  DNA  contents  of  nuclei 
within  presumably  diploid  cells  of  the  same  emb- 
ryo. DNA  contents  of  individual  nuclei  in  an  in- 
dividual zebra  fish  yolk-sac  larva  were  compared 
with  each  other  by  scanning  integrating  Feulgen 
microdensitometry.  The  yolk-sac  synctium  con- 
tents were  the  same  as  found  in  muskellunge  emb- 
ryos. (See  also  W77-05821)  (Chilton-ORNL) 

W  /  /-Ujo50 


occurring  at  a  20%  dilution  of  the  effluent  Peak 
growth  conditions  occur  at  a  lesser  dilution  40% 
in  sea  water,  but  this  would  be  an  uncommon  ex- 
isting enironmental  situation  in  light  of  outfall 
design  objectives  and  current  practice.  Field  con- 
ditions exist  in  fresh  water  receiving  streams  in 
Hawau  where  the  effluent  dilution  is  20%  or  less 
so  in  situations  of  excessive  stimulation  or  at 
lesser  dilutions  some  inhibition  of  planktonic 
growth  occurs.  The  growth  potential  response  of 
standard    test  alga  with  Hawaiian  waste  waters 

W77r05852n8  ^^^  ^  bee"  demonstrated- 


AQUATIC  HABITAT  INVENTORY  IN  THE  HOT 
DESERT  EIS  AREA,  UTAH, 

Bngham  Young  Univ.,  Provo,  Utah.  Center  for 

Health  and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-05855 


r^01707101^  OF  JUVENILE  CHINOOK  SAL- 
MON,  ONCORHYNCHUS  TSHAWYTSCHA  IN 
A  HEATED  MODEL  STREAM  ' 

°^°,itatC  Un'V-  Corval&.  Dept.  of  Fisheries 
and  Wildlife. 

P.  A.  Bisson,  and  G.  E.  Davis 

fatS7  ?ulletin'  Vo1  74W),  p  763-774,  October, 
1976.  3  tab,  8  fig,  30  ref. 

Descriptors:  'Thermal  pollution,  Thermal  stress 
Commercial  fish,  Salmonids,  Salmon,  'Chinook 
salmon,  Fry,  'Production,  'Growth  rates  'Fish 
organisms,  Methodology,  Laboratory  tests  Bioas- 
say,  'Water  temperature,  'Food  abundance 
Identifiers:  Nanophetus,  Trematode  parasites 
iJiel  temperature  fluctuations,  'Seasonal  tem- 
perature fluctuations,  Spring  chinook  salmon, 
'rood  availability. 


ors: 'Metabolism,  'Nitrogen  compounds, 
..    tggs,   'Rainbow  trout,  Fry,   'Ureas, 

rs:  Arginine. 

a,  urea,  and  arginine  were  found  to  accu- 
unng  the  development  of  rainbow  trout 
Both  urea  and  arginine  declined  in  con- 
n  soon  after  hatching  but  uric  acid 
utUe  change  during  development.  The 
re  shown  to  be  capable  of  excreting 
and  only  two  of  the  five  O-U  cycle  en- 
ere  detected.  When  arginine  from  yolk 
»as  degraded  by  arginase,  urea  appeared 
Resized.  Decrease  in  total  egg  protein 
mpanied  by  an  increase  in  free  arginine 
W77-05821)  (Chilton-ORNL) 


'e  * „STARVATION      AND       WEIGHT 
S  OF  EARLY  FISH  LARVAE, 

T     of    F,sheries    (Japan).    Fisheries 
I  Research  Lab. 

arly  Life  History  of  Fish,  Vol.  I  1974 
fLft  a"  In'ernati°nal  Symposium  held 
istaffnage  Marine  Research  Laboratory 
"land,  May  17-23,  1973.  p  339-344  7  fig 


ALGAL    GROWTH    POTENTIAL    OF    WASTF 
INGTWATERFSLlJENTS  ™  HAWAIIAN  RECEIV- 

Hawaii     Univ.',     Honolulu.     Water     Resources 
Research  Center. 

I.  K.  Nakatsuka,  E.  M.  Miller,  and  R.  H.  F  Young 
Available  from  the  National  Technical  Informal 
Uon  Service,  Springfield  VA  22161  as  PB-265  172 
Pncj  codes:  A04  in  paper  copy,  A01  in  microfiche' 
lecnmcal  Memorandum  Report  No  52 
November  1976.  52  p,  25  fig,  1 1  tab,  18  ref  3  ap- 
pend. OWRT  A-065-HK1).  14-34-0001-6012. 

Descriptors:  'Water  quality,  Management, 
Sewage  effluents,  Water  pollution  effects 
Hawau,  Growth  rates,  'Waste  dilution,  Waste 

disposal,  Laboratory  tests,  Bioassay,  Sea  water 

Freshwater. 

Identifiers:  Biostimulation,  'Glgal  growth  poten- 
tial. 

A  laboratory  study  was  conducted  to  determine 
the  algal  growth  potential  (AGP)  of  secondary 
domestic  effluents  on  stream  and  marine  waters  in 
Hawaii.  AGP  methods  developed  by  the  Environ- 
mental Protection  Agency  were  used  with  ef- 
fluent-receiving water  mixtures  representative  of 
nutrient  levels  found  in  existing  effluent  disposal 
situations.  Results  of  this  study  are  indicative  that 
growth  response  follows  similar  patterns  for  con- 
ventional biologically-treated  effluents  in  the  four 
fresh  receiving  waters  tested,  with  peak  growth 


Temperature  was  elevated  approximately  4  deg  C 
ma  model  stream,  compared  with  an  unhealed  but 
otherwise   similar  control   stream.   The   streams 
were    located    outdoors    and    received    identical 
amounts  of  exchange  water  from  a  nearby  creek 
Diel  and  seasonal  temperature  fluctuations  were 
similar  to  those  of  area  streams.  Juvenile  spring 
Chinook     salmon,     Oncorhynchus     tshawytscha 
were  introduced  into  each  stream  either  as  eyed 
eggs  or  fry  and  allowed  to  remain  for  approximate- 
ly 1  yr.  Two  consecutive  year  classes  of  juvenile 
salmon  were  studied.  Their  production  was  mea- 
sured triweekly  and  related  to  changes  in  tempera- 
ture, food  availability,  and  other  environmental 
factors.  Ancillary  experiments  utilizing  water  from 
the  model  streams  permitted  measurement  of  dif- 
ferences in  growth  rate  of  salmon  fed  various  ra- 
tions. Salmon  production  in  the  control  stream  ex- 
ceeded that  in  the  heated  stream.  In  1972    total 
production   in   the   control   stream   was   twofold 
greater  and  in   1973  it  was  approximately  30% 
greater  than  in  the  heated  stream.  Elevated  tem- 
perature resulted  in  reduced  growth  rates  of  the 
fish  especially  as  food  became  less  abundant  and 
at  times  also  resulted  in  lower  biomasses  of  food 
orgamsms,    either   because    the   temperature   in- 
crease directly  affected  survival  and  growth  of 
benthic  invertebrates  or  because  increased  sedi- 
mentation associated  with  heavier  growth  of  fila 
mentous  algae  made  riffle  substrate  less  suitable 
for  certain  species.  Beneficial  effects  of  increased 
temperature  appeared  to  include  protection  from 
infestation  by  trematode  parasite  (Nanophyetus 
salmincola)  and,  possibly,  increased  tendencies  of 
some  invertebrates  to  enter  the  drift.  (Katz) 


I5L,™  EFFECT  OF  SULPHATES  AND 
PHOSPHATES  (INDUSTRIAL  WASTES)  ON 
THE  MUCOPOLYSACCHARIDES  CONTENT 
rfmY^n^  °F  THE  EEL  ANGUILLA  AN- 

«jU1L.L,A  (L.), 

Institute  of  Ichthyology,  Szczecin  (Poland)  Dept 

of  Fish  Physiology. 

R.  Zbanyszek. 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effect*  Of  Pollution 


Acta  Ichthyologica  et  piscatoria,  Vol  V(2),  p  47- 
64,  1975.  3  tab,  14  fig,  Href. 

Descriptors:  'Industrial  wastes,  'Sulfates, 
•Phosphates,  Water  pollution  effects,  Environ- 
mental effects,  Animal  physiology,  Fish  physiolo- 
gy, *Eels,  Hydrogen  ion  concentration, 
Catadromous  fish. 

Identifiers:  *Mucopolysaccharides,  Anguilla,  GUI 
stmcture(Fish). 

Industrial  wastes,  the  main  components  of  which 
were  sulphates  and  phosphates,  induced  a 
decrease  in  the  intensity  of  staining  reactions  for 
mucopolysaccharides  (MPS)  in  the  gills  of  eels. 
The  changes  in  the  MPS  content  were  positively 
correlated  with  the  vital  changes  in  fishes  kept  in 
waste  water  with  an  increased  sulphate  content  at 
a  raised  pH  value.  (Katz) 
W77-05857 

CHANGES  IN  PERIPHYTON  COMMUNITIES 
UNDER  THE  EFFECT  OF  DICHLORFOS, 

National  Inst,  of  Hygiene,  Warsaw  (Poland).  Dept. 

of  Communal  Hygiene. 

J.  Stanislawska-Swiatkowska,  and  B.  Ranke- 

Rybicka. 

Polskie  Archiwum  Hydrobiologii,  Vol  23(2),  p  261- 

269,  1976.  2  fig,  25  ref. 

Descriptors:  Path  of  pollutants,  "Insecticides, 
♦Toxicity,  Aquatic  organisms,  Aquatic  algae, 
'Periphyton,  Chlorella,  'Protozoa,  Biological 
communities,  Succession,  Bioassay,  Water  pollu- 
tion effects. 

Identifiers:  *Dichlorfos,  Colpidium,  Vorticella, 
♦Regeneration. 

Experimental  studies  were  carried  out  to  in- 
vestigate successive  periphyton  communities 
remaining  under  the  effect  of  the  insecticides: 
Dichlorfos  (organic  phosphorous  pesticide  - 
95.24%  chemical  preparation)  and  Nogos-G  50  EC 
(50%  formulated  product  of  Dichlorfos).  Of  these 
two  substances  used  in  the  experiments  only 
Nogos-G  caused  reduction  in  the  number  of  organ- 
isms coming  into  the  composition  of  periphyton 
communities.  This  pesticide  had  the  strongest  ef- 
fect on  the  dominant  species:  Chlorella  pyre- 
noidosa  Chick  (Algae),  Colpidium  colpoda  Ehr 
(Protozoa),  Vorticella  convalaria  L.,  V. 
microstoma  Ehr.  (Protozoa),  during  the  first  three 
days  following  the  addition  of  the  active  substance 
(in  concentrations  higher  than  9.9  mg/1.)  into  the 
water.  A  gradual  regeneration  of  periphyton  com- 
munities, progressing  with  the  passing  time,  was 
observed  in  the  course  of  the  experiments.  (Katz) 
W77-05858 


COMBINED  ACTION  OF  POLYPHENOLS, 
QUINONES,  REDUCERS,  AND  CERTAIN 
OTHER  COMPOUNDS  ON  AQUATIC  PLANTS, 

Biologo-GeograficheskiiNauchno-Issledovatelskii 

Institut,  Irkutsk  (USSR). 

D.  J.  Strom,  and  O.  M.  Kozhova. 

Polskie  Archiwum  Hydrobiologii,  Vol  23(3),  p  401- 

408,  1976.  6  tab,  7  ref. 

Descriptors:  Water  pollution,  *Water  pollution  ef- 
fects, Industrial  wastes,  'Organic  wastes,  *Pulp 
wastes,  Pollutants,  'Toxicity,  Mortality, 
•Phytoxicity,  'Aquatic  plants,  Path  of  pollutants, 
•Bioassay,  'Phenols. 

Identifiers:  Nitella,  Elodea,  Dunaliella, 
•Polyphenols,  'Quinones. 

The  toxic  action  of  p-benzoquinone  and 
polyphenols,  as  pyrocatechol  and  hydroquinone, 
on  Nitella  and  Elodea  is  stipulated  by  the  oxida- 
tion products.  It  is  substantially  weakened  in  the 
presence  of  thiols  (cysteine,  glutathione,  ethyl- 
mercaptan)  and  dosium  diethyl  dithiocarbamate. 
These  compounds  did  not  influence  the  toxicity  of 
resorcinol.  Cystine  and  oxidized  glutathione  did 
not  prevent  the  action  of  p-benzoquinone  and 
polyphenols.      Addition      of      ethyl-mercaptan, 


cysteine  and  ascorbic  acid  considerably  increased 
the  survival  of  Dunaliella  in  hydroquinone  solu- 
tions. Presence  of  saccharose  and  the  sodium  salt 
of  adenosine  triphosphoric  acid  did  not  influence 
the  toxic  action  of  p-benzoquinone  and 
polyphenols  on  aquatic  plants.  (Katz) 
W77-05859 

ALGAE  IN  COPPER  TREATED  FISH  PONDS, 

Instytut     Rybactwa     Srodladowego,     Zabieniec 

(Poland),  Dept.  of  Fish  Culture. 

M.  Januzko. 

Polskie  Archiwum  Hydrobiologii,  Vol.  23(1 ),  p.  95- 

103,  1976.  2  fig,  4  tab,  13  ref. 

Descriptors:  'Copper  compounds,  Trace  ele- 
ments, Nutrient  requirements,  Productivity, 
'Aquatic  algae,  'Phytoplankton,  Chlorophyta, 
•Food  chains,  Fish  food  organisms,  'Fish  farm- 
ing, Carp,  Chlorella,  Agriculture,  Biomass. 
Identifiers:  Bacillariophyceae,  Stephanodiscus  sp, 
Melosira  sp. 

The  population  density  and  biomass  of  algae  in 
copper-treated  ponds  increased  about  twice,  as 
compared  with  control  ponds.  An  amount  of  71 
micrograms  Cu/1  was  applied  in  several  portions. 
Copper  especially  stimulated  the  developmet  of 
Bacillariophyceae  and  Chlorophyta.  The  dominant 
species  comprised  Stephanodiscus  Hantzschii 
Gum,  Melosira  granulata  (Ehrbg.)  Ralfs.  and 
Chlorella  minutissima  Fott.  These  species  were 
present  also  in  control  ponds,  though  in  smaller 
numbers.  The  increase  in  algal  density  exerted  a 
favorable  effect  on  fish  production.  (Katz) 
W77-05860 


AND    PHYSIOLOGICAL    ACTIVITY    OF 
TERIA  IN  LAKE, 

Warsaw  Univ.  (Poland).  Dept.  of  Enviroi 

Microbiology;  and  Zaklad  Microbiologics  ' 

Sci. 

R.  J.  Chrost,  and  U  Sikorska. 

Polskie  Archiwum  Hydrobiologii,  Vol. 

357-364,  1976.  1  tab,  4  figs,  17  ref. 

Descriptors:  •Municipal  wastes,  Water 
effects,        •Eutrophication,        'Photosyi 
•Primary       productivity,       Cycling 
•Aquatic  algae,  •Phytoplankton,  Periphyto 
bon  radioisotopes,   'Aquatic  bacteria,  CI 
analysis,  Biochemistry,  Lakes,  Mineralogy 
Identifiers:    'Mineralization,    Winkler's   n™ 
•Mikolajskie  Lake(Poland). 

The  effect  of  pollution  with  communal  wa 
the  photosynthetic  activity  of  phytoplankl 
periphyton  and  physiological  and  minera 
activity  of  bacteria  in  the  Mikolajskie  Lake 
was  studied.  Heavily  polluted  environmen 
found  to  effect  the  inhibition  of  photosyntt 
tivity  of  the  periphyton  whereas  the  activit 
phytoplankton  was  unaltered.  The  physi 
and  mineralization  activity  of  bacteria  in  ■ 
polluted  environments  was  observed  to  b« 
than  in  parts  of  the  lake  not  subjected  to  dill 
lution  by  wastes.  The  use  of  the   14-C  1 
method  for  the   determination  of  primaiB 
production    in    heavily    polluted    envircl 
proved  superior  to  Winkler's  method.  (Katjl 
W77 -05864 


PHYSIOLOGICAL      EFFECT      OF     TRIAZINE 
HERBICIDES  ON  TYPHA  LATIFOLIA  L., 

Polish  Academy  of  Sciences,  Mikolajki  (Poland). 

Lab.  of  Chemical  Ecology. 

J.  Krolikowska. 

Polskie  Archiwum  Hydrobiologii,  Vol.  23(2),  p. 

249-259,  1976.  1  tab,  4  fig,  15  ref. 

Descriptors:  'Herbicides,  'Aquatic  weed  control, 
'Aquatic  plants,  Amphibious  plants,  'Cattails, 
•Growth  rates,  *Transpiration,  Antitranspirants, 
Bioassay,  Laboratory  tests,  Water  pollution  ef- 
fects, Water  pollution  control. 
Identifiers:  'Triazine  herbicides. 

The  effect  of  six  triazine  herbicides  on  transpira- 
tion and  growth  rate  of  Typha  latifolia  L.  was  in- 
vestigated experimentally.  Root  application  of 
these  herbicides  in  0.1,  1.0,  and  10.0  g/1  concentra- 
tions decreases  transpiration  and  growth  rate  of 
the  plant,  depending  on  the  concentration  of  the 
applied  solution,  duration  of  effect,  and  age  of 
plant  seedlings.  The  water  content  in  the  treated 
plants  was  very  slightly  higher  than  in  the  control 
plants.  (Katz) 
W77-05861 

FISHERY  WASTE  EFFLUENTS:  A  METHOD 
TO  DETERMINE  RELATIONSHIPS  BETWEEN 
CHEMICAL  OXYGEN  DEMAND  AND 
RESIDUE, 

National     Marine     Fisheries     Service,     Kodiak, 

Alaska.  Utilization  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-05862 

AN  APPLICATION  OF  SYSTEMATIC  SAM- 
PLING TO  A  STUDY  OF  INFAUNA  VARIATION 
IN  A  SOFT  SUBSTRATE  ENVIRONMENT, 

Washington  Univ.,  Seattle.  Dept.  of  Physiology 

and  Biophysics. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-05863 


THE        EFFECT        OF        POLLUTION        ON 
PHOTOSYNTHETIC     ACTIVITY     OF     ALGAE 


MERCURY  IN  FISH  AND  SHELLFISH  (  1 
NORTHEAST  PACIFIC.  I.  PACIFIC  HA« 
HIPPOGLOSSUS  STENOLEPIS,  I 

National  Marine  Fisheries  Service,  SeattleJl 
Pacific  Utilization  Research  Center.  m 

For  primary  bibliographic  entry  see  Field  5  I 
W77-05865 


TOXICITY    OF    DIQUAT    AND    CUTRII 
FINGERLING  BROWN  TROUT, 

New  York  State  Dept.  of  Environmental  M 

vation,  Albany. 

H.  A.  Simonin,  and  J.  C.  Skea. 

New  York  Fish  and  Game  Journal,  Vol.  fl 

37-45,  1977.  5  tab,  4  fig,  1 1  ref. 

Descriptors:  'Herbicides,  'Algicides,  i 
Copper  compounds,  'Toxicity,  Mortality, » 
animals,  Freshwater  fish,  'Brown  trot  I 
Bioassay,  Water  pollution  effects,  Lethal  1  n 
Identifiers:  'Cutrine,  Synergistic  acuc 
gerling  brown  trout,  'Diquat  dibromid  i 
TLm. 

The  algicide  Cutrine  (7.1  per  cent  cop!') 
aquatic  herbicide  Diquat  (35.3  per  ceni 
dibromide)  were  tested  to  determine  theiiffl 
to  fingerling  brown  trout.  When  useial 
Cutrine  had  a  96-hour  TLm  of  0.198  milli'" 
copper  per  liter  and  Diquat  had  a  96-houiLl 
20.4  milligrams  of  diquat  cation  per  liter,  t 
indicate  that  in  combination  the  two  cm 
acted  synergistically.  A  concentration  of  ' « 
grams  of  diquat  per  Uter  killed  only  5  pe  ei 
the  test  fish  after  96  hours,  while  a  coppeiM 
tration  of  0.162  milligrams  killed  30  per  ce  * 
the  same  length  of  time.  When  these  twc>l 
trations  were  combined  there  was  no  survili 
24  hours.  (Katz) 
W77-05866 

OBSERVATIONS    ON    SOME    MASSD   I 
KILLS  IN  LAKE  EYRE, 

Chief  Secretary's  Dept.,  Sydney  (Austral. 

South  Wales  Fisheries  Branch. 

N.V.RueUo. 

Australian   Journal   of   Marine    and   r«" 

Research,  Vol.  27(4),  p.  551-564,  1976.  2  r.  1 

7  ref. 
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iptors:  'Fishkill,  'Saline  lakes,  Saline  water 
•Salt  tolerance,  Diptera,  Fish  food  organ- 
On-site  investigations,  'Mortality  *Water 
irature,  Saline  water,  'Australia, 
fiers:  Nematalosa  erebi,  Craterocephalus 
I  Hairback  herring,  Hardyhead 
nomids,  Tamytarsus  barbitarsis,  'Aleal 
,  'Lake  Eyre(Australia). 

numbers  of  dead  hairback  herring  Ne- 
»sa  erebi  and  hardyhead  Craterocephalus 
i  were  found  along  the  shores  of  Lake  Eyre 
al  Australia)  in  July  1975.  The  distribution 
itunated  abundance  of  dead  fishes  and  the 
le  causes  of  the  fish  mortalities  are 
sed.  High  salinity  of  Lake  Eyre,  39  ppth 
seem  to  be  a  likely  cause.  (Katz) 
5867 


Ht  AS  AN  INITIATING  FACTOR  OF 
DOS  (VIBRIO  ANGUILLARUM)  IN  EEL 
1LLA  ANGUILLA), 

>e  Univ.  (Norway).  Inst,  of  Biology  and 

y- 

lodsaether,  J.  Olafsen,  J.  Raa,  K.  Myhre 
I.Steen. 

of  Fish  Biology,  Vol.  10,  p.  17-21  1977  1 
b,  18ref. 

tors:  'Copper,  'Heavy  metals,  Path  of  pol- 
Water  pollution  effects,  *Fish  diseases 
ater  fish,  'Eels,  'Pathogenic  bacteria 
microorganisms,  Animal  pathology' 
hodoio  Lab°rat0ry  tests-  Chemical  analy- 
se: 'Red  pest  disease,  'Anguilla  anguilla 
anguillarum,  Vibriosis,  Commensal  as- 
n,  Blood  samples. 

nguilla  anguilla)  which  were  exposed  to 
:ontaminated  fresh  water  (30-60  micro- 
u/1)  died  with  signs  of  vibriosis  (Vibrio  an- 
il), bels  kept  in  non-contaminated  fresh 
-  micrograms  Cu/1)  remained  healthy  V 
Tim  was  shown  to  be  present  in  the  eels 
iptoms  of  vibriosis.  It  is  suggested  that  V 
nm  is  a  common  inhabitant  of  eels  and 
can  change  a  commensal  association 
nsn  and  bacterium  to  one  of  pathogenici- 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Effects  Of  Pollution— Group  5C 


R.  A.  Murchelano,  and  J.  Ziskowski. 
i97U7rn6f,°gf,7Wreflife  DiSCaSeS>  V°L  13'  ?'  m'^ 

Descriptors:  'Animal  pathology,  Marine  fish 
'Demersal  fish,  'Fish  diseases,  New  Y?w  er 
pollution,  'Water  pollution  eitetT 

£SSManne  bacteria-  *—«-■*: 

Identifiers:     Paralichthys     dentatus,      'Summer 
flounder,  'Fin  rot  disease(Fish),  'His  opaUioTogy 
Trawl  surveys,  'New  York  Bight.  *"»u"»ogy. 

The  histopathology  of  acute  fin  rot  disease  in 
summer  flounder,  Paralichthys  dentatus,  from  the 

dorsal  f,n  lesions  appeared  ragged  or  frayed  with 
no  evidence  of  resolution.  Microscopically  there 
was  ep.dermal  and  dermal  necrosiSP  congestion 
edema,  focal  and  diffuse  hemorrhage,  and  Zen^ 
kers  necrosis  of  underlying  muscle.  Gram-negative 
bacteria  were  present  in  the  fin  tissues  as  well  as  in 
heart  muscle  and  liver  parenchyma.  The  inflamma- 
tory response  consisted  mostly  of  macrophages 
The  significance  of  the  acute  disease  in  summer 
flounder  .s  discussed  in  relation  to  the  etiology^ 
(Katz)  m  W'nter  flounder  fr°m  the  Bight. 

W77-05870 


£pv^Y^ETAL  CONCENTRATIONS  IN  KID- 

Florida!   ESTUARINE   Raccoons   from 

Florida  State  Dept.  of  Health  and  Rehabilitative 
Services,  Tallahassee.  Health  Program  Office 
VV77o587iy  blbb°8raphic  entry  see  Field  5B. 


PONDSINE   RESIDUE   DWAMICS  IN  SMALL 

Fish  ana  Wildlife  Service,  La  Crosse,  Wis.  Fish 
Pesticide  Research  Unit. 

«?-,r,P£mary  bibu'ographic  entry  see  Field  5B 
W77-05872 


ACCUMULATION  OF  METHOXYCHLOR  ry 
OuiRS??TREGMASNISMS  ISOLA^  STq^ 

Southeast  Environmental  Research  Lab.,  Athens, 
D.  F.  Paris,  and  D.  L.  Lewis. 

Bulletin  of  Environmental  Contamination  and 
Toxicology,  vol.  15,  no.  1,  p.  24-32,  1976.  1  tab  1 
tig.,  15ref. 

&f    *?««»    of    pollutants,    'Pesticides, 

•cCS       *™'    AC,Uatic  fungi'  *Aq-uatic  a'8ae 
t«u  S     J,     AJ'^.rotion,    'Sorption,   Laboratory 
tests,  Food  webs,  Microorganisms. 
Identifiers:  'Methoxychlor,  Flavobacterium  har- 
nsonu,  Bacillus  subtilis,  Aspergillus. 

nh^nSOrP.tJ.0nJ0f  P_esticides  to  microorganisms  in- 
fluences the  distribution  of  these  compounds  in  an 
aquatic  system.  The  alga,  Chlorella  pyrenoidosa, 
the  bacteria  Flavobacterium  harrisonii,  and  Bacil- 
lus subtihs  and  fungi  Aspergillus,  were  exposed  to 
varying  concentrations  of  methoxychlor  in  the 
laboratory  and  the  sorptive  properties  of  these 
microorgamsms    were    established.    Amounts   of 
methoxychlor    remaining    in    solution    after    the 
microorganisms  were  removed  indicated  the  sorp- 
tive    properties.     Methoxychlor     concentration 
decreased  rapidly  in  the  supernates  of  the  bacterial 
and  algal  cultures,  reaching  equilibrium  within  30 
minutes.  Equilibrium  was  reached  within  16  hours 
in  the  fungal  system.  Autoclaved  microorganisms 
sorbed  as  much  pesticide  as  the  viable  cells  in- 
dicating that  it  was  not  the  result  of  a  metabolically 
active  process.   When  microorganisms   that  had 
reached  equilibrium  in  media  containing  methox- 
ychlor were  placed  in  media  containing  pesticide 
desorption  equilibrium  was  reached  in  the  same 
W77O05O874me  **  ™  SOrption  experiments.  (Katz) 


V    UPTAKE     BY     RAINBOW     TROUT 
SALMO  GAIRDNERI, 

Univ.,    (Scotland)    Dept.    of   Biological 

*•  . 

f  Fish  Biology,  Vol.  10,  p.  87-90   1977   l 
16ref. 

Ts:  'Rainbow  trout,  Freshwater  fish 
'uotogy  'Water  temperature,  Laborato- 
Aethodology,  Thermal  pollution,  'Water 
Imo'nids.  Respiration-  *0xvgen  require- 
s:  'Oxygen  uptake,  'Red  blood  cells 
"Pies,  Hemoglobin  variants. 

stake  rate  by  rainbow  trout  red  cells  was 

;  f„,/in^temperature  ran8e  5  «o  40C. 

and  20C  there  was  a  steady  increase  in 

„J  3  maximum  rate  of  2.5  microliters 

red    cells    occurred,    followed    by    a 

the  rate  as  the  temperature  increased  A 

™h  """Ration  of  the  red  cell  was 

and  possible  functions  of  the  nucleus  in 

>od  cells  are  discussed.  (Katz) 


tuGY  °F  AN  ACUTE  FIN  LE- 
TH^  n^MMER  SUNDER, 
S2« fnDEroT.ATUS'  AND  SOME 
*w  ilS?  THE  ETIOLOGY  OF  FIN 
*SE  IN  THE  NEW  YORK  BIGHT 
wine  Fisheries  Service,  Oxford  Md 
'ntic  Coastal  Fisheries  Center 


THE  EFFECTS  OF  VARIOUS  AROCLOR  FRAC- 
™X?n  T"£  POPULATION  GROWTH  OF 
CHLORELLA  PYRENOTOOSA 

Wheaton  Coll.,  Norton,  Mass.  Dept.  of  Biology 
ML.  Hawes,  J.  C.  Krichner,  and  J.  C.  Urey 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  vol.  15,  no.  1,  p.  14-18,  1976.  2  tab.,  15 

Descriptors:  'Polychlorinated  biphenyls,  Water 
Portion .effects,  'Aroclor,  Population,  'Biomass, 
Chlorella,  'Aquatic  algae,  'Primary  productivity 
Aquatic  populations,  Density,  Algae,  Laboratory" 
tests,  Productivity,  Bioassay. 
Identifiers:  'Chlorella  pyrenoidosa,  'Sublethal  ef- 
fects, Aroclor  1242,  Aroclor  1254,  Aroclor  1268. 

Aroclor  was  used  in  laboratory  tests  designed  to 
examine  what  effects,  if  any,  would  be  exerted  on 
the  population  growth  of  Chlorella  pyrenoidosa  by 
various    fractions    and    concentrations    of    the 
polychlorinated  biphenyl.  At  a  concentration  of  1 
ppm  and  at  8  hours  after  exposure,  Aroclor  1242 
treated  populations  were  64%  lower  in  population 
density  than  controls.  Aroclor  1254  caused  a  45% 
reduction  and  Aroclor  1268  resulted  in  36%  reduc- 
tion. As  populations  grew,  the  difference  in  ex- 
perimental and  control  groups  lessened  and  the 
Aroclor  1268  group  was  equal  to  control  popula- 
tions by  56  hours.  These  results  suggest  that  the  in- 
itial  perturbation   was   inversely   related   to   the 
chlorine  content  of  the  PCB.  Aroclor  1232  tested 
at  1  ppm  caused  a  17%  reduction  of  population  at 
17  hours  which  increased  to  46%  at  46  hours 
Populations  approached  control  levels  with  addi- 
tional time.  Aroclor  1232  at  lOOppb  never  caused 
more  than  18%  population  reduction  at  46  hours 
(Katz) 
W77-05873 


^°,RINATED  HYDROCARBONS  AND 
TOTAL    MERCURY   IN   THE    PREY   OF   THE 

W,?!TE;TAILED  EAGLE  (HALIAEETUS  AL- 
BICILLA  L.)  IN  THE  QUARKEN  STRAITS  OF 
THE  GULF  OF  BOTHNIA,  FINLAND 

Kuopio  Univ.  (Finland).  Dept.  of  Zoology 

J.  Koivusaari,  I.  Nuuja,  R.  Palokangas,  and  M  -L 

Hattula. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol.  15,  No.  2,  p.  235-241,  1976.  1  tab 

ZA  ref . 

Descriptors:  'Common  merganser  duck  Car- 
nivores, 'Food  chains,  'Path  of  pollutants, 
Reproduction,  'Chlorinated  hydrocarbon  pesti- 
cides, Pesticide  residues,  *DDT  'DDE 
'Mercury,  'Sculpin,  Marine  fish,  Waterfowl' 
^'"P*11""  e«ects,  Predation,  Mallard  duck' 
DDD,  Pikes,  Prey  fish. 

Identifiers:      'White     tailed     eagle,      'Ouarken 
strait(Finland),  'Baltic  Sea,  'Bioaccumulation. 

Based  on  a  ten-year  study  to  indentify  the  organ- 
isms which  constitute  the  diet  of  the  white-tailed 
eagle  in  the  Quarken  Straits,  Finland,  fish  and 
birds  were  sampled  and  analysed  for  mercury  had 
chlorinated  hydrocarbon  content.  Mercury    PCB 
and  DDE  were  detected  in  all  animals  studied 
DDT  was  present  in  all  fishes  and  mallards    Lin- 
dane, aldnn  and  DDD  were  also  identified    The 
highest  concentrations  of  each  residue  studied  in 
fish  were  detected  in  the  fourhorn  sculpin  (Cottus 
quadnconus).  The  great  sculpins  (Acanthocottus 
scorpius)  were  more  contaminated  than  the  pikes 
(Esox  lucius)  and  the  ides  (Leuciscus  idus)   The 
most  cantaminatd  birds  were  mainly  fish  eaters 
mergansers,    with    residue   concentrations    10-40 
tunes  levels  in  non-fish-eating  birds.  It  is  believed 
that  one  of  the  most  important  reasons  for  poor 
breeding  results  of  the  white  tailed  eagle  in  the 
Quarken  Straits  are  the  effects  of  pollutants  from 
fish-eting  species  in  its  prey  which  pass  their 
wmter  in  the  southern  Baltic.  The  fish  are  non- 
migratory,  so  have  contaminant  residues  far  less 

W77C-05875ed  tha"  fr°m  "^  Baltk  regions-  (Katz> 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

MOVEMENT  OF  MIREX  FROM  SEDIMENT 
AND  UPTAKE  BY  THE  HOGCHOKER, 
TRINECTS  MACULATUS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 

G.  J.  Kobylinski,  and  R.  J.  Livingston. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol.  14,  No.  C.  p.  692-698,  1975.  1 
tab.,4fig.,9ref. 

Descriptors:  *Path  of  pollutants,  *Absorption, 
•Sediments,  'Insecticides,  Movement, 

•Analytical     techniques,     *Bioassay,     *Benthic 
fauna,  'Pesticide  residues,  Laboratory  tests,  Bot- 
tom fish,  Freshwater  fish,  Pesticides,  Methodolo- 
gy, Testing  procedures. 
Identifiers:  *Trinectes  spp.,  *Hogchoker,  *Mirex. 

In  order  to  determine  the  movement  of  the  insecti- 
cide, mirex,  from  sediment,  flow-through  and 
static  tests  were  conducted  in  aquaria  with  sedi- 
ments containing  5000,  1650,  and  500  ppb  mirex. 
The  hogchoker,  Trinectes  maculatus,  a  car- 
nivorous fish,  was  used  as  the  test  organism. 
Mirex  contaminated  sediments  of  the  static  test 
retained  virtually  all  of  the  insecticide  over  a  4 
week  period.  About  40%  of  the  initial  concentra- 
tion was  lost  from  the  sediment  under  constant 
flow  conditions.  Uptake  of  mirex  byi  tissues 
showed  a  dose  dependent  relationship.  Accumula- 
tion of  the  insecticide  increased  over  time  and  did 
not  appear  to  reach  equilibrium.  Mirex  in  the  liver 
of  fish  increased  significantly  with  time  of  the 
flow-through  test.  Considerably  more  mirex  was 
gained  by  the  fish  in  the  static  test  than  was  lost 
from  the  water,  indicating  that  the  fish  probably 
absorbed  significant  amount  of  mirex  directly 
from  the  sediments.  (Katz) 
W77-05876 


DDE    POISONING    IN    WILD    GREAT    BLUE 
HFRON 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Chemistry. 

D.  J.  Call,  B.  D.  Amman,  and  J.  J.  Worman. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol.  16,  No.  3,  p.  310-313,  1976.  1 

tab.,15ref. 

Descriptors:  *Mortality,  *Path  of  pollutants,  Pesti- 
cides, *Food  chains,  *Toxicity,  *DDE,  *Water 
birds,  DDT,  'Chlorinated  hydrocarbon  pesticides, 
•Pesticide,  toxicity,  Pesticide  residues. 
Identifiers:  *Great  Blue  Heron,  Tissue  analysis, 
Ardea  herodias. 

The  impact  of  DDE  on  eggshell  thinning  and 
reproductive  failures  in  raptorian  and  piscirorous 
birds  has  been  well  documented,  but  little  informa- 
tion is  available  regarding  mortality  in  wild  adult 
birds  due  to  DDE  poisoning.  A  wild  great  blue 
heron  (Ardea  herodias)  was  collected  in  the  field  in 
moribund  condition  and  died  within  a  few  hours  of 
collection.  Tissue  analysis  for  minerals  and  pesti- 
cide residue  showed  246  ppm  DDE  in  brain  tissue 
and  570  ppm  in  liver,  wet  weight  basis.  The  bird 
was  collected  three  years  after  the  ban  on  com- 
mercial use  of  DDT  was  imposed.  In  view  of  the 
long  biological  half-life  of  DDE  of  250  days  and 
the  longevity  of  the  larger  fish-eating  avian  spe- 
cies, evidence  indicates  that  DDE  may  have  a  lin- 
gering effect  on  both  mortality  and  reproductive 
success  in  certain  birds.  (Katz) 
W77-05877 


BACK-CALCULATED  FISH  LENGTHS  AND  HG 
AND  ZN  LEVELS  FROM  RECENT  AND  100- 
YEAR-OLD  CLEITHRUM  BONES  FROM  AT- 
LANTIC COD  (GADUS  MORHUA), 

Fisheries  and  Marine  Service,  St.  Andrews  (New 
Brunswick).  Biological  Station. 
For  primary  bibliographic  entry  see  Field  5A. 
W77 -05879 


CRITICAL  SWIMMING  SPEEDS  OF  COHO 
SALMON  (ONCORHYNCHUS  KISUTCH)  FRY 
TO  SMOLT  STAGES  IN  RELATION  TO 
SALINITY  AND  TEMPERATURE, 

British    Columbia    Univ.,    Vancouver.    Inst,    of 

Animal  Resource  Ecology. 

G.  J.  Glova,  and  J.  E.  Mclnerney. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  34,  p.  151-154,  1977.  3  fig,  15  ref. 

Descriptors:  •Salmon,  •Anadromous  fish,  Com- 
mercial fish,  'Fry,  Smolt,  Juvenile  fish,  •Salinity, 
•Temperature,  Laboratory  tests,  •Mortality, 
•Estuarine  environment,  Fish  migration,  *Fish 
behavior,  *Annual  physiology. 
Identifiers:  Oncorhynchus  kisutch,  'Premature 
migration,  *Coho  salmon. 

Critical  swimming  speeds  (fork  length  per  second 
L/s)  of  early  fry,  advanced  fry,  and  pre-smoll 
coho  salmon,  Oncorhynchus  kisutch,  surpassed 
those  of  smolts.  Performances  were  inversely  re- 
lated to  size,  varying  from  a  peak  of  7.3  L/s  in  fry 
to  5.5  L/s  in  smolts.  In  early  fry  to  pre-smolt 
stages,  salinity  had  little  effect  whereas  in  smolts  a 
distinct  maximum  performance  occurred  near 
13%.  Swimming  performances  of  all  stages  varied 
directly  with  temperature:  maxima  occurred 
between  20  and  23  degrees  C.  As  temperature 
decreased,  critical  speeds  of  early  fry  declined  at  a 
faster  rate  than  that  of  later  stages,  the  values  at  23 
and  3  degrees  C  being  7.2  and  3.5  L/s  in  early  fry 
and  5.5-3.5  in  smolts.  This  study  shows  that  on  a 
size-related  basis  underyearling  coho  are  capable 
swimmers  in  estuarine  conditions.  Thus,  their  ap- 
parent failure  to  survive  premature  seaward  migra- 
tions cannot  be  explained  by  their  inability  to  per- 
form important  locomotor-dependent  behaviors. 
(Katz) 
W77-05880 

ACCUMULATION  AND  RELEASE  OF  FUEL- 
OIL-DERIVED  DIAROMATIC  HYDROCAR- 
BONS BY  THE  POLYCHAETE  NEANTHES 
ARENACEODENTATA, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Biology. 

S.  S.  Rossi,  and  J.  W.  Anderson. 

Marine  Biology,  Vol.  39,  p.  51-55,  1977.  2  fig,  16 

ref. 

Descriptors:  'Oil,  Oil  pollution,  'Water  pollution 
effects,  'Path  of  pollutants,  Toxicity,  Laboratory 
tests,  'Biochemistry,  Methodology,  Annelids, 
Larvae,  Organic  compounds,  'Animal  physiology. 
Identifiers:  Neanthes  arenaceodentata, 

'Polychaetes,  'Naphthalenes,  Diaromatic 
hydrocarbons. 

Male  and  gravid  female  Neanthes  arenaceodentata 
(Polychaeta)  were  experimentally  exposed  to  a 
sublethal  concentrtion  of  No.  2  fuel  oil  seawater 
extract  for  24  H.  Within  1  h  both  sexes  had  incor- 
porated, in  equal  proportions,  most  of  the  diaro- 
matic hydrocarbons  (naphthalene,  methyl- 
naphthalenes)  eventually  accumulated.  No  net  loss 
of  accumulated  naphthalenes  was  observed  during 
the  exposure  period.  When  returned  to  hydrocar- 
bon-free seawater,  male  worms  slowly  released 
naphthalenes  down  to  undetectable  (0.1  ppm) 
levels  in  400  h  (17  days).  Gravid  females  retained 
essentially  all  of  the  originally  accumulated 
naphthalenes  for  3  weeks,  at  which  time  they 
released  their  eggs  during  fertilization,  with  sub- 
sequent dramatic  decrease  in  naphthalenes  con- 
tent. Zygotes  and  trochophore  larvae  from  ex- 
posed females  contained  18  ppm  naththalenes,  ac- 
counting for  a  majority  of  those  amount  initially 
present  in  parent  females.  As  trochopore  larvae 
developed  into  18-  segment  juveniles, 
naphthalenes  concentrations  dropped  to  near  un- 
detectable levels  (0.4  ppm)  in  21-day  old  juveniles 
(=  18-segment  worms).  When  sampled  at  the  next 
stage  of  development  (32-segment  worms)  5  days 
later  ( 1 050  h  after  exposure  to  gravid  females),  off- 
spring were  free  of  naphthalenes.  (Katz) 
W77 -05881 


OSMOREGULATION  OF  THE  GRASS  SI 

PALAEMONETES       PUGIO       EXfOSEI.  , 

POLYCHLORINATED   BIPHENYLS   (Pf.ll 

EFFECT  ON  CHLORIDE  AM)  OSMO'IKj 

CENTRATIONS  AND  CHLORIDE  AMJ  V| 

EXCHANGE  KINETICS, 

Texas  A  and  M  Univ.,  College  Station. 

Biology. 

G.  Roesijadi,  J.  W.  Anderson,  S  P.  Pelroce 

C.  S.Giam. 

Marine  Biology,  Vol.  38,  p.  343-355,  1976,  < 

tab,  7  fig,  67  ref. 

Descriptors:   'Shrimp,   'Polychlorinated 
yls,       'Aroclors,       Water      pollution 
Biochemistry,       Laboratory       tests,       T 
•Animal     physiology,     Methodology,     II 
wastes,  Water  balance,  Crustaceans,  *Chk 
Identifiers:  Palaemonetes  pugio,  'Grass 
•Osmoregulation,   Hemolymph  chloride 
trations,     Hemolymph     osmotic     concei 
Chloride  space,  Chloride  flux,  Water  flux. 

Grass  shrimp,  Palaemonetes  pugio,  were 
of  hypo-  and  hyper-osmotic  regulation 
fluids.  Hemolymph  chloride  and  osmotic 
trations  were  maintained  at  relatively  stab 
over  a  wide  salinity  range.  Following 
transfer  from  intermediate  (14  and  17  de 
to  high  (31   and  35  degree/oo)  or  low  ( 
degrc-  'oo)  salinities,  hemolymph  chlork 
exhibited  overshoot  and  undershoot,  resp 
of  new  steady-state  levels.  Osmotic  co 
tions  exhibited  an  initial  undershoot  at  low 
overshoot  at  high  salinity.  Chloride  space 
ty-acclimated    shrimp    was    relatively 
salinities  from   1    to  35  degrees/oo.  Ch 
chloride  space  following  salinity  transfc 
leled  those  of  hemolymph  chloride  lev< 
constants  for  chloride  turnover  indicated 
dent  exchanges  of  sodium  and  chloride 
posure    to   sublethal   and   96-h   LC50   1 
Aroclor     (R)     1254     did     not     serious 
hemolymph  chloride  and  osmotic  concee 
chloride  space  or  chloride-exchange  ki! 
adult  shrimp.  Disruption  of  hemolymph 
regulation  in  juvenile  shrimp  was  associs 
large  mortalities  not  observed  in  adults  I 
exposed  to  Aroclor  1254  to  17  degrees/  J 
hibited  reduced  water  permeability.  Exfj 
PCBs  did  not  result  in  further  reduction  in! 
bility  at  the  latter  salinities.  (See  also  W-l 
and  W77-05883)  (Katz) 
W77-05882 


OSMOREGULATION        OF       THE        II 

PALAEMONETES       PUGIO       EXPOSI 

POLYCHLORINATED  BIPHENYLS  (P<1 

EFFECT  ON  FREE  AMINO  ACIDS  OF  ll 

TISSUE, 

Texas  A  and  M  Univ.,  College  Station.  4 

Biology. 

G  Roesijadi,  J.  W.  Anderson,  and  C.  S.  t>« 

Marine  Biology,  Vol.  38,  p.  357-363,  19764 

tab,  3  fig,  34  ref. 

Descriptors:  'Shrimp,  'Polychlorinatec  -a 
yls,  'Amino  acids,  'Aroclors,  Toxicit>A 
physiology,  'Biochemistry,  Laborato 
'Water  pollution  effects,  Path  of  pi 
Methodology,  Chemical  analysis. 
Identifiers:  Paleomonetes  pugio,  'Grasil 
Muscle  tissue,  'Osmotic  regulation,  M 
1254. 

Glycine  was  the  most  abundant  free  a:* 
(FAA)  in  abdominal  muscle  of  grass 
Palaemonetes  pugio,  accounting  for  ov.S 
the  total  pool.  Arginine,  alanine,  proUnW 
and  serine  were  also  present  at  relativehjl 
centrations.  Following  transfer  from  I7» 
32%  S,  new  steady-state  levels  of  total  U 
observed  at  72  H.  Total  FAA  and  th* 
glycine,  alanine  and  proline  exhibited  fl 
correlation  with  salinity.  Exposure  to  Arte 
did  not  have  appreciable  effects  on  tN 
levels,  indicating  that  disruption  of  in* 
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oregulation  was  not  a  major  consequence  of 
toxicity.  However,  changes  in  individual 
10  acid  concentrations  in  exposed  shrimp  were 
ctive  of  an  altered  metabolic  state.  Glycine 
h  did  not  show  changes  immediately  follow- 
Exposure  underwent  large  decreases  after 
ferto  PCB-free  water  and  indicated  a  delayed 
t  of  PCB  exposure.  A  correlation  between 
ity  and  the  sum  of  glycine,  alanine  and  proline 
lot  exist  in  exposed  shrimp.  (See  also  W76- 
iandW77-05882)(Katz) 
05883 


JES   DIVERSITY    OF    LITTORAL    ZONE 
ES    ALONG    A    PHOSPHORUS-PRODUC 
GRADIENT  in  i  akf 

PHREMAGOG,  QUEBECVERMONT 

D  Univ.,  Montreal  (Quebec).  Dept.  of  Biolo- 

^akashima,  D.  Gascon,  and  W.  C.  Leggett 
a!    of    the    Fisheries    Research    Board    of 
la,  Vol.  34,  p.  167-170,  1977.  1  tab,  1  fig,  °5 

iptors:  'Primary  productivity,  'Phosphorus 
ral  'Freshwater  fish,  Ecosystems 
peal  communities,  'Biomass,  On-site  data 
ions,  Sampling,  Statistics,  "Canada,  Lakes 
iont.  * 

Diversity    index,    Shannon-Weaver 


iers: 


, 1     .uuva,    ouannon- 

a,    Lake  Memphremogog(Que-VT). 

ecies  diversity  of  littoral  zone  fish  commu- 
n  four  areas  of  Lake  Memphremagog  was 
ely  related  to  known  phosphorous  and  pri- 
.roduction  gradients  along  the  north-south 
the  lake  and  to  the  associated  north-south 
aces  in  macrobenthic  and  fish  biomass  The 
diversity  values  were  found  consistently  in 
My  productive  southern  areas  of  the  lake 

-rTaMK^r  "  thC  kaSt  PTOductive 
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TS  OF  KRAFT  MILL  EFFLUENTS  ON 
7*  SALMON  PRODUCTION  IN 
ATORY  STREAMS, 

hDiv'  °f  Rsh  3nd  Wudlife-  Corvallis, 
eim,  J.  A.  Lichatowich,  R.  H.  Ellis,  and  G. 
letearch,  Vol.  11,  p.  189-196,  1977.  3  tab, 

•WL-ib °flau°?^eStS'  Salmon-  'Chinook 
imJ  '    ^'P  Product>vity,  Toxici- 

Z  iJL/0,  *Primary  kraft  mill  effluent, 
ed  kraft  mill  effluent,  Seasonal  fluctua- 

3f  effluents  on  juvenile  chinook  salmon 
nchus  tshawytscha  were  studies  in  six 
ri. !rZamf-  Pnmarv  effluent  (KME)  from 
duced  sahnon  production  at  a  concentra- 

x  96  h  tt IS* £?,  X  %  h  TL50)  but  not  at 
k«ft  £ ?0)"  FaU  and  sprin8  exPosure  to 
kraft  effluent  (SKME)  from  mill  A  at 

iced  salrnonproduction,  while  in  summer 
lfls.h  Production   was   enhanced   at 

miS  b °  rtf  t0  4%J°T  muI  A  and  UP  to 
mm  B.  Thus,  producUon  values  varied 

oswhh  eXtentI°f  treatme"t  of  effluent 
ps  with  season.  Fish  growth  was  related 
nsity  during  some  experiments.  (Kratz) 


CUMULATm^F  U^D  P°OL  SIZE  ON  BIOAC 

MACROLEPIDOTUM)  (MOXOSTOMA 

National   Research   Council  of  Canada,   Ottawa 

(Ontario).  D.v.  of  Biological  Sciences. 

J.  R.  Roberts,  A.  S.  W.  deFrietas,  and  M.  A  J 

Uidney. 

rwf'  vf,  tC    Fisheries    Research    Board    of 
Canada,  Vol.  34,  p.  89-97,  1977.  5  tab,  21  ref 

Descriptors:  'Chlorinated  hydrocarbon  pesticides 
Sds'Ral0",6"6^  *Path  of  PoUutam; 
fiSh*^7l°PeS'  F°°d  Chains-  Freshwater 
LahnJ  '  Chem,cal  analysis,  Methodology 

%SS      tCStS'         Bfa"»'.         Mercu8^,' 

ods"maerS:  ^T  !iedh0rSe  Suckers-  Mox- 
osioma  macrolepidotum,  'Chlordan*. 

'B.oaccumulation,  White  suckers,  Calls omus 
commersoni,  'Methylmercury,  Gastro-intestTnal 
tract,  Bioconcentration.  intestinal 

ttonnefnHCt  .°f  thE  "Pid,  PO°'  size  on  the  accumula- 
northern  *£*  °f  **  a"d  'ranschlordane  by 

northern  redhorse  suckers  (Moxostoma 
macrolepidotum)  has  been  demonstrated  X 
lechnique  was  developed  using  203  Hg-labeled 
methylmercury  as  a  tracer,  which  permits  he 
direct  determination  of  the  assimilation  efficiency 
™".  f,00d  and  the  biological  half-life  of 
chlorinated  hydrocarbons  in  terms  of  individual 

in  fth  Ue/etT°n  °f  the  insecticide  chlordane 
n  fish  was  directly  proportional  to  the  adiposity  of 
the  fish.  For  a  fish  containing  2%  lipid,  half -life  of 
the  cis-.somer  was  60  days  and  for  the  trans- 
fer, 33  days.  The  net  assimilation  efficiency 
from  food  to  fish  tissue  was  also  influenced  by 
ad.pos,ty  These  results  on  uptake  and  clearance 
when  used  ma  simple  model  for  pollutant  bioaccu- 
mulation  indicated  that  the  steady  state  concen- 
tration of  chlordane  in  fish  will  not  exceed  the  con- 
centration of  chlordane  in  the  diet  unless  the 
W77?0S5887     hefiShiShi8h(Katz) 


eld  5 
Effects  Of  Pollution— Group  5C 

t£S    °f    Environmental    Contamination    and 
Toxicology,  vol.  15,  no.  6,  p  670-677,  1976.  2  fig,  16 

Descriptors:  'Chlorinated  hydrocarbon  pesticides, 
Chlorella,      'Algae,      Environmental      effects 

"Growth  rates,  Water  pollution  effects,  Water  poll 

lution     sources,     'Persistence,     'Marine    algae 
Biomass,  'Chlorophyll,  Laboratory  tests    Pesti 

cides  'Lethal  limit,  Organic  compounds. 

Iden tif,ers:   'Hexachlorobenzene,   'Sublethal  ef- 

rDerXaCHl0r°benZene  has  been  used  extensively  in 
agriculture  as  a  pesticide  as  well  as  in  industry   It 
is  present  in  high  concentrations  in  the  environ- 
ment, but  little  is  known  about  its  persistence  or 
the _ action  on  HCB  on  plants.  The  freshwater  alga 
Ch  orella  pyreno.dosa  was  used  in  the  laboratory 
tests  designed  to  study  the  effect  of  HCB  on  some 
S'nPfamete,n  when  incubated  with  HCB  at 
a001-10.0  ppm  for  46  h  with  continuous  light 
HCB   decreased   growth   according   to   measure- 
ments of  chlorophyll  content,   dry  matter,  car- 
bohydrate content  and  nitrogen.  Incubation  with 
7m         u  ^ree  m°nths  resulted  in  an  increase  of 
chlorophyll  over  control  values  in  cultures  receiv- 
ing 0.1  and  1.0  ppm  HCB  and  growth  was  greatly 
enhanced    in    all    concentrations    of   HCB    after 
transfer  of  the  cultures  from  Erlenmeyer-flasks  to 
growth   conditions   of   a    'light-thermostat  "   The 
(Tatz)      aCti0"  °f  HCB  in  Plants  is  not  kn°w". 
W77-05889 


M?^AN.CE  OF  ACTIVATED 
nr  v  JL«COMPARED  W"H  THE 
OF  VARIOUS  BACTERIAL  TOXICI 

OPHENOAL,  STUDY      WI™     3«      5" 

A   G.,  Frankfurt  am  Main  (West  Ger- 

y  bibliographic  entry  see  Field  5D. 


SEASONAL  AND  DEVELOPMENTAL  VARIA- 
NT l"  THE  LETHALITY  OF  ZINC  TO  j£. 
JalIrx       ATLANTIC       SALMON       (SALMO 

Fisheries  and  Marine  Services,  St.  Andrews  (New 

Brunswick).  Biological  Station 

V.  Zitko,  and  W.  G.  Carson 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  34,  p.  139-141,  1977.  1  fig,  i  tab,  9 

Descriptors:  'Heavy  metals,  'Zinc,  'Toxicity 
Mortality,  Water  pollution  effects,  'Atlantic  sal- 
mon, Juvenile  fish,  Smolt,  'Mine  wastes,  Labora- 
tory tests  Water  quality  standards,  'Seasonal, 
Orowth  stages,  Bioassay,  'Lethal  limit 
Identifiers:  'Incipient  lethal  level. 

The  incipient  lethal  level  (ILL)  of  zinc  to  juvenile 
Atlantic  salmon  (Salmo  salar)  in  fresh  water  at  a 
water  hardness  of  14  mg/1  varies  from  150  to  1000 
micrograms/1  as  a  function  of  season  and  develop- 

SJ^iSF  °f  thC  Hsh/  The  ILL  "^creases  from 
500  to  1000  micrograms/1  during  the  first  year  and 
decreases  to  150  micrograms/1  in  the  following 
spring.  The  more  sensitive  stage  in  the  salmon's 
hie  history,  evidenced  by  decrease  of  ILL  coin- 
cides with  and  is  probably  related  to  initial  stages 
ot  the  parr-smolt  transformation  (Katz) 
W77-05888 


CHLORINATED    HYDROCARBON    RESIDIIFS 
IN  THE  FISH  IN  LAKE  TANGANYIKA 

Antwerpen  Univ.,  Wilrijk  (Belgium) 
H  Deelstra,  J.  L.  Power,  and  C.  T.  Kenner. 
Bulletin    of    Environmental    Contamination    and 
5  tobC°22ref  VCl'  15'  N°'  6'  "'  689"698'  I976'  '  fig- 

?«^Ptors:  'Chlorinated  hydrocarbon  pesticides, 
DDT,  'DDE,  'Pesticide  residues,  'Tilapia 
Freshwater  f.sh,  'Agricultural  runoff,  Lakes' 
Manganese,  'Zinc,  Public  health,  Heavy  metals,' 
Africa3  P°Uu,ants'  "Dieldrin,  'Endrin,  'Copper, 
Identifiers:  'Lake  Tanganyika,  Stolothrissa  spp 
L'n^othnssa  spp.,  Tanzania,  Zaire,  Zambia,  Bu- 

Lake  Tanganyika  is  a  nearly  closed  system  that 
recieves  great  quantities  of  pesticides  from  runoff 
Iron,   neaby  cotton  plantations  while   providing 

£«„<WpatMand  "Sh  l°  the  ""wunding  popula- 
tions. Eighty-five  percent  of  the  total  fish  catch 
consists  of  two  clupeid  species:  Stolothrissa  tan- 
ganicae  and  Limnothrissa  miodon.  The  Lates  and 
Lucio lates  stapersii  are  predators  and  represent 

Hrf.Haian,Ce  °f  H16  Catch-  Pesticide  analysis  of  sun- 
dried  fish  samples  used  as  a  source  of  protein  in- 
dicate that  the  amounts  of  chlorinated  pesticides 
including  DDD,  DDE,  and  TDE,  were  below  the 
aUowable  limits  set  in  most  countries.  On  the  basis 
of  the  fresh  f.sh,  assuming  an  average  loss  during 

nnT8AHf  u5£'  thC  V3lUeS  WCre  »"  Iess  than  0  I 
ppm.  Adult  Tilapia  caught  in  the  vicinity  of  a  spil- 

DDE°TDF  UnnT  COntained  very  high  levels  of 
DDE,  TDE,  DDT,  and  endnn.  Heavy  metal  analy- 
sis of  the  oven-dned  fish  flours  was  reported,  with 

samSs.  (Ka™'  ***  "  '^  ^^  b  the 
W77-05890 


cJ^SPT  °F  HEXACHLOROBENZENE  ON 
r^Dr.  ¥GROWTH  PARAMETERS  OF 
CHLORELLA  PYRENOrDOSA, 

Biologische  Bundesanstalt  fuer  Land-  und  Forst- 
wirtschaft,  Berlin  (West  Germany).  Institut  fuer 
Ptlanzenschutzmittel-forschung 
F.  Geike,  and  C.  D.  Parasher. 


EFFECTS  OF  LOW  CONTRATIONS  OF  Mam 

sass/Basr ON  eggs  ' ^  ™" « 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology 
M.Lewis. 

The  Progressive  Fish-Culturist,  Vol.  38,  No  2   n 
63-65,  April  1976.  1  tab.,  2  fig.,  15  ref.  ' 

?£SCJ?P.t°rS:,,,*Environ,nental  effects,   'Toxicity 
'Mortality,  Water  pollution  effects,  'Manganese,' 
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Field  5- 

Group  5C— Effects  Of  Pollution 


•Rainbow  trout,  *Fish  eggs,  *Growth  stages,  Fry, 
*Bioassay,    'Sulfates,    Laboratory    tests,    Mine 
wastes,  Water  pollution  sources,  'Pennsylvania. 
Identifiers:  'Manganous  sulfate. 

Manganous  salts  can  occur  in  streams  at  concen- 
trations 50  to  350  times  normal  levels  found  in  un- 
polluted streams,  as  a  result  of  inflow  of  mine 
wastes.  Lethal  manganous  concentrations  have 
been  found  to  range  from  50  to  5,500  mg/1  for 
adult  fish.  The  effect  of  low  manganous  sulfate 
concentrations  (1,  5,  and  10  mg/1)  to  eggs  of  rain- 
bow trout  and  to  two  growth  stages  of  fry  were 
evaluated.  Egg  mortality  increased  with  increase 
in  manganous  sulfate  concentrations  with  ap- 
parent increased  toxicity  at  days  7  and  29  of 
development.  No  significant  difference  in  mortalty 
of  trout  fry  exposed  to  the  three  test  concentra- 
tions was  observed  within  72  hours.  The  fry  were  4 
to  7  weeks  old.  Fish  used  in  the  avoidance 
response  test  were  statistically  unbiassed  in  their 
choice  of  channel  at  concentrations  of  manganous 
sulfate  up  to  10  mg/1.  (Katz) 
W77-05891 


CARBON  FILTER  FOR  REMOVING 
THERAPEUTANTS  FROM  HATCHERY 

WATER, 

Bureau    of    Sport    Fisheries    and    Wildlife,    La 

Crosse,  Wis.  Fish  Control  Lab. 

L.  L.  Marking,  and  R.  G.  Piper. 

The  Progressive  Fish-Culturist,  Vol.  38,  No.  2,  p. 

69-72,  April  1976.  3  fig.,  3  tab.,  6  ref. 

Descriptors:  'Pesticides,  'Aquiculture,  'Actiated 
carbon,  'Water  purification,  Design,  'Filters, 
•Carbon  filters,  'Filtration,  'Ammonia,  'Fish 
farming,  Dissolved  oxygen,  Adsorption,  Water 
quality  control,  Water  treatment,  Fish  diseases. 
Waste  water  treatment. 

Identifiers:  'Furanace,  'Therapeutants,  Nitrofu- 
ran. 

Activated  carbon  is  useful  as  a  filter  for  removing 
therapeutants  from  treated  water  in  hatcheries.  A 
practical  filter  was  designed  to  accomodate 
raceway  quantities  of  treated  water  including  the 
mechanical  requirements  for  the  system.  The 
therapeutant  used  to  evaluate  the  filter  was  Fu- 
ranace, a  nitrofuran  used  for  the  treatment  of 
some  fish  diseases.  The  filter  consisted  of  a  spe- 
cially prepared  55-gallon  drum  packed  with  45  kg 
of  granular  activated  carbon  and  fitted  with  spacer 
racks  and  a  pump.  The  filtration  system  was  found 
to  be  effective  in  removing  Furanace  from 
raceway  water,  in  both  static  and  flow-trhough 
treatments.  Laboratory  tests  suggested  that  the 
carbon  was  efficient  with  two  turnovers  of  bed 
volume  per  minute.  At  that  rate,  the  optimum  flow 
through  the  208-liter  drum  was  about  185  1/min. 
(Katz) 
W77-05892 


sist  of  a  large  collapsible  case  and  a  small  non-col- 
lapsible cage  suitable  for  experimentation  with  in- 
vertebrates. Salmon  smolts  (Salmo  salar),  crabs 
(Cancer  irroratus)  and  adult  lobster  (Homarus 
americanus),  kept  on  these  cages  for  3  weeks 
adapted  well  and  suffered  no  external  damage  dur- 
ing handling  or  exposure.  Plecoptera  and  Tnchop- 
tera  larvae,  in  fresh  water,  adapted  well  to  the 
small  cages.  The  use  of  these  cages  provides  an  ac- 
curate, realistic,  and  inexpensive  means  of 
determing  whether  an  efflunet  is  toxic  to  the 
aquatic  organisms  within  the  test  period.  (Katz) 
W77-05893 


PLEXIGLAS  CAGES  FOR  THE  STUDY  OF 
BIOLOGICAL  EFFECTS  OF  INDUSTRIAL  EF- 
FLUENTS, 

Noranda  Research  Centre,  Ponte  Claire  (Quebec). 

Ecology  Section. 

C.  E.  Delisle,  and  D.  J.  Allan. 

The  Progressive  Fish-Culturist,  Vol.  38,  No.  2,  p. 

1 14-1 16,  April  1976.  3  fig.,  4  ref. 

Descriptors:  'Design,  'Toxicity,  'On-site  in- 
vestigations, 'Methodology,  'Bioassay,  Ef- 
fluents, 'Bioindicators,  'Analytical  techniques, 
Water  quality,  On-site  tests,  Testing  procedures. 
Invertebrates,  Larvae,  'Salmon,  'Crabs, 
'Lobsters,  •Industrial  wastes. 
Identifiers  Plexiglas  cages. 

As  a  complement  to  long-term  bioaccumulation  or 
sublethal  laboratory  testing  of  specific  toxicants 
on  aquatic  life,  in  situ  bioassays  are  a  practical 
method  of  establishing  toxicities  of  effluents 
under  natural  conditions.  Plexiglas  cages  designed 
for  in  situ  testing  are  described  in  detail  and  con- 


FATE  AND  EFFECT  OF  NAPHTHALENES: 
CONTROLLED  ECOSYSTEM  POLLUTION  EX- 
PERIMENT, 

Skidaway  Inst.,  of  Oceanography,  Savannah,  Oa. 
R.  F.  Lee,  and  J.  W.  Anderson. 
Bulletin  of  Marine  Science,  Vol.  27(1),  p.  127-134, 
1977.  1  fig,  3  tab,  22  ref . 

Descriptors:  *Zooplankton,  Marine  bacteria, 
•Phytoplankton,  Copepods,  Microbial  degrada- 
tion, On-site  degradation.  On-site  data  collection, 
•Bioassay,  Oil  pollution,  *Water  pollution  effects, 
•Path  of  pollutants,  Toxicity,  Mortality. 
Identifiers:  'Controlled  experimental  ecosystem, 
'Naphthalenes,  Ctenophores. 

Approximately    10    g    of    napthalenes    (2    g    of 
naphthalene,  4  g  of  methylnaphthalene,  and  4  g  of 
dimethylnaphthalenes)  resulting  in  a  nonimal  con- 
centration of  160  micrograms  per  liter,  were  added 
to  0.25-scle  CEPEX  enclosure  during  June,  1975 
(ca.  2  m  diameter  and  15  m  deep-68,  000  liters).  A 
second  enclosure  was  retained  as  a  control.  After  1 
day  the  amount  of  naphthalenes  in  the  water  was 
reduced   by    50%   and   concentrations   gradually 
decreased  to  near  background  during  the  following 
20  days.  Most  of  the  decrease  of  naphthalenes 
could  be  accounted  for  by  adsorption  to  sinking 
phytoplankton  and  microbial  degradation.  An  im- 
mediate 'crash'  in  the  phytoplankton  population  of 
both  treated  and  untreated  enclosures  was  ob- 
served and  3.2  g  of  napthalenes  were  associated 
with  sediment  on  day  4.  the  sediment  was  inriched 
in   methylnaphthalenes   (1500mg)   and   dimethyl- 
napthalenes  (1400  mg)  with  naphtalene  a  minor 
component   (220  mg).   Microbial  degradation  of 
naphthalene  at  a  depth  of  5-10  m  rose  from  0.04 
micrograms  per  liter  per  day  from  day  zero  to  3.3 
micrograms  per  liter  per  day  after  3  days.  Thus,  on 
day  3,  18%  of  the  360  mg  of  napthalene  from  the  5- 
10  m  water  was  broken  down  to  C02  during  the  24- 
h  incubation.  Because  of  the  immediate  decline  in 
the  phytoplankton  population  in  both  enclosures, 
no  studies  were  made  of  the  effects  of  napthalenes 
on    phytoplankton.    There    was    an    immediate 
decline  in  the  ctanophores  in  the  treated  enclo- 
sure, which  was  predicted  from  laboratory  bioas- 
say studies.  Stocks  copepods  were  comparable  in 
the  two  enclosures.  (Katz) 
W77-05894 


MACROPHYTES      WITH       MIR      HKI 
PARAQUAT, 

University  of  Wales  Inst,  of  Scieik 
Technology,  Cardiff.  Dept.  of  Applied  Biol 
Water  Research,  vol.  10,  p.  453-459,  1976. 
tab,  19  ref. 

Descriptors:   'Aquatic  plants,   'Chara,   * 

bacteria,   'Herbicides,   "Paraquat,  'Wate 

tion    effects,    Toxicity,    Mortality,    Ad* 

Nutrients,  'Growth  stages. 

Identifiers:  'Elodea,  'Epiphytic  bacteria, 

macrophytes. 

A  mixed  stand  of  aquatic  macrophytes,  ii 
Elodea  and  Chara,  was  treated  with  1.5 
paraquat.  Total  numbers  of  epiphytic  bad 
viable  numbers  in  different  physiologica 
were  studied.  The  epiphytes  of  Elodea,  w! 
died  after  15  days,  had  all  increased  in  nu 
ten  days.  Those  on  Chara,  which  survived 
increase  except  for  a  short-lived  initial  ris 
results  were  explained  by  the  presence  of  | 
in  the  water  and  the  release  of  nutrient 
treated  plants.  (Katz) 
W77-05897 

DATA  FOR  SUBSTANTIATING  THE  PE 
BLE  LEVEL  OF  BORON  CONTENT  IN 
ING  WATER,  (IN  RUSSIAN), 

Institute    of    General    and    Municipal 

Moscow  (USSR). 

A.  I.  Borisov. 

Gig  Sanitl.pl  1-16,  1976. 


BIOLOGICAL  TRANSPORT  OF  COPPER  AT 
LOCH  EWE  AND  SAANICH  INLET:  CON- 
TROLLED ECOSYSTEM  POLLUTION  EXPERI- 
MENT, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05895 

A  PROCEDURE  FOR  THE  ROUTINE  BIOLOGI- 
CAL EVALUATION  OF  URBAN  RUNOFF  IN 
SMALL  RIVERS, 

Massachusetts  Univ.,  Waltham.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W77-05896 

RESPONSE  OF  EPIPHYTIC  BACTERIA  TO 
THE      TREATMENT      OF      TWO      AQUATIC 


Descriptors:     'Boron,     'Lethal    limit, 
water,      'Pollutant      identification, 
Rodents,  Water  pollution  effects. 

Subacute  and  chronic  experiments  (I 
showed  B  to  have  a  pronounced  gonadoi 
feet.  Considering  these  results  and  field  1 
tions,  the  recommended  maximum  pel 
concentration  of  B  in  drinking  water  is  01 
Copyright  1976,  Biological  Abstracts,  Inc. 
W77 -05898 


DIALYSIS  MEMBRANE  CHAMBERS^ 
DEVICE  FOR  EVALUATING  IMPA«« 
POLLUTANTS  ON  PLANKTON  UNDEH 
RAL  CONDITIONS,  I 

State  Univ.  of  New  York  at  Stony  Brool« 
Sciences  Research  Center. 
C  D  Powers,  R.G.Rowland,  and  C.F.Vtl 
Water  Research,  vol.  10,  p.  991-994,  1970! 
tab,  20  ref. 

Descriptors:  'Laboratory  tests,  On-site  I* 
tions,  'Dinoflagellates,  Phytoplankton,  5 
rates,  'DDE,  'Chlorinated  hydrocarbi 
cides,  Water  pollution  effects, 
'Methodology,  'Marine  algae,  Pollutant 
cation. 

Identifiers:  ExuvieUa  baltica,  'Dialysis  nl 
chambers. 

Growth  rates  of  a  marine  dinoflagellat<t 
with  DDE  at  1,  5  or  10  parts  per  thousaii 
(109;ptm)  and  cultured  in  dialysis  memo* 
suspended  in  the  tidal  channel  of  an  « 
marsh,  were  compared  with  growth  rat 
treated  organisms  cultured  under  the  sai 
tions  or  as  laboratory  (batch)  cultures  1 
water  or  nutrient  enriched  artificial  1 
DDE-treated  cells  were  inhibited  (relatij 
trols)  for  2-4  days,  consistent  with  I 
laboratory  tests  which  revealed  the  high  I 
of  this  organism  to  low  concentrations^ 
Untreaed  cells  in  dialysis  bags  in  the  est  I 
at  a  faster  rate  after  the  first  few  hours  tfl 
type  of  batch  culture,  and  yielded  a  hfl 
cell  density  than  laboratory  cultures  uW 
same  natural  water.  (Katz) 
W77-05899 
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DIES  ON  THE  MORTALITY  OF  THE  HARD 

M    MERETRIX    LUSORIA    (RODING)    IN 

N  FARMING  AREA,  (IN  JAPANESE) 

n  National  Univ.  (Republic  of  Korea)  Inst  of 

ne  Sciences. 

Yoo. 

cations  of  the  Institute  of  Marine  Sciences 

ma]  Fisheries,  University  of  Busan  Vol  8  n 

.1975.  10  fig,  8  tab,  34  ref.  V01«.P- 

riptors:  'Clams,  'Commerical  shellfish 
lahty,  AquaUc  environment,  Salinity  Tern- 
ire  'Water  temperature,  Animal  parasites, 
atodes,  Manne  bacteria,  Respiration 
culture,  *Ammal  physiology  ' 

fiers:  'Hard  clams,  Meretrix  lusoria, 
■a(Buan  farming  area). 

Buan  area  the  annual  production  of  the  hard 
Meretrix  lusoria  has  been  decreased  since 
It  .s  reported  that  the  low  production  of  the 
las  been  brought  by  mass  mortality  caused 
me  factors  which  have  not  been  fully  un- 

m,nn,K0rder    t0    knOW    the    ecological 
.   I  "laSS  mortality.  a  Preliminary 

has  been  conducted  based  on  the  environ- 
!  factors,  respiratory  physiology  of  the  clam 
ode  parasites  and  marine  bacteriological 
Sand  gram  was  dominant  that  it  was  over 
'  m  the  gram  size  composition  of  the  sub- 
i.  Minimum  temperature  of  the  substratum 
exposure  ranged  from  4  to  7  C  in  February 
urn  temperature  ranged  from  30  to  32  C  in 
.  (.Katz) 
1900 
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Effects  Of  Pollution— Group  5C 


T  OF  SIZE  OR  AGE  OF  GOLDFISH  AND 
AD  MINNOWS  ON  USE  OF  PEN 
OROPHENOL  AS  A  REFERENCE  TOXI- 

|n%dSePaUl-  °ePt-  °f  Ent°m0l°^' 

elman,  L.L.Smith,  Jr.,  and  G  D 
op. 

^search,  Vol.  10,  p.  685-687,  1976.  1  fig,  3 

tors:  ♦B.oassays,  'Minnows,  Laboratory 
Vge  Juvenile  fish,  'Size,  toxicity,  Mo? 

id«  .M^T*  effeCtS'  Statisti". 
ides,  'Methodology,  "Phenols 

srS:*rnMafthrd^  minnows.  Pimephales 
s.  Uoldfish,  Carassius  auratus  LC50 
«city,  'Pentachlorophenol. 


sDhdlfisPht0rS*:Bio^e,pSI-     *L°bsters'     Commercial 

Identifiers:  Strongylocentrotus  droebachiensk 
Laminana  spp.,  Sea  urchins,  Nova  Scotia  ' 

Ibu„adancUedyof  th"  lotte^Homaru*3'  <*"**• 
decreased  by  nearly  St  iTyZTrLZ™™ 
a  major  predator  of  sea  urchins,  and  during  the 
past  6  years  the  sea  urchin,  Stronglyocentro  tul 
droebach.ensis  has  destroyed  70%  of  the  beds  of 
Laminana  spp.  in  the  area.  Implications  for 
W77a05e972nt  afe  dUSCUSSed-  (Katz)  °f 

FECTS U Nn7  DSJ,RUC™*E  AND  THE  EF- 
JECTS  OF  POLLUTION  IN  SFA  TRasc 
MEADOWS  AND  ADJACENT  HABITATS 

faSncT  Un,V>  Ta"ahaSSee-  °ep<  -^iologi- 
K.  L.  Heck,  Jr. 

t^ref0'08"-  VCl-  35'  P-  345"357'  ,976-  6  «*.  < 

wastCensPChS;    **?>   *"*   Paper   industr*.    'Mp 

Path  of'n^.??,Cf  ^aSteS'- WatCr  P°llution  effects 
Path  of  pollutants,  Bioindicators,  'Biological  com 

^mtant  **  ^^  *°ySters>  *MudSS. 
Dominant  organisms,  Benthos,  'Florida 
*Estuanne  environment  rionaa, 

Identifiers:  Cluster  analysis,  Dominance  index 
Analysis  of  variance,  'Sea-grass  beds. 

Differences  in  the  structure  of  epibenthic  inver- 
tebrate species  assemblages  were^nvestfga  edYn 
two  estuanne  areas  in  Apalachee  Bay,  Florida 
(USA)   and  related  to  the  presence  or  absence  o? 
pulp-mill     effluents.     Invertebrate     species     a? 
sociated  with  sea-grass  beds,  mud  flats  Pand  oyster 
reefs  were  included  in  the  analyses.  Surprising  y 
several  commonly  used   indicators  of  polluUon 
stress  were  ineffective  in  differentiating  the  study 
areas   even  though  there  were  large  difference  in 
abundance  and  dominance  relationships  between 
hem,  and  these  differences  were  clearly  related  to 
the  presence  of  the  pulp-mill  effluents.  Recom 
mendations  for  data  analyses  in  similar  types  of 
studies  are  made  based  on  the  results  of  this  in 

(Kate?         ^  °therS  '"  thC  Same  s,ud*  -««• 
W77-05903 


Iels  hvnnaf  M  r^t0red-  Benz°caine  caused  the 
seauehn?h°v8nre.m,a  d  • nn6  an<=sthesia,  but  the  sub- 
sequent hyperglycemia,  as  in  the  fish  anesthetized 

MS  22e2UInaHh1?d  MS  222'  l3Sted  24  h"  Neutralized 
M6  222  and  benzocame  elevated  the  plasma  K  + 
!;°ncentrat.on  more  rapidly  than  unbuffered  MS 
III  ,Thf.m,tlaI  leve's  were  regained  in  4  days.  All 
P09  T7alSe,d  the  MG++  ^ncentration.The 
P02  in  the  dorsal  aorta  decreased  during  anesthes- 
ia with  unbuffered  MS  222  by  about  85  mrnHe 
while  the  PC02  increased  byabout  15  mmHg' 
Their  initial  levels  were  regained  within  2™  min' 
Dunng  anesthesia  the  pH  value  decreased  by  0-3 
units  and  returned  to  the  initial  value  within  2-4  h 
of  recovery.  MS  222  " 

W77-05904 


RATE  OF  CONVERSION  OF  14-C-P-P'  -DDT  m 

FONTtZfJ  BRO°K  TR0^C(SPAPLVELINUS 
FONTINALIS):  ABSENCE  OF  EFFECT  OF 
PRETREATMENT  OF  FISH  WITH  rny 
POUNDS  RELATED  TO  PP'EdT  °M" 

Scoif^dMSt-  0fE0cfan°8raPhy,  DaAmouth  (Nova 

5>cotia).  Marine  Ecology  Lab. 

R.  F.  Addison,  and  M.  E.  Zinck 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  34,  p.  119-122,  1977.  1  fig,  2  tab,  12 

Descriptors:  'Brook  trout,  *DDT,  'DDE    *DDD 

Chlorinated  hydrocarbon  pesticides,  Biochemis- 

(Z^n  A**?  teStS>  LipidS'  Re8ression  analysis, 

P^Zn^ZT^'    Biodegrada*>n,    'Water 

'n^^M   *DDMU'      SalveU""s      fontinalis, 
idases  8  SyStCm>  Mixed  function  ox- 

Brook  trout  (Salvelinus  fontinalis)  were  given  four 
injections  at  weekly  intervals  of  either  p.p'-DDT 
P,P  DDE,  p,P;-DDD,  or  p.p'-DDMU  to  yield  tis- 
sue concentrations  of  1-5  mg/kg  wet  wt.  The  effect 
h\  ^  t,  treatments  on  the  subsequent 
dehydrochlonnation  of  an  injection  of  I4-C-p  p'- 
?  u \,  WfS  •  ,nvesti8ated.  The  rate  of 
dehydrochlonnation  of  14-C-p,p'-DDT  bv  the 
trout  was  not  influenced  by  these  treatments  and 
was  more  highly  correlated  with  factors  such  as 
he  weight  of  the  fish  and  their  lipid  content  Of 
the  compounds  injected  during  the  treatment  of 

h*    rt !   '  &P   D2MV  WaS  cleared  more  rapidly 
than  the  others.  (Katz)  «v«iiy 

W77-05905 


rth 7  ,uf  pentachlorophenol  were  con- 
™/at.head  ™nnows  and  goldfish  to 
e  the  effect  of  testing  different  sized  fish 

sfzeTpnMr8^  different  aged  fish-  W"h 
sized  goldfish  the  rate  of  mortality  during 

"as  similar  but  the  threshold  LC50  was 
r  small  f,sh.  With  different  sized  fathead 
the  ra  e  of  mortality  during  the  -,t  was 
Uy  different  but  the  threshold  LC50  was 
for  large  and  small  fish.  With  different 
£m  InlTs,the  «te  of  mortality  was 
for  14-week-old  fish  and  the  same  for  11- 

.r^^  f,Sh  but  there  wa^  "0  dtf- 
^threshold  LC50  due  to  age.  Size  selec- 
theads  or  goldfish   within  the  ranges 

oTfrhe5^  SJnCe  difference  are  S 
uf'h  ?s  dld  not  affect  the  24-h,  96-h, 
w  LC50  s,  use  of  younger  fish  would 
Uer  bioassay  chambers  or  more  fish  per 


tionBS^ER^abundance  an»  the 

"ON     OF     KELP     BEDS     BY     SEA 

Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

•  and  K.H.Mann 

logy,  Vol.  34,  p.  137-142,  1976.  7  fig,  1 


EFFECTS    OF    ANAESTHESIA    WITH    MS222 
THpTRrAn£f  °  MS  222  AND  BENZOCAME  ON 

TROIJT  ??,DMo°ASIToITUENTS   OF   RAINBOW 
IKOUT,  SALMO  GAIRDNERI 

Sol^gy.  UniV'  (Fin,and)'  Dept'  of  Physiological 

A.  Soivio,  K.  Nyholm,  and  M.  Huhti 

fi>U71ta'b°f  F'Sh  Bi°logy'  VoL  I0-  P-  91-101,  1977.  4 

Descriptors:   'Rainbow  trout,  Salmonids,  Fresh- 
water fish,  Chemical  analysis,  'Laboratory  tests 
'mT  h   ,    phys,ol08y-         *Rsh         physiology 
Methodology,         Bio-chemistry,         'Analytic^ 
techmques,  Aquaculture.  analytical 

'M^1,6^       *BIO°d       Samples 
•MS222,  Benzocame. 


'Anesthesia, 


Rainbow  trout  (Salmo  gairdneri)  Richardson,  were 
subjected  to  15  min  anesthesia  with  unbuffered 
MS222  neutralized  MS  222  and  benzocaine  with 
and  without  physical  stress.  Blood  samples  were 
taken  through  cannulae  inserted  into  the  dorsal 
aorta.  The  Hct  values  and  Hb  concentrations  in- 
creased with  all  the  anesthetics,  which  also  caused 
swelling  of  erythrocytes.  The  initial  values  were 
restored  within  4-12  h  of  recovery.  Each 
anesthetic  elevated  the  blood  lactate  concentra- 
tion but  the  initial  level  was  regained  within  12  h 
Jn.ec^°0d  gl"Cu0Se  Ievel  decreased  the  most  during 
anesthesia  with  unbuffered  MS  222,  but  the  initial 


On^ol8  ^LA„fPILL  °F  MARINE   MESEL 
OIL    ON    THE    ROCKY    SHORE    FAUNA    OF 

LAMMA  ISLAND,  HONG  KONG  F 

Manne  Lab.,  Aberdeen  (Scotland)' 

H.  P.  Stirling. 

Environmental  Pollution,  Vol.  12,  p  93-117   1077 

8  fig,  2  tab,  20  ref.  '        L 

Descriptors:  'Oil,  'Oil  pollution,  'Water  pollution 
effects,  'Path  of  pollutants,  'Toxicity,  'Mortality 
Manne  organisms,  'Intertidal  areas,  'Oil  spills' 
SerSskio'n.IndlCat°rS'   C™*™™>  Gastropods,' 
Identifiers:    Bivalves,    'Effects    of    dispersants 
'Long-term  effects,  'Shore  crabs,  'Rocky  shores 
'Diesel  oil,  'Hong  Kong(Lamma  Island). 

The  acute  toxic  and  long-term  ecological  effects  of 
manne  diesel  oil  on  common  littoral  fauna  were 

HonLto'n  thrv  r^  Sh°reS  °n  Lamma  1*Z£. 
Hong  Kong,  which  were  contaminated  to  differen 
degrees  Acute  mortality  of  gastropods  was 
greatest  at  the  moderately  contaminated  rite 
where  od-dispersant  chemicals  were  applied  to 
floaung  shcks  nearby,  but  long-term  disturbances 
were  most  significant  at  the  heavily  oiled  site 
^fre,  d'Spersants  were  not  used.  Animals  were 
collected  on  the  oUed  beaches  and  taken  to  the 
laboratory,  where  their  recovery  in  clean  seawater 
was  stud,ed.  This  indicated  that  bivalve  niomiscs 
and  the  gastropods  Monodonta  labio  and  Thais 
clavigera    were    the    most    sensitive    and    Cyl! 
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Group  5C— Effects  Of  Pollution 

peomorus  humilis  and  Planaxis  sulcatus  the  least. 
Field  observations  of  acute  mortality  were  con- 
sistent with  this  order  of  species  sensitivity.  The 
greatest  population  reduction  was  observed  in 
Monodonta  labio  and  Nerita  albicilla  which  were 
eliminated  for  at  least  13  months  from  the  site 
receiving  the  most  oil.  Species  resistant  to  oil  in 
recovery  experiments  did  not  show  significant 
long-term  reductions.  (Katz) 
W77-05906 

TOXICITY  OF  PENTACHLOROPHENOL  AND 
2  3  6-  TRICHLOROPHENOL  TO   THE  CRAY- 
FISH (ASTACUS  FLUVIATILIS  L.), 
Helsinki  Univ.  (Finland).  Dept.  of  Physiological 
Zoology. 

K.  Kaila,  and  J.  Saarikoski. 

Environmental  Pollution,  Vol.  12,  p.  119-123,  1977. 
1  fig,  2  tab,  16ref. 

Descriptors:  *Bioassay,  'Crayfish,  'Toxicity, 
Mortality,  "Chemical  wastes,  Industrial  wastes, 
Wood  wastes,  Laboratory  tests,  Hydrogenation, 
Concentration,  *Water  pollution  effects, 
♦Phenols,  "Herbicides,  "Crustaceans. 
Identifiers:  LC50,  LD50,  "Astacus  fluviatilis. 

The  toxicity  of  pentachlorphenol  (PCP)  and  2,3,6- 
trichlorophenol  (TCP)  to  the  crayfish  (Astacus  flu- 
viatilis L.)  was  measured  at  two  pH  levels.  The 
eight-day  LC50  estimates  obtained  were  53  ppm 
for  PCP  and  19  ppm  for  TCP,  at  pH  7.5  (13  degrees 
C).  Lowering  of  the  pH  to  6.5  increased  the  toxici- 
ty of  PCP  by  a  factor  of  5.9  and  that  of  TCP  by  3.5. 
Both  factors  are  significantly  smaller  than  could 
be  expected  if  only  the  concentrations  of  the  non- 
ionized  chlorophenol  molecules  were  essential.  On 
a  weight  bases,  TCP  was  more  toxic  than  PCP  also 
at  pH  6.5.  The  LD50  estimates  obtained  by  injec- 
tion were,  however,  lower  for  PCP  than  for  TCP, 
suggesting  that  the  latter  may  penetrate  more 
rapidly  into  the  crayfish.  This  in  in  agreement  with 
the  smaller  degree  of  ionization  of  TCP  due  to  its 
higher  pKa  value.  (Katz) 
W77-05907 


dividuals  of  each  species  males  had  significantly 
higher  levels  than  females.  Levels  in  male  gummy 
sharks  were   found  to  be  affected   by  locality. 
(Katz) 
W77-05908 


EFFECTS   OF   SPECIES,    SEX,    LENGTH    AND 

LOCALITY  ON  THE  MERCURY  CONTENT  OF 

SCHOOL  SHARK  GALEORHINUS  AUSTRALIS 

(MACLEY)      AND      THE      GUMMY      SHARK 

MUSTELUS         ANTARCTICUS        GUENTHER 

FROM         SOUTH-EASTERN         AUSTRALIAN 

WATERS, 

Victoria  Ministry  for  Conservation,   Melbourne 

(Australia).  Fisheries  and  Wildlife  Div. 

T.  I.  Walker. 

Australian   Journal   of    Marine    and    Freshwater 

Research,  Vol.  27(4),  p.  603-616,  1976.  1  fig,  7  tab, 

9ref. 

Descriptors:  "Sharks,  "Commercial  fish,  "Public 
health,  "Mercury,  Heavy  metals,  Water  pollution 
effects,  "Path  of  pollutants,  Chemical  analysis, 
"Marine  fish.  Food  chain,  Growth  rates, 
"Australia,  Coasts. 

Identifiers:  Galeorhinus  australis,  Mustelus  an- 
tarcticus,  "School  shark,  "Gummy  shark,  Muscle 
tissues. 

The  mercury  levels  detected  in  the  muscle  tissues 
of  sharks  ranged  from  0.01  to  2.7  ppm  wet  weight 
for  school  shark  Galeorhinus  australis  (Macleay) 
and  from  0.07  to  3.0  ppm  for  gummy  shark  Muste- 
lus antarcticus  Guenther.  Estimates  of  mean  mer- 
cury levels  for  the  1971  Victorian  landed  commer- 
cial shark  catch  were  found  to  be  0.90  ppm  for  the 
school  shark  and  0.37  ppm  for  the  gummy  shark. 
The  analyses  for  total  mercury  determinations 
were  carried  out  by  five  independent  laboratories. 
Preliminary  analyses  carried  out  by  one  indicated 
that  most  of  the  mercury  in  gummy  sharks  was 
present  as  methylmercury.  The  mercury  concen- 
trations varied  experimentally  with  shark  length. 
School  sharks  had  statistically  significantly  higher 
mercury  levels  than  gummy  sharks  of  the  same 
length  and  for  both  the  medium-sized  and  large  in- 


INGESTION  OF  SUSPENDED  OIL  PARTICLES 
AND  THE  INFLUENCES  ON  MORTALITY  IN 
THE  MOLLUSCAN  LARVAE,  (IN  JAPANESE), 

Nansei  Regional  Fisheries  Research  Lab., 
Maruishi  (Japan). 

S.  Umezawa,  O.  Fukuhara,  and  S.  Sakaguchi. 
Bulletin     of     the     Nansei     Regional     Fisheries 
Research  Laboratory,  Vol.  9,  p.  77-82,  1976.  6  fig, 
1  ref. 

Descriptors:  "Oysters,  "Commercial  shellfish, 
Mollusks,  "Mussels,  "Larvae,  OU,  Path  of  pollu- 
tants, "Toxicity,  Mortality,  "OU  pollution,  Water 
pollution  effects,  Laboratory  tests,  Larvae, 
"Absorption. 

Identifiers:  Crassostrea  gigas,  Mytilus,  Suspended 
oil  particles,  Mulluscan  larvae. 

The  larvae  of  oyster,  Crassostrea  gigas  and  mussel 
Mytilus  spp.  obtained  from  nature,  were  kept  in 
seawaters  in  which  different  concentrations  of  oil 
droplets  were  added  to  examine  the  ingestion  of 
the  suspended  oil  droplets  and  its  influences  on 
mortality  in  these  molluscan  larvae.  The  experi- 
mental media  were  prepared  by  dilution  of  the 
original  oil-sea-water  mixture  made  by  homogeniz- 
ing 10  g  of  TC  oil  in  one  liter  of  filtered  seawater. 
The  percentage  of  the  larvae  with  ingested  oil 
droplets  and  the  diameter  of  the  oil  droplets  in  the 
stomach  of  each  larvae  became  greater  according 
to  increase  of  oil  droplets  concentration  with  ex- 
perimental medium.  The  greater  the  concentration 
of  oil  droplets  in  the  medium  the  higher  was  the 
mortality  rate  among  the  experimental  larvae.  An 
evidence  was  obtained  that  the  ingestion  and  sub- 
sequent cohension  of  oil  droplets  was  the  main 
cause  of  their  mortality.  It  was  observed  that  the 
molluscan  larvae,  unlike  Tigriopus  and 
Brachionus,  were  not  able  to  excrude  oil  droplets 
ingested  in  their  stomachs.  (Katz) 
W77-05909 


SEWAGE      NUTRIENT      ENRICHMENT 

PHYTOPLANKTON    ECOLOGY    AI.ONi 

CENTRAL  COAST  OF  LEBANON. 

American    Univ.,    Beirut,    (Lebanon).    D< 

Biology. 

M.  J.  Taslakian,  and  J.  T.  Hardy. 

Marine  Biology,  Vol.  38,  p.  315-325,  1976. 

tab,  29  ref. 

Descriptors.  "Phytoplankton, 

"Eutrophication,       "Water      pollution 
Nutrients,     "Biological     communities,     ' 
algae,  Bioindicators,  Cyanophyta,  Dinofla| 
Diatoms,  Coasts,  "Outfall  sewers. 
Identifiers:  "Mediterranean 

•Beirut(Lebanon). 

The     abundance     and     taxonomic    diver 
phytoplankton   has   been   studied   in   reli 
sewage  pollution  (proximity  to  outfalls)  t 
Beirut,  Lebanon,  Surf  ace-water  samples  v 
lected  from  a  series  of  beach  stations  ei 
from  the  American  University  of  Beirut  t 
south  from  June,  1973  to  July,  1974.  Wai 
pies  from  the  vicinity  of  two  major  sewer 
(Carlton  and  Khalde  sewers)  showed  vi 
concentrations  of  NH4  +  ,  N02-,  N03-,  a 
3,  a  greater  total  concentration  of  phytop 
and  a  lower  taxonomic   diversity  than 
remote  from  outfalls.  A  considerable  var 
the  occurrence  of  species  and  dominance  < 
along  the  pollution  gradient.  Blue-green  a 
dinoflagellates  were  dominant  in  polluted 
while  diatoms  dominated  in  cleaner  waJ 
from  major  sewage  outflow.  From  the  doi 
and  relative  distribution  of  the  taxa  along! 
lution   gradient,   certain   taxa  (OscillatoiJ 
Spirulina  spp.,  Phonnidium  spp.,  Synocbl 
custos  and  S.  elongatus,  Gymnodinium  sJ 
Prorocentrum  spp.)  emerge  as  indicator  sja 
pollution.  These  changes  correspond  to 
degradation  of  a  complex  community  to  a 
ture  state  by  the  inflow  of  nutrient-rich 
(eutrophication)  along  a  coastal  region  atx 
long.  (Katz) 
W77-05911 


INHIBITION  OF  MARINE  ALGAL 

PHOTOSYNTHESIS  BY  HEAVY  METALS, 

Institute     of     Marine     Biochemistry,     Aberdeen 

(Scotland). 

J.  Overnell. 

Marine  Biology,  Vol.  38,  p.  335-342,  1976.  3  fig,  1 

tab,  16  ref. 

Descriptors:  "Heavy  metals,  "Marine  algae, 
"Diatoms,  Photosynthesis,  "Water  pollution  ef- 
fects, "Bioassay,  Biochemistry,  "Copper, 
"Mercury,  "Cadmium,  "Zinc,  "Herbicides,  Bioin- 
dicators, Methodology. 

Identifiers:  Attheya  decora,  Brachiomonas  sub- 
marina,  Dunaliella  tertiolecta,  Isochrysis  galbana, 
Monochrysis  lutheri,  Phaeodactylum  tricomutum, 
Skeletonema  costatum. 

The  maximum  rate  of  light-induced  evolution  of 
oxygen  by  suspensions  of  cells  of  the  unicellular 
marine  algae  Attheya  decora,  Brachiomonas  sub- 
marina,  Dunaliella  tertiolecta,  Isochrysis  galbana, 
Monochrysis  lutheri,  Phaeodactylum  tricornutum 
and  Skeletonema  costatum  was  measured.  With 
this  bioassay  the  relative  sensitivities  of  these  spe- 
cies of  algae  towards  Cu,  Hg,  Cd  and  Zn  were 
compared  with  that  towards  the  herbicide  3(3,4- 
dichlorophenyl)-l,l-dimethyl  urea.  The  algae  were 
uniformly  sensitive  to  low  concentrations  of 
DCMu;  S.  costatum  and  A.  decora  were  especially 
sensitive  to  Cu  and  Hg  ions.  In  contrast,  D.  ter- 
tiolecta was  remarkably  insensitive  to  Hg.  These 
results  suggest  that  A.  decora  couid  be  used  as  a 
sensitive  indicator  of  the  quality  of  estuarine 
water,  and  a  bioassay  system  based  on  this  is 
proposed.  (Katz) 
W77 -05910 


SYNERGISTIC  EFFECTS  OF  CADMH 
SALINITY  COMBINED  WITH  CONSTA" 
CYCLING  TEMPERATURES  ON  THE  IB 
DEVELOPMENT  OF  TWO  ESTUARTN* 
SPECD2S, 

Duke  Univ.,  Beaufort,  N.C.  Marine  Lab. 
R  Rosenberg,  and  J.  D.  Costlow,  Jr. 
Marine  Biology,  Vol.  38,  p.  291-303,  197<tl 
tab,  29  ref. 

Descriptors:  "Commercial  shellfish,  C 
"Heavy  metals,  "Cadmium,  "Salinity,  '« 
ture,  Laboratory  tests,  "Larvae,  Water  1 
effects,  "Toxicity,  Mortality,  m 
Crustaceans,  Estuarine  environment  1 
Carolina. 

Identifiers:  "Blue  crab,  Callinectes  ij 
"Mud-crab,  Rhithropanopeus 

"Synergistic  effects,  Megalopa,  Zoeali 
Third  crab  stage.  Temperature  fluctuail 
test,  Analysis  of  variance,  BeaufortfNC). 

The  developmental  stages  from  megalop  o 
crab  of  the  blue  crab  Callinectes  sapidus  I 
were  tested  in  12  combinations  of  cadmn  ( 
and  150  ppb)  and  salinity  (10,  20,  30,  an  I 
25C.  A  reduction  in  survival  and  a  signified 
in  development  from  megalopa  to  thirds 
curred  within  each  salinity  regime  in  50  b 
pared  with  the  control.  Comparison  of  thle 
development  within  each  salinity  regime  ■» 
that  the  sublethal  effect  of  cadmium  s 
pronounced  in  the  salinities  normally  pre" 
C.  sapidus.  A  similar  comparison  within  a 
mium  concentration,  however,  showecM 
developmental  time  from  megalopa  to  ™ 
was  approximately  the  same  irrespective^  I 
ty.  The  developmental  stages  from  hat<« 
crab  of  the  mudcrab  Rhithropanopeu  h 
(Gould)  were  examined  in  63  combinatio  o 


62 


m  (0,  50  and  150  ppb),  salinity  (10,  20  and 
),  constant  temperature  (20C,  25C,  30c'  and 
I  The  results  indicated  that  cycling  tempera- 
5  may  have  a  stimulating  effect  on  survival  of 
larvae  compared  to  constant  temperatures 
in  the  presence  and  in  the  absence  of  cadmi- 
[Katz) 
■05912 


™«^ALS  ™  SOUTHERN  CALIFORNI- 

ornia  Univ.,  Los  Angeles.  Lab.  of  Nuclear 

cine  and  Radiation  Biology. 

rimary  bibliographic  entry  see  Field  5A. 
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CURY    IN    PLANKTON    FROM    A    POL- 
!D  NORWEGIAN  FJORD, 

i  Institutt  for  Vannforskning,  Blindern 
nmary  bibliographic  entry  see  Field  5A. 


"TON     AND     IDENTIFICATION    OF    A 
METABOLITE  OF 

ACHLOROBIPHENYL    FROM    BILE    OF 
BOW      TROUT      EXPOSED      TO       14C 
ACHLOROBIPHENYL, 
al  Coll.  of  Wisconsin,  Milwaukee.  Dept  of 
acology. 

lelancon,  Jr.,  and  J.  L.  Lech. 
d   of    Environmental    Contamination    and 
•logy,  vol.  5,  no.  2,  p.  181-188,  1976.  5  fig.,  l 

ptors:  'Polychlorinated  biphenyls, 

>cal         analysis,  .Rainbow         trout 

>oiism,      'Pesticide      residues,      Pollutant 
cation   Analytical  techniques,  Absorption, 
ies,  Chlonnated   hydrocarbon   pesticides 
ory  tests,  Path  of  pollutants,  Gas  chro^ 
apny,  Organic  compounds, 
ers:    *Tetrachlorobiphenyl,    Bioaccumula- 

ermine  the  ability  of  rainbow  trout  to 
Uze  polychlorinated  biphenyls,  laboratory 
-re  exposed  to  14C-Tetrachlorobiphenyl 
Bile  obtained  from  test  fish  was  analyzed 
J  and  metabolite  concentrations.  After  24 

n  ^\P?UreS  t0  °5  pPm  TCB.  Me  con- 
■  and  5.4  ppm  respectively,  of  TCB  with 

itees'ofbTrR       °n       14,C-       C°"i"^d 
7\i    ,    B    Were   ,soIated.    After  glu- 
>se  hydrolysis,  the  trimethylsilyl  ether  of 
he  compounds  matched  the  TM5  ether  of 
ICB     during     gas     chromatography 
the  extent  of  TCB  metabolism  by  rain- 
appears  to  be  slight,  even  this  could  be 

at  (K«z)  8h  ,CVel  °f  PCB>S  fa  the  en" 
16 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Effects  Of  Pollution— Group  5C 


weVrraPnaTvesedffEn8Mh  Chan"el  "sh  and  mo""^s 
were  analysed  for  chlonnated  hydrocarbon  nesti 
cide  residues.  Residue  concentra^nfwere  fS 

musncu?atrreWIth,  ^  ^  C°ntent  in  the  ^ 
musculature,      liver/digestive      gland,      visceral 

adipose   tissue.   The   residue   amount;   per  hnfd 

X  7Z  hi8hCSt  "  mUSde  tissue  This  may* 
fissuls  or  oerenttmetabohc  act-ities  in  different 
thl  n!!..^  to,unknown  mechanisms  of  fixation  of 
the  pollutants  to  different  matrices.  ScaUopI  did 
not  exhibit  any  correlation  between  reside  con 

of  7uanT/nd  Wei8ht-  In  Uver  and  adipose  tissue 
of  gurnard  positive  correlation  between  residue 

soTo  rth10n  an  '  anlmaJ  Weight  seem  to  e^tlor 
Wiethe     »     pon^ts-  II  «  necessary  to  examine 
whether  a   rising  lipid   content   of   the   growing 
animal  is  the  only  cause  of  a  positive  coS 
between    residue   level   and    size.    In    sqd       h 
residue  concentrations  in  muscle  tended  to  decline 

PCB  werrea|,D8  an,'mal  Size-  Concentrations  of 
PCB  were  always  higher  than  those  of  DDT  and 

"etwee°n3e:nda7lndiCated  by  PCB/DDT  ra«°* 
W77-05917  '"  m°     C3SeS'  (KatZ) 


SELECT    MINERALS   AND   POTABLE   REUSF 
OF  RECLAIMED  WASTEWATERS 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

WttSS'o'  bibUographic  entfy  see  pieW  5F. 

THE   FISH   POPULATIONS   OF  THE  MIDDLF 
340  KM  OF  THE  WABASH  RIVER  MIDDLE 

DePauw  Univ.,  Greencastle,  Ind.  Dept.  of  Zoolo- 

J.  R.  Gammon. 

Available  from  the  National  Technical  Informa- 
toon  Service,  Spnngfield  VA  22161  as  PB-265  201 
Pnce  codes:  A05  in  paper  copy,  A01  in  microfiche! 
Purdue  University  Water  Resources  Research 
Center,  West  Lafeyette,  Technical  Report  No  86 
December  1976.  73  p,  14  fig,  2  tab,  29  ref  2  an' 
pend.  OWRT  A-046-IND(l)  P" 

Descriptors:  *Fish  populations,  'Distribution  pat- 

S        |CtnC    lh°cking    8ear,    Electro-fishing 
Indiana,  Rivers,  .Biomass,  Water  quality 
Identifiers:  *Wabash  River(Ind),  'Shannon  Diver- 

suctert,CHvi!^Xi?f  WeU-bein8,  Moxostoma,  Hog 
sucKers,  Hypentehum  nigncans. 


SEASONAL  VARIATION  IN  THE  PLANKTON 

g^rgPeETyH,YTON    diat™s    OF   ™ 

Wanterlnsetr  Pol5;technic  Inst-  Troy,  N.Y.  Fresh 
S.  L.  Williams,  and  N.  L.  Clesceri 
Report  FWI  72-17,  1970.  39  p.  7  fig    2  tab    31  ref 
OWRT  C-2209(3387)(4).  '         *L 

?Dom1ni0n?:  *ICC  C°Ver'  *Diat°m'  'Succession, 
♦NewTot  L°afes:  smeaso„Paiankt0n-  Periphyt0"' 
Identifiers:  .Lake  George(NY),  Asterionella  for- 
Zf '  £ste"onelIa  minutissima,  Fragilaria  capu- 
CycioteUa38 *""     Cr°t0nensis-     Syndra     tenera, 

aDndt°.^fWere  id^ntified  an<>  runted  in  plankton 
ferl  J  f r  substrate  Penphyton  samples  col- 
97,  tI1"0"1  LakC  Ge°rge'  N-  Y-  betw«n  1967- 
«h,  k  hCre  W3S  USUalIy  UttIe  quantitative  relation- 
ship between  number  of  diatom  species  in  plank- 
ton and  penphyton.  A  plankton  diatom  maximum 
was  consistently  observed  within  six  weeks™ 

did  no»SIhaUOn  of.ice-cover-  Periphyton  diatoms 
did  not  have  a  similar  maximum  but  had  high 
low",!" 8HCrOPS  throuShout  summer  and  fall  and 
low  standing  crops  m  winter  and  spring  Plankton 
diatom  populations  showed  a  successful  pattern 

laZT  <,rm°Sa  and  FraS"ana  crotonensis 

showed  correlations  with  temperature  in  the 
spnng/winter  period.  A.  formosa  was  related  to 

so  .I1"; idlat,°" '"  the  fall:  and  Synedra  tenera  with 
*  Phosphorus.  Dominant  and  subdominant 
diatom  species  were  generally  typical  of  those  in 
northern  ohgotrophic-mesotrophic  lakes  F 
crotonensis  dominance  appears  to  be  increasing  in 
some  seasons.  Periphyton  diatoms  were  at  a 
minimum  ,n  summer-fall  and  had  no  well- 
developed  maximum.  A.  minutissima  was  usually 
dominant  and  S.  tenera  subdominant.  Total 
penphyton  diatoms  showed  good  correlation  with 

H^  >KU,re  and  S°lar  radiation:  Fragilaria  capu- 
cma  with  temperature  in  winter-spring  and  fall  A 
minutissima  standing  crops  were  correlated  with 
solar  radiation  and  temperature  in  the  south  lake 
basin  and  temperature  in  the  north;  and  S.  tenera 
with  temperature  and  solar  radiation  some  years 
(Buchanan-Davidson- Wisconsin) 
W77-05984 
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ES  OF  CHLORINATED  HYDROCAR- 
ANr,RF?n,°^GANISMS  IN  ELATION 
it  n^C°LOGICAL  PARAMETERS,  1. 
",  DDE  AND  DDD  IN  FI«!HF«  *xm 
«  FROM  THE  ENGLI^^hTnNeI!0 
many)  C  °rS  ng'  Bremerhaven 
H-  Goerke,  G.  Eder,  and  R.  G.  Schaefer. 

v  vor,?nme?taI  C^tamination  and 
!V.  vol.  15,  no.  1,  p.  55-65,  1976.  1  fig.,  6 

rs:  'DDT,  *DDD,  .DDE,  *Mollusks 
faunae  *po'ych'orina,ed  biphenyl ,,' 
ze  Me,  B°,tt0m  fish'  *LiPids-  *Food 
'atkof  n°hSm-  AbsorP«ion,  Chemical 
atn  of  pollutants,  Gas  chromatography 
.^hydrocarbon    pesticides,    PollutanJ 

}urna8rdsh.Thanne1'  S?uid'  ScalloP-  ?'*" 
gurnards,  'Tissue  analysis(Fish). 


^,     f  IV3'  l974,  and  1975  over  7000  f^h  were 
collected  from  0.5-1.5  km  long  stations  distributed 
throughout  340  km  of  the  middle  Wabash  River 
Sepcies  distributions  and  several  fish  community 
parameters  were  examined,  including  relative  den- 
sity (no/km),  relative  biomass  (kg/km),  number  of 
species  captured  per  station,  two  Shannon  diversi- 
ty indices  (based  on  numbers  and  weights)    and 
two  evenness  indices  based  on  the  diversities   In 
addition  a  composite  index  consisting  of  the  sums 
of   weighted   relative   density,   weighted   relative 
biomass,  and  the  two  Shannon  indices  of  diversity 
was  examined.  The  composite  index  was  much 
less  vanable  than  any  single  community  parameter 
and  appeared  to  reflect  water  quality.  The  pattern 
ot  the  composite  indices  indicated  several  problem 
areas  in  the  Wabash  River,  especially  downstream 
from  Lafayette,  Indiana,  the  Montezuma/Clinton 
area,   and   Terre  Haute.   Four  species  of  Mox- 
ostoma    and     the     hog     sucker     (Hypentehum 
nigncans)  together  appeared  to  reflect  water  quali- 
W77  0*593        any  Si"8le  Species  of  fish- 

OBSERVATIONS  ON  THE  MYCOTIC  FLORA 

(IIN^AIPIANI)PHYTON  °F  ™E  TICIN°  WVER' 

Pavia  Univ.  (Italy).  Instituto  di  Botanica. 
^7^0597^  bibliograpnic  entrV  see  Field  21. 


A  STUDY  OF  THE  PHYTOPLANKTON  OF  THF 
LOT  RIVER,  (IN  FRENCH)   LAINK,ON  OF  THE 

A°Dau^e  UniV'  (FranCe)"  Lab"  of  Hydrobiology. 
Ann  Limnol  1 1(3),  p  219-238,  1975. 

Descriptors:    »PhytoPlankton,    Rivers,    Biomass, 
Diatoms   Flow   Growth  rates,  Seasonal,  *Algae 
Analytical  techniques,  .Microscopy  *     ' 

Identifiers:   *Euchlorophyceae,  France,  .River 
Lot(France).  ' 

Tle,Phv!0plankt0n, of  the  River  Lot  was  studied  in 
relation  to  physical-chemical  factors  at  23  stations 
from  July  1972-JuIy  1973.  The  geographical 
hydrological  and  physical-chemical  chara^erisS 
of  the  nver  are  bnefly  described.  The  densty  the 
a  gal  populations  was  estimated  by  counting  sam- 
ples by  the  inverted-microscope  technique  A  list 
of  the  pnncipal  species  is  given.  Most  of  these  spe- 
cies   frequently    occur    in    oligotrophy    to    bete 

rsessePr0ftC  enV,ronments-  The  drift  of  alae  was 
assessed,  the  mean  percentage  of  cells  in  suspen- 

F^hl  W1*  abt°Ut  10%"  Diatolns  and 
EucWorophyceae  formed  over  90%  of  the  biomass 
which  vaned  from  0.7  g/m3  in  winter  to  9  g/m3  L 
summer.  The  annual  cycle  was  practically  the^ 
feZ  afs^atFeco^  «  temperate  lakes.  The  ef 
fects  of  the  physical,  chemical  and  biological  com- 

NoTnL°\th,e  grOW;thIof  ««  ^ae  is  Sscusse". 
N02  phosphates  and  slilca  did  not  appear  to  be 
bating  factors.  The  summer  development  of  the 
algae  was  associated  with  the  weak  flows  in  the 

stara^sZ,eincnVer""C0Pyri8ht  '976'  Bi°logicaJ  Ab! 
W77-06005 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


INVERTEBRATES  AND  ORGANIC  MATTER 
SWEPT  ALONG  DURING  SPATES,  AT  THE 
INLET  AND  OUTLET  OF  THE  KARSTIC 
SYSTEM  OF  BAGET,  (IN  FRENCH), 

Toulouse  Univ.  (France).  Lab.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-06007 


GAS  BUBBLE  DISEASE, 

Washington  State  Dept.  of  Fisheries,  Seattle. 

J.W.Wood. 

In:  Diseases  of  Pacific  Salmon,  Their  Prevention 

and  Treatment,  State  of  Washington  Department 

of  Fisheries,  Hatchery  Division,  Second  Edition 

November,  1974,  p.  53-54. 

Descriptors:  'Atmospheric  gases, 

'Supersaturation,  Nitrogen,  *Fish  diseases,  *Fish 
hatcheries,  *Aquiculture,  Fish  larvae,  Juvenile 
fish,  Salmon,  Trout,  Fish  eggs,  Fish  physiology, 
Water  supply,  *Fishkill,  Dissolved  oxygen. 
Methodology,  Water  quality. 

Identifiers:  *Gas  bubble  disease,  'Nitrogen  super- 
saturation,  Van  Slyke  determination,  Yolk  sac  fry, 
Fingerling  and  yearling  salmon,  Adult  salmon. 

Of  excess  atmospheric  gases  possible  in  super- 
saturated water,  nitrogen  is  least  tolerated  by  fish. 
Excess  nitrogen  may  result  from  several  causes: 

(1)  air  entering  the  intake  side  of  a  pump  and  being 
forced  into  solution  by  the  pressure  of  the  pump, 

(2)  air  entering  the  intake  of  a  gravity  water  line,  or 
at  a  point  along  the  line,  and  being  forced  into 
solution  by  the  gravity  head  on  the  line,  (3)  plunge 
pools  in  the  water  system  at  the  base  of  waterfalls, 
or  at  the  base  of  dam  spillways,  where  air  bubbles 
are  carried  to  depth  in  the  pool  and  forced  into 
solution  by  the  water  pressure,  (4)  air  domes, 
under  pressure,  overlaying  subterranean  water 
will  force  excess  air  into  solution.  Spring  and  well 
waters  are  notoriously  low  in  oxygen  and  high  in 
nitrogen.  (Katz) 

W77-06018 


GAS  BUBBLE  DISEASE  IN  ADULT  CHINOOK 
SALMON, 

Washington  State  Dept.  of  Fisheries,  Seattle. 
R.L.  Westgard. 

In:      Northwest      Fish      Culture      Conference, 
December  5-6,  1963,  Tumwater,  Washington,  p  98. 

Descriptors:  'Salmon,         Fish         hatchery, 

'Mortalities,  Bioassay,  On-site  observation, 
'Nitrogen,  Supersaturation,  'Animal  pathology, 
Freshwater,  Water  quality,  Water  analysis, 
Columbia  River,  'Chinook  salmon. 
Identifiers:  'Adult  chinook  salmon,  'Blinded  fish, 
'Gas  bubble  disease,  Nitrogen  supersaturation, 
Van  Slyke  analysis. 

Eighty-eight  percent  of  the  blinded  adult  chniook 
salmon  impounded  at  the  McNary  Spawning 
Channel  died.  Gas  bubbles  were  observed  in  the 
aqueous  humor  of  their  eyes.  Nitrogen  content  of 
the  cascading  water  was  1 19%.  No  symptoms  were 
observed  in  fish  held  in  water  of  104-107%.  (Katz) 
W77-06020 

ANALYSIS    OF    DISSOLVED    NITROGEN    IN 
FISH  BLOOD, 

British    Columbia    Univ.,    Vancouver.    Inst,    of 

Fisheries. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-06022 

U-TUBE  OXYGENATION  FOR  ECONOMICAL 
SATURATION  OF  FISH  HATCHERY  WATER, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

R.C.  Speece. 

Transactions  of  the  American  Fisheries  Society, 

Vol  98,  p  789-795,  1969.  2  tab,  8  fig. 


Descriptors:  'Methodology,  'Water  supply,  Satu- 
ration, 'Fish  hatchery,  'Dissolved  oxygen,  Water 
quality,  'Atmospheric  gases,  Hydrostatic  pres- 
sure, Ventilation,  Aquiculture. 
Identifiers:  'Air  blower  injection  modification, 
'Venturi  air  injection. 

The  U-Tube  oxygenation  process  is  described  with 
particular  application  made  to  saturation  of  fish 
hatchery  waters.  In  U-Tube  oxygenation  the 
water  is  directed  down  into  a  chamber  about  forty 
feet  deep,  under  a  baffle  and  then  rises  back  to  the 
surface.  Air  bubbles  are  injected  just  beneath  the 
surface  as  the  water  starts  downward.  The 
downward  velocity  of  the  water  is  designed  to  be 
from  three  to  ten  feet  per  second.  This  is  sufficient 
to  drag  the  air  bubbles  along  with  the  water  down 
underneath  the  baffle.  The  hydrostatic  head  pres- 
surizes the  bubbles  making  it  possible  to  saturate 
or  supersaturate  water  in  one  pass  through  the  U- 
Tube.  A  U-Tube  installation  has  been  operating 
continuously  for  over  a  year  at  a  Federal  fish 
hatchery.  It  utilizes  a  free  fall  of  three  feet  to  en- 
train sufficient  air  bubbles  to  100%  saturate  a  flow 
of  300  gallons  per  minute  with  no  external  power 
requirements.  (Katz) 
W77-06023 

DISSOLVED  GAS  SATURATION  ANOMALIES 
AND  EXCESS  HELIUM  IN  THE  OCEAN, 

Scripps   Institution  of   Oceanography,   La  Jolla, 

Calif. 

For  primary  bibliographic  entry  see  Field  5A. 

W77 -06024 

EFFECTS  OF  GAS  SUPERSATURATION  ON 
SALMON  IN  THE  COLUMBIA  RIVER, 

Corvallis   Environmental   Research   Lab.,   Oreg. 
Western  Fish  Toxicology  Station. 
G.  R.  Bouck. 

Presented  at  Ecological  Society  of  America  Sym- 
posium, Minneapolis,  Minnesota,  August  30,  1972. 
22  p,  48  ref ,  append. 

Descriptors:  'Supersaturation,  'Columbia  River, 
'Salmon,  Rainbow  trout,  'Fish  physiology,  'Fish 
diseases,  Animal  pathology,  'Anadromous  fish, 
Nitrogen,  Oxygen,  Fish  migration,  Fish  passage, 
Fish  behavior,  Review,  Bibliographic,  Spillway, 
Dams,  Dam  sites,  Chinook  salmon. 
Identifiers:  'Gas  bubble  disease,  'Nitrogen  super- 
saturation. 

The  physiological  and  ecological  effects  of  gas  su- 
persaturation on  fish,  especially  salmon  in  the 
Columbia  River  are  presented.  Gas  bubble  disease 
of  fish  is  similar  to  bends  suffered  by  divers  and  is 
caused  by  excessive  hyperbaric  total  dissolved  gas 
pressure  and  is  not  caused  by  dissolved  nitrogen 
gas  alone.  A  supersaturated  water  will  not  form 
bubbles  unless  the  total  dissolved  gas  pressure  ex- 
ceeds the  atmospheric  pressure  plus  hydrostatic 
and  other  opposing  pressures.  The  pathological  ef- 
fects of  gas  bubble  disease  on  salmon  and  its  ef- 
fect on  the  Columbia  River  salmon  fishery  are 
presented  in  detail.  (Katz) 
W77-06026 


The  effects  of  gas  supersaturation  on  the 
fish  in  the  Columbia  River  are  described, 
feet    of    this    condition    on    their    num 
presented.  The  nature  of  gas  bubble  dil 
discussed.  The  levels  of  supersaturation 
lated  mortalities  and  the  actions  to  resoh 
problems  are  given.  (Katz) 
W77  -06027 

USE  OF  A  RECOMPRESSION  CHAMBeI 
ALLEVIATE  GAS-BUBBLE  DISEASE  IN  <■ 
SAC -FRY, 

New  Hampshire  Univ.,  Durham. 

For  primary  bibliographic  entry  see  Field  SIM 

W77-O6028 


BONNEVILLE  SPILLWAY  NITROGEN  T| 
29-30  OCTOBER  1972  TEST  RESULTS,  I 
Corps  of  Engineers,  Portland,  Oreg.  Hy  I 
Design  Section.  ■ 

For  primary  bibliographic  entry  see  Field  81 
W77-06029 


SPIL  1 
ILLEI 
TIONi 


NITROGEN  AND  FISH,  DEFINITION  OF 
FISHERY  PROBLEMS  CAUSED  BY  NITROGEN 
SUPERSATURATION, 

Oregon  Fish  Commission,  Salem. 
R.  W.Schoning. 

Presented  at  Tri-State  Governor's  Meeting, 
Nitrogen  Supersaturation  Problem  in  the  Colum- 
bia and  Snake  Rivers,  Portland  Oregon,  March  23, 
1971,  lOp. 

Descriptors:  'Oregon,  'Columbia  River, 
'Chinook  salmon,  Anadromous  fish,  Rainbow 
trout,  Commercial  fish,  Fish  diseases, 
•Supersaturation,  'Dams,  Hydroelectric  power. 
Fish  physiology,  Fish  behavior,  'Fish  migration, 
•Mortality,  On-site  investigations. 
Identifiers:  'Gas  bubble  disease,  'Nitrogen  super- 
saturation,  Snake  River. 


FINAL  REPORT,  THE  EFFECT  OF  SF 
FLOW  DEFLECTORS  AT  BONNEVILL 
ON    TOTAL    GAS    SUPERSATURATIOK 
SURVIVAL  OF  JUVENILE  SALMON,         i 

National  Marine  Fisheries  Service,  Seattle,  1 
R.  C.  Johnson,  and  E.  M.  Dawley. 
December  1974,  18  p.  2  tab,  3  fig,  5  ref.  C| 
No    DACW-57-74-F-0122,    Army   Corps    I 
gineers. 

Descriptors:  'Columbia  River,  Dams,  Dar< 
•Spillways,  'Nitrogen,  Supersaturation,  J« 
fish,  Fish  migration,  'Fish  passages,  Salm<.( 
site  investigations,  •Mortality,  •Chinook  sa« 
Identifiers:  Fish  survival,  'Nitrogen  supei* 


To  reduce  the  atmospheric  gas  supersatun* 
water  passing  over  the  Columbia  River  cm 
spillway  design  termed  'flip  lip'  was  examid 
effect  on  dissolved  gases.  Described  are  a 
content  of  waters  at  various  flows  throuji 
dard  and  modified  spillways  and  suc<  • 
passage  of  juvenile  chinook  salmon  thid 
standard  and  modified  spillway.  ModifM 
ways  did  not  adversely  affect  the  survrvjrf 
venile  fall  chinook  salmon  passing  thro  i 
spillways.  (Katz) 
W77-O6030 

EVALUATION  OF  ALTERNATIVE  FIS1B 
RIER  SYSTEMS  FOR  PILGRIM  NUJ 
POWER  STATION, 

Yankee  Atomic  Electric  Co.,  Westborougl  * 

Environmental  Sciences  Group. 

For  primary  bibliographic  entry  see  Field  8 

W77-06032 

SATURATION  VALUES  OF  DISSOLVED  A 
ASSOCIATED  WITH  THE  OCCURRED 
GAS-BUBBLE  DISEASE  IN  FISH  IN  A  FA 
EFFLUENT, 

Duke  Power  Co.,  Charlotte,  N.C. 

W.  D.  Adair,  and  J.  J.  Hains. 

In:   Thermal  Ecology   (Gibbons,  J.W.  a 

Sharitz,  Eds.)  1974,  Proceedings  of  Syn* 

Augusta,  Georgia,  May  3-5,  1973,  AtomK  ■ 

Commission,  p  59-76,  7  tab,  2  fig,  19  ref. 

Descriptors:  'Fish  disease,  •Thermal* 
•Thermal  pollution,  •Thermal  stress,  * 
water,  'Supersaturation,  Dissolved  ' 
Nitrogen,  Water  pollution  effects,  Wateiuj 
Fresh  water  fish.  Fish  ph  ■ 
•Environmental  effects. 
Identifiers:  •Nitrogen,  Supersaturauor 
bubble  disease.  Dissolved  nitrogen,  Dulf" 
Company,  Plant  Operating  Data. 
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tudy  was  initiated  after  the  discovery  of  gas- 
:  disease   in   fish   inhabiting   a   cove    that 
ed  the  heated  effluent  from  a  steam  electric 
i.  During  the  winter  of  1971-1972,  the  con- 
tions  and  the  corresponding  dissolved-ox- 
tnd  -nitrogen  saturation  values  associated 
le  heated  effluents  from  three  Duke  Power 
my  steam  stations  were  determined.  The  N2 
aturation  in  the  discharge  area  at  Marshall 
Station  was  generally  equal  to  or  higher 
lat  obtained  in  the  discharge  areas  of  two 
iteam  stations.  At  Marshall  the  N2  super- 
ion  was  highest  at  the  point  of  discharge 
returned  to  near  control  or  below   110% 
it  station  3.0  km  downstream;  02  was  su- 
rated  at  the  point  of  discharge  only  from 
i  to  March.  The  withdrawal  of  intake  water 
skimmer  wall  did  not  result  in  higher  than 
saturation  values  at  the  plant  intake  struc- 
atz) 
034 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 


•  '.•-':■.'.'.■ 


R  OXYGEN  CONCENTRATIONS  AC- 
LNYING  SEVERE  CHRONIC  OPTHAL- 
ATHOLOGY  IN  THE  LAKE  TROUT 
LINUS  NAMAYCUSH), 

n  State   Univ.,   East   Lansing.   Dept    of 

>gy. 

ffert  M.  B.  Fairbanks,  and  P.  O.  Fromm 

alive  Biochemistry  and  Physiology    Vol 

U  P  137-145,  2  tab,  2  fig,  16  ref. 

ors:  'Fish  diseases,  'Fish  physiology 
pathology,  Fish  behavior,  Mortalities' 
chery,  'Lake  trout,  'Animal  biochemis- 
>ratory  tests,  Methodology,  Dissolved  ox- 
persaturaUon,  Radiation, 
re:  'Opthalmic  pathology,  'Hatchery  dis- 
Ocular  oxygen  concentration,  Gross 
*nch        USSUC'  Frequency  of  Pathology, 

wygen  tensions  of  359  plus  or  minus 
Jim  Hg  were  found  in  normal  lake  trout 
Je  those  eyes  showing  gross  pathology 
uf.cantly  lower  P02  of  219  plus  or  minus 

»ne  progression  of  the  ocular 
ology  is  described  in  relationship  to  pseu- 

degeneration.  The  maintenance  of 
intraocular  P02  even  in  the  presence  of 
pthalmic  pathology  is  noted.  (Katz) 


Performed  for  Bonneville  Power  Admin.,  Bureau 

Laboratory    tests,    'Chinook    salmon,    Rainbow 

d  seases10C*srStry;  °Xygen'  *Nitro*en-  *™ 
DmTw,,,  Perf'Ur^0n'  'Columbia  River, 
^v  On  ^,  qU^lty.'  Rai"bow  trout,  Methodolo 
gy.  On-site  investigations.  ^"° 

exposuS"'  SwlSCti?nV*Av0idance'  In*™«ent 
fects    FUh  cS,halIowJ,ank  l"ts,  'Physiological  ef- 
fects, F  sh  strains,  Blood  chemistry,  Lateral  line 
Oxygen/nitrogen  ratio,  Depth  distribution 

2Ztl7bl%£rKe,aTChinJaS  suPersaturation  con- 
durin*  iro n,7,at '°nal  Marine  Fisheries  Se™e 
o,ven      1.972-1973    are    summarized.    Details   are 

fvolnnl  refearCh  regardi"8  detectlon  and 
rated  wa,;r  1"term,ttent  exP°*"re  to  supersatu- 
mont^  u-  bloaSSayS'  depth  distribution  of  sal- 
monids   physiological  effects  and  the  effects  of 

W7y7-0n60n37r°8en  rati0' (KatZ) 
™SCEftu°F    GAS    BUBBLE    °KEASE 

RivMerTSr^oirFsISH   IN  m">-c°^mbia 

Public  Utility  District  'of  Grant  County,  Ephrata, 

M.  B.  Dell,  M.  W.  Erho,  and  B.  D.  Leman. 
September,  1973. 48  p,  1 1  tab,  16  fig,  5  ref. 

?OnCs1tP,'°rS:  ;Columbia  Riv«,  'Fish  disease, 
On-site  investigations,  Anadromous  fish,  Fresh 
water,  •Methodology,  Fish  behavior,  ♦Fish  Depu- 
tations. Fishing,  -Fishing  gear,  'Reservoirs, 
Water  quality  Dissolved  oxygen,  Freshwater  fish 

™ZTne'   uckers'  Chinook  saJmon- Socke£ 

Identifiers:  'Gas  bubble  disease,  'Dissolved  gas 
monitoring,    'Mid-Columbia  dams,   'Gas  bubble 

PeSaemou,hSyrT0m?'     Squawfish-     Chiselmouth, 
Feamouth,  Coho  salmon,  Mid-Columbia  River. 


way  tailrace  would  not  exceed  110%  if  deflectors 
we77n0603S       a" bayS- (KatZ)  detlectors 


BONNEVILLE  SPILLWAY  TEST  DEFLECTOR 
pv7,A^LATION  IN  BAY  18  PRELIMINARY 
TESTS  REPORT       ON       NITROGEN 

Army  Engineer  District,  Portland,  Oreg.  Hydrau- 
lic Section. 
H.  P.  Tervooren. 
9  June  1972,  8  p.,  1  fig. 

Descriptors:  'Dams,  Dam  sites,  'Spillways  At- 
mospheric gas,  Saturation,  'Supersaturation, 
Hydraulics,  'Columbia  River,  'Bonneville  dam 
Efficiency  of  forebays,  Engineering  structures, 
On-site  investigations. 

Identifiers:  'Nitrogen  supersaturation,  'Deflector 
tests         Forebay        nitrogen        supersaturation, 
Deflector  efficiency,  Low  spill  conditons,  Medi- 
an spill  conditions. 

A  series  of  tests  were  conducted  to  define  dis- 
solved nitrogen  conditions  under  low  spill  condi- 
tions and  to  provide  a  comparison  of  deflector 
results  with  identical  conditions  prior  to  installa- 
tion of  the  test  deflectors.  Studies  were  also  made 
of  deflector  efficiency  when  forebay  saturation 
levels  were  112%  to  118%.  Test  results  indicate 
that  deflectors  remove  about  half  of  the  surplus  of 
dissolved  nitrogen.  The  nitrogen  content  of  the 

conditions6  ST  *  dePe"dent  UP°"  U*™<  ^ 
W77-06040 


riCAL    CONSIDERATION    OF    THE 

D  EFFLUENT^  ^^  W  "SH  IN 

I  State  Public  Service  Commission,  Al- 

son. 

Fish  and  Game  Journal,  Vol  24  No  1 
"7.  p  95,  4  ref. 

L*F'Sh„  disease>  *Fish  Physiology, 
hology,  Biochemistry,  'Water  tempera- 
maturation,  Marine  fish,  'Thermal 
■,  Laboratory  tests,  Effluents,  Ther- 
>n,  Heated  water. 

*Gas  bubble  disease,  'Cold  water, 
•  Harbus  spp,  Pop-eyes. 

>esis  is  presented  that  gas  supersatura- 
:cessary  condition  for  gas-bubble  dis- 
ae  disease  is  triggered  by  cold  stress, 
i  of  tiger  barbs  subjected  to  cold  stress 


Over  30,000  anadromous  and  resident  fish  were 
examined  for  Gas  Bubble  Disease  (GBD)  symp- 
oms  m  the  mid-Columbia  River  region  during X 
1974  spill  season  (May-August).  Types  of  gear  em- 
ployed to  capture  fish  included  Lake  Merwin  trap 
beach  seine,  Pennsylvania  trap  and  angling.  For 
the  study  period,  only  3,221  fish  out  of  32  289  ex- 
amined had  GBD  symptoms  (10.0%).  Game  fish 
numbered  3,016  (mostly  salmonids)  and  4.2%  had 
OBD  symptoms.  Resident  fish  (non-game)  num- 

Rankin29'2/3  ^  ™*%  ™  GBD^ymptoms. 
Ranking  of  presence  of  GBD  symptoms  in  fish 
from  highest  to  lowest  percentage  by  method  of 
capture  was  as  follows:  for  salmonids,  Lake  Mer- 
win trap,  beach  seine,  Pennsylvania  trap-  for  re- 
sident species  (game  and  non-game),  Lake  Merwin 
(Ka'tz)  Vania   tFaP'    beaCh    Seine'    angling. 

W77-06038 


Kati™UJ?ies  on  effects  of 

"RATION  OF  DISSOLVED  GASES 

|rine  Fisheries  Service,  Seattle,  Wash. 

■shenes  Center. 

I  Blahm,  G.Snyder,  and  W.  Ebel 


BONNEVILLE  SPILLWAY  NITROGEN  TESTS 
RESIJLTS,CTOBER       1972'       SUMMARY       OF 
Section**  E"8ineers'  Port,and,  Oreg.  Hydraulic 
H.  P.  Tervooren. 
11  December  1972,  2  p. 

Descriptors:  'Dams,  Dam  sites,  'Spillways    At- 
mospheric    gas,     Saturation,     'Supersaturation, 
Hydraulics    'Columbia  River,  'Bonneville  Dam 
forebays,    Engineering    structures,    On-site    in- 
vestigations. 

Identifiers:  'Nitrogen  supersaturation,  Deflector 
tests,  Forebay  nitrogen,  'Deflector  efficiency 
Low  spill  conditions.  ' 

Tests  at  the  Bonneville  Dam  indicate  that  for  fu- 
ture Bonneville  spill  conditions  with  100%  satura- 
tion in  the  forebay,  the  nitrogen  level  in  the  spill- 


PLANKTONIC        PROTOZOANS       OF       THE 
SIAN?ABALTIC   WATER   SYSTEM,   (IN  RUS- 

Akademiya  Nauk  SSSR,  Moscow.  Institut  B.ologii 
Vnutrennykh  Vod. 

N.  V.  Mamaeva,  and  S.  I.  Mazheikaite 
GidrobiolZh  11(5),  p  81-85,  1975. 

Descriptors:     Plankton,     'Protozoa,     Seasonal 
Rivers,  Lakes,  Benthic  fauna. 
Identifiers:     'Codonella-cratera,     'Coleps-hirtus 
,  ?j™b,hdium-vel°*.  *Tintinnidium-fluviatile,' 

USSR,  'Lake  Kishemskoe(USSR),  Volga-Baltic 
water  systems,  'Kubena  River(USSR). 

The    Volga-Baltic    waterway   and    North    Dvina 
system   (USSR)  are  diverse  in  their  origin  and 
hydrologic  conditions.  The  protozoan  fauna  has 
certain  common  features  and  peculiarities  Tintin- 
nidium  fluviatile,  Codonella  cratera,  Strobilidium 
velox  and  Coleps  hirtus,  which  are  characteristic 
tor  the  summer  season,  predominate  in  all  of  them 
The  protozoans  of  the  Kubena  River  emptying 
into  Lake  Kubenskoe  differed  considerably  from 
those  in  the  lake.  The  protozoans  of  lakes  Kishem- 
skoe  and  Zaulomskoe  were  diverse.  Despite  the 
fact  that  these  lakes  are  connected  and  close  to 
one  another,  their  species  composition  differed 
noticeably.  The  protozoans  of  the  artificial  canal 
constructed  at  the  site  of  the  Kovzha  and  Vytegra 
nvers       and       Novoinkinskoe       reservoir      are 
represented  by  2  very  minute  species.  In  Lake 
Onega  the  species  composition  of  protozoans  was 
diverse,  but  their  abundance  was  low.  The  max- 
imum density  of  protozoans  was  noted  in  Lake 
s1racesmince'"COPyright     '976,     Biol°gical    Ab- 
W77-06090 


CHIEF  JOSEPH   SPILLWAY   NITROGEN   EN- 
TRAINMENT,  TEST  OF  17  NOVEMBER,  1972 

b  or  primary  bibliographic  entry  see  Field  81. 
W77 -06099 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


5D.  Waste  Treatment  Processes 

DISPERSION      PROCESSES      IN      CIRCULAR 
OPEN-CHANNEL  FLOWS,  . 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Dept.  of  Civil  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W77-05601 


BARRIER  FUNCTION  OF  WATERPIPE  IN- 
STALLATIONS, (IN  RUSSIAN), 

G.  P.  Zarubin,  and  Y.  V.  Novikov. 
Gig  Sanit4,p  72-79,  1976. 

Descriptors:  *Waste  water  treatment,  Water  pu- 
rification, 'Organoleptic  properties,  'Industrial 
wastes,  Ozone,  Chlorination,  Coagulation,  Filtra- 
tion, Activated  carbon,  Flocculation,  Toxicity, 
Pesticides,  Pipelines. 

Identifiers:  Carcinogens,  Barrier  function(Water 
pipes). 

Purification  of  water  from  petroleum  products; 
Kaprolaktam  production  waste;  organic,  inorganic 
and  heterocyclic  compounds;  pesticides;  car- 
cinogenic hydrocarbons;  surfactants;  phenols;  and 
industrial  pollutants  with  limited  organoleptic  tox- 
icity index  by  settling,  chlorination,  coagulaton, 
filtration,  carbonation,  ozonization  and  floccula- 
tion is  reviewed.  A  limited  barrier  function  of 
water  installatins  for  the  above  substances  was 
established  in  most  cases.  Adherence  to  permissi- 
ble pollutant  concentrations  in  water  reservoirs 
used  for  centralized  drinking  water  supplies  is  cau- 
tioned. (Possible  effects  on  humans  are  men- 
tioned.-Copyright  1976,  Biological  Abstracts,  Inc. 
W77-05643 


F.  C.  McCoy.  „„  .  , 

U.S.  Patent  No.  3,985,554,  4  p,  7  ref;  Officia 
Gazette  of  the  United  States  Patent  Office,  Vol 
951,  No  2,  p  688,  October  12,  1976. 

Descriptors:  'Patents,  'Water  quality  control. 
Water  pollution  control,  'Water  purification, 
•Separation  techniques,  Industrial  wastes, 
•Metals,  Heavy  metals,  Chemical  reactions,  Iron, 
Mercury,  Aqueous  solutions,  Waste  water  treat- 
ment. 
Identifiers:  'Metals  recovery. 

The  object  of  the  invention  is  to  provide  a  method 
for  substantially  and  inexpensively  reduce  the 
concentration  of  gold,  mercury,  copper,  tin  and 
other  metals  below  iron  in  the  electromotive  series 
from  dilute  aqueous  solutions  containing  these 
metals.  The  method  comprises  passing  a  solution 
containing  one  or  more  of  the  metals  in  the  form  of 
uncomplexed  ions  over  a  bed  of  iron  powder  and 
maintaining  contact  until  the  desired  reduction  in 
concentration  of  the  metal  or  metals  is  obtained. 
The  iron  powder  used  is  deoiled  swarf  from  fer- 
rous metal  grinding  operations.  The  heavy  metal  is 
then  recovered  by  whatever  chemical  means  is  ap- 
propriate for  the  metal  involved.  In  the  area  of  en- 
vironmental protection,  this  process  is  useful  for 
removing  small  amounts  of  water-soluble  Sn,  Pb, 
Cu,  or  Hg  compounds  from  plant  effluents.  It 
should  be  noted  that  for  every  atom  of  metal 
moved  from  the  water,  an  atom  of  soluble  Fe  is 
released  into  the  column  effluent.  However,  iron 
is  usually  less  objectionable  than  the  metal  which 
replaces  it.  This  is  particularly  true  of  mercury. 
(Sinha-OEIS) 
W77-05654 


FREEZER,  VACUUM,  OVEN  SEWAGE  TREAT- 
MENT SYSTEM, 

Raymond    Lee    Organization,    Inc.,   New    York. 

(Assignee). 

V.  D.  De  Tola. 

U.S.  Patent  No.  3,985,086,  3  p,  2  fig,  4  ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

951,  No  2,  p  530,  October  12,  1976. 

Descriptors:  'Patents,  'Sewage  treatment, 
'Sewage  disposal,  'Waste  water  treatment,  Water 
pollution  treatment,  Waste  disposal,  Freezing, 
Freeze  drying,  Vacuum  drying,  Incineration. 

The  invention  provides  a  sewage  treatment  system 
which  eliminates  the  necessity  for  sewer  lines, 
facilitates  the  conversion  of  sewage  and  waste  into 
useful  by-products,  is  not  polluting  to  the  at- 
mosphere, permits  constructive  use  of  lands  now 
limited  by  sewage  requirements  and  ecological 
regulations,  reclaims  water,  and  may  be  added  to 
existing  sewage  plants  to  dispose  of  sludge  which 
is  presently  buried  or  dumped  at  sea.  It  produces 
land  fill  material,  may  be  adapted  to  industrial 
units  for  cleaning  industrial  smoke  and  solids, 
facilitates  separate  salvage,  compaction, 
shredding,  and  the  like  of  solid  waste  which  can- 
not be  processed  such  as  paper  and  metals,  and  is 
incorporatable  as  individual  building  or  house 
units.  Methane  gas  may  be  reclaimed  and  com- 
pressed and  concentrated  by  the  system  of  the  in- 
vention. Raw  sewage,  garbage,  waste  are  ground 
in  a  grinder  and  impeller  and  supplied  under  pres- 
sure to  a  freezer  and  vacuum  chamber.  The  water 
is  drawn  off  by  vacuum  and  waste  matter  is  sup- 
pled by  compressed  air  and  gas  pressure  to  an 
electronic  oven  when  it  is  reduced  to  ash.  The  en- 
tire sewage  treatment  system  of  the  invention  may 
be  housed  in  a  compact  small  volume  housing  or 
container  so  that  it  is  readily  available  for  installa- 
tion in  individual  houses  or  buidlings.  (Sinha- 
OEIS) 
W77-05653 


METHOD   FOR    REMOVING   METALS   FROM 
DILUTE  AQUEOUS  SOLUTIONS, 

Texaco  Inc.,  New  York.  (Assignee). 


METHOD  AND  SYSTEM  FOR  PURTFYING 
LIQUID, 

Almag  Pollution  Control  Corp.,  Baltimore,  Md. 
(Assignee). 
A.  J.  Casolo. 

U.S.  Patent  No.  3,985,648,  8  p,  2  fig,  2  tab,  7  ref; 
Official  Gazette  of  the  United  States  Patent  Of- 
fice, Vol  951 ,  no  2,  p  712,  October  t2,  1976. 

Descriptors:  'Patents,  'Water  purification, 
'Waste  water  treatment,  'Industrial  wastes, 
'Water  quality  control,  Separation  techniques, 
Filtration,  Ion  exchange,  Cation  exchange,  Anion 
exchange,  Resins,  Hydrogen  ion  concentration. 

A  method  and  system  combines  filtration  and  ion- 
exchange  structures  for  removing  contaminants 
from  liquids.  In  overall  concept,  containated  liquid 
is  passed  through  filtering  mediums  to  remove  par- 
ticulate matter.  Organics  are  removed  from  the 
liquid  by  passage  through  adsorbent  non-ionic 
type  resins.  The  liquid  is  then  passed  through 
strong  acid  cation  exchange  resins,  weak  base 
anion  exchange  resins,  weak  acid  cation  exchange 
resins,  and  strong  base  anion  exchange  resins  ar- 
ranged in  a  preditermined  location  in  the  liquid 
flow  path  to  provide  optimized  contaminant 
removal.  One  of  the  optimization  techniques  is 
through  the  pH  adjustment  of  the  liquid  at 
predetermined  points  in  the  flow  path.  Addi- 
tionally, The  liquid  to  be  purified  is  passed  through 
mixed  bed  polisher  resins  as  well  as  chelation 
resins  to  provide  a  final  substantially  contaminant 
free  liquid  which  is  returned  to  use  in  a  closed  loop 
fashion.  (Sinha-OEIS) 
W77-05655 


METHOD  OF  TREATING  WASTEWATER 
WITH  FLOW  ABLE  FLOCCULANTS, 

Swift  and  Co.,  Chicago,  111.  (Assignee). 

J.  R.  Newman. 

U.S.  Patent  No.  3,985,651,  4  p,  5  ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

951 ,  no  2,  p  714,  October  12,  1976. 

Descriptors:  'Patents,  'Waste  water  treatment, 
Water  pollution  treatment,  Water  purification, 
Separation  techniques,  'Flocculation,  Coagula- 
tion. 


Identifiers:  'Flocculants,  Polyacrylamide*. 

Polyacrylamides  and  other  polymeric  con 
of  high  molecular  weight  are  widely  used 
culants  for  the  treatment  of  water  in  ord< 
glomerate  and  separate  out  suspended  p 
Commercial  use  of  dry  flocculants  has  pi 
be   inconvient   and   excessively   time-con 
This  invention  provides  a  flowable  floccul 
ing     finely    ground     polyacrylamides    d 
within  a  water  soluble  polyhydric  alcoho 
having   a   relatively   low   molecular   wei 
within  which  the  flocculating  agent  will 
solve  to  any  appreciable  extent.  The  pr 
flowable    at    room    temperature.    The    { 
fluidized  flocculant  may  be  pumped  and 
into  an  aqueous  system  to  accomplish  desij 
culation.  (Sinha-OEIS) 
W77-05656 


RECOVERY  OF  CHROMATES  BY 
BRANE, 

Monsanto  Co.,  St.  Louis,  Mo.  (Assignee). 
T.  A.  Orofino. 

U.S.  Patent  No.  3,986,950,  4  p,  4  ref; 
Gazette  of  the  United  States  Patent  Ott 
951,  no  3,  p  1153,  October  19,  1976. 

Descriptors:  'Patents,  'Waste  water  up 
•Water  pollution  control,  Industrial  watt 
ing  water,  'Membrane  processes,  Coolinf 
Inhibitors,  Corrosion,  Scaling,  Water  ; 
sources,  Chromium,  Hydrogen  ion  cone* 
Membranes. 

Identifiers:  Blow-down  streams,  Chrom 
recovery. 

A  method  for  separating  and  recover 
avalent  chromium  containing  salts  from 
water  waste  is  described.  The  invention  p< 
a  method  for  recovering  the  chromates  v 
present  in  cooling  tower  blow-down  streai 
rosion  inhibitors  and  transferring  these 
materials  to  the  incoming  make-up 
Moreover,  the  cooling  tower  blown 
rendered  environmentally  acceptal 
discharge  into  sewers  and  waterways.  Th< 
is  a  selective  dialysis  of  chromates  thr 
walls  of  hollow  fiber  membrane  as 
Preferential  transport  of  chromate  is 
through  pH  adjustment  of  the  chromium 
ing  waste  water.  The  method  includes 
the  pH  to  a  level  of  less  than  4.0  to  shift 
equilibrium  in  favor  of  forming  undi 
chromic  acids.  Following  pH  adjusui 
blow-down  water  is  brought  into  contact 
exerior  walls  of  a  multiplicity  of  open-en' 
tinuous  hollow  fibers  which  are  perineal 
dissociated  chromic  acids  while  coolii 
make-up  water  is  simultaneously  passec 
the  interiors  of  the  hollow  fibers.  Upor 
through  the  walls  and  into  the  hollow  ii 
the  fibers,  the  permeating  species  is  colle 
circulating  cooling  tower  make-up  w 
further  use  in  the  cooling  process  in  cor 
hibition.  (Sinha-OEIS) 
W77-05661 

TREATMENT  OF  WASTE  ROLLING  O 

Interlake,  Inc.,  Chicago,  111.  (Assignee). 
V.  D.  Beaucaire. 

U.S.  Patent  No.  3,986,953,  5  p,  1  fig,  6  re 
Gazette  of  the  United  States  Patent  01 
951,  no  3,  pi  154,  October  19,  1976. 

Descriptors:  *Patents,  'Waste  water  t 
•Water  pollution  control,  'Water  pollul 
ment,  'Waste  disposal.  Oily  water,  Ire 
purification,  Hydrogen  ion  concentra 
ygen.  Filtration. 
Identifiers:  Steel  industry.  Magnetite. 

In  industry,  a  considereable  amount  of 
during  the  cold  rolling  operation  and 
disposed  of  periodically.  An  additional 
in  the  production  of  steel  strapping  or  s 
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Hckling  of  the  steel  with  a  hydrochloric  acid 
The  waste  pickle  liquor,  which  contains  iron 
also  presents  a  disposal  problem.  The  object 
is  invention  is  to  provide  a  process  for  treat- 
n  oil  and  water  emulsion,  comprising  mixing  it 
an  acid  solution  containing  iron  ions  to  break 
il  and  water  emulsion.  The  pH  of  the  solution 
isted  to  a  value  in  the  range  of  from  about  7  to 
1  !2  and  mixing  oxygen  with  it  to  produce 
etite  particles  for  absorbing  the  oil.  The  mag- 
and  absorbed  oil  are  separated  from  the 
on  by  filtration  to  produce  a  clarified  solu- 
Sinha-OEIS) 
95663 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 


lOp  AND   APPARATUS   FOR  CLARIFY- 
ONTAMINATED  LIQUIDS, 

«(A.L.),  Inc.,  Lafayette,  Ind.  (Assignee) 
beorge,  and  J.  C.  Manning, 
-atent  No.  3,986,954,  15  p,  7  fig,  1 1  ref ;  Offi- 
azette  of  the  United  States  Patent  Office 
1,  no  3,  p  1 154,  October  19,  1976. 

iptors:  'Patents,  'Waste  water  treatment 
itnal  wastes,  "Water  pollution  control' 
ration  techniques,  Suspended  solids  Pollu- 
Gases,  Pressure,  Equipment,  Specific  gravi- 

hod  and  apparatus  for  clarifying  aqueous 
containing  suspended  contaminants  which 
readdy  respond  to  gravitational  separation 
and    increases    the    specific    gravity    dif- 
al  between   the    aqueous    liquid    and    the 
ded  contaminants.  The  method  comprises 
g  a  flowing  stream  of  aqueous  liquid  and 
inants  in  a  gas-liquid  mixing  zone  under 
■e  at  a  desired  flow  velocity.  A  stream  of 
Iso  passed  into  the  mixing  zone  to  intimate- 
sse  and  dissolved  into  the  liquid  phase  to 
multiphase  gas-contaminant-liquid  stream 
w  velocity  is  then  increased  along  with  a 
ually  simultaneous  decrease  in  pressure  to 
isperse  the  gase.  The  flow  velocity  is  then 
ed  with  a  simultaneous  increase  in  pres- 
he  abrupt  alternate  fluctuation  of  stream 
slocity  and  pressure   results  in  a  highly 
neous  multiphase  mixture.  The  mixture  is 
•ssed   mto   a   zone   having   an   increased 
flow  area  which  is  maintained  at  a  reduced 
:  to  cause  the  dissolved  gas  to  break  out  of 
and  form  finely  dispersed  gravity-density 
!   microscopic    bubble    which    attach    to 
""  and  to  the  suspended  contaminants  to 
the  specific  gravity  differential  between 
aminants  and  liquid.  The  contaminants  are 
sed  to  separate  and  float  to  the  surface  of 
>  As  the  flow  velocity  is  reduced  it  allows 
lation  and  separation  of  a  contaminant 
ahng  on  the  surface  of  the  liquid  which 
be  separated.  (Sinha-OEIS) 
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wWhHareKarge,Users  of  P°wer  a"d  water  and 
the  Proces's  'Pth,^86  qUantitie,S  °f  ^uid  wasS 
vironmen  al  and  mVentlon  wuJ  res"'t  in  both  en! 
vironmental     and     economic     advantages      The 

Tom^  "  Prferably  conti™°»s  and  mfy  use  au! 
tomatic  circulating  means.  It  may  be  staged  in  one 
or  more  stages  and  pressurized  for  more  efficient 
KntTTnel  ^T  •  K^  rCSidUal  P"^  - fdcon! 
OEIS)  bC  USCd  for  fertil^r.  (Sinha  - 

W77-05665 

PURIFICATION  OF  WASTE  WATERS  from 
THE  MANUFACTURE  OF  RAG  PULP  CON 
TAINING  PAPER  (OCHISTKA  STOCHNYKH 
VOD  OT  PROIZVODSTVA  BUMAGI  S  ISPOI  > 
Ukr^NJEMvTRYKAPICHN01  POLUMASSY)  °L 

igrKtv(uasuscRhrIssledovate,skii  instau" Bu- 

V.  A.  Kovba,  V.  P.  Svitel'skii,  R.  P.  Ptitsa,  L  G 
Ponomareva,  and  T.  D.  Sokirko. 
Bumazhnaya  Promyshlennost,  No.   U     n  23-24 
November,  1976.  2  fig. 

mentriChf:*?IP  WaStCS'   *WaSte  water  treat- 
w«t«  w     .        Precipitation,  Wastes,  Industrial 
wastes,  waste  treatment,  Water  pollution  sources 
Fulp  and  paper  industry,  Effluents,  Water  pollu- 

tZsC*°WaT'    WaJer  PoUution   treatment,   Pollu- 
tants,  'Water  purification,  Lime 

Sfr  *Pl!P  Wa.ShJn8'  Rag  PU'PS-  Aluminum 
sulfate,  Iron  sulfate,  Polyacrylonitrile. 

Because  of  the  relatively  small  amount  of  rag  pulp 
produced,  recovery  of  chemicals  is  uneconomfcal 
and  the  spent  liquors  are  usually  discharged  How- 

X',h    IUCntS  fTOm  PU'P  Washin*  c°ntain  a  con- 
siderable amount  of  pollutants,  depending  on  the 
pulping  method,  type  of  rags  used,  and  other  fac- 
tors. The  degree  of  pollution  of  these  effluents  va- 
nes from  day  to  day,  requiring  continuous  adjust- 
™V  °.  ,?nemicals  for  their  Purification.  A  study 
conducted   at   several   mills   producing   cigarette 
paper  has  shown  that  the  main  factor  governing 
the  amount  and  variations  of  pollutants  in  the  ef 
fluents  ,s  the  method  of  pulp  washing.  Compared 
to  washing  m  digesters,  washing  in  a  hollander 
gives  a  more  uniform  effluent.  This  method  is 
recommended.    Other   recommendations   are   (1) 
maximum  utilization  of  excess  paper  ma  chine 
white  water  and  bleaching  waters  for  pulp  wasti- 
ng, (2)  pooling  of  effluents  from  various  batches 
to .equalize  their  composition,  and  (3)  purification 
with   the   use   of  chemicals   (such   as  aluminum 
sulfate     polyacrylonitrile,    ferrous    sulfate,    and 
lime).  (Stapinski-IPC) 
W77-05683 


W^Xyf!J  de,"iand.  Hydrogen  ion  concentration 
Suspended  sohds,  Nutrients,  Treatment  facilities 

In    the    Unox    waste    water    treatment    system 
developed  by  Union  Carbide  Corp.,  waste  water 
recycle  sludge,  and  purified  oxygen  are  fed  to  the 
first  stage,  and  both  gaseous  and  liquid  phases 
flow  concurrently  through  the  reaction  system  and 
exit  the  last  stage,  at  which  point  the  activated 
sludge  is  separated  from  the  final  effluent  through 
conventional  clarification.  The  reactor  is  generally 
a  rectangular  tank  divided  into  reaction  stages  by 
internal  walls  having  individual  passages  for  liquid 
and   vapor   flows.   Oxygen   can   be   supplied   by 
pipehne  (limited  to  treatment  plants  in  the  proximi- 
ty of  an  oxygen  generating  facility),  by  on-site 
generating  plants  (cryogenic  or  pressure-s wing-ad- 
sorption plants),  or  by  a  liquid  oxygen  storage  and 
vaporization  facility.  The  benefits  of  the  Unox 
process  are  listed  and  the  safeguards  built  into  the 
system  to  prevent  a  buildup  of  hydrocarbons  and 
oxygen  in  the  contained  space  above  the  mixed 
liquor  are  discussed.  The  operating  parameters  of 
tour  fu  1-scale  Unox  plants  at  Nissho  Kakayu  Co 
(petrochemical  facility  in  Oita,  Japan),  Gulf  Stages 
Paper  Corp.  (Tuscaloosa,  Alabama),  Union  Car- 
bide Corp.  s  production  facilities  at  Sisterville  W 
Virginia,    and    American    Cyanamid's     Lederle 
Laboratories  at  Pearl  River,  N.Y.,  are  described. 
At  Gulf  States  Paper  Corp.,  the  total  treatment 
process  consists  of  primary  clarification,  nutrient 
addition,  Unox  secondary  treatment,  tertiary  floc- 
culation,  and  clarification  for  color  removal  The 
system  treats  8.7  million  gal/day  of  effluent  having 
a  BOD  of  149  mg/liter  and  a  pH  of  6.6.  The  system 
removes  87%  of  the  BOD.  The  treated  effluent  has 
a  BOD  of  20  mg/liter  and  suspended  sohds  of  79 
mg/hter.  (Witt-IPC) 
W77-05686 


Sratos™  treatment  process 

nc,  Bedford,  N.Y.  (Assignee). 

*  No.  3  986,955,  7  p,  3  fig,  12  ref;  Offi- 

?0Ynn«UAiteduStates  Patent  0tfice, 
™3,p  1155,  October  1976. 

Ze  *watfmS'  Taste  water  treatment, 
use,  Water  quality  control,  Water  pollu- 

£,  ^"er  Purification,  Water  vapor, 
uon,  Electric  currents,  Recycling. 

?^Ste  £°m  a  Self  contained  unit,  such 
!,Ldj;*«  units  °r  a  ^ip  or  industrial 
•ated  m  order  to  utilize  the  liquid  portion 
e  and  re.use.  The  process  comprises 
™  i.  I  current.  Preferably  off  peak 
rough  the  liquid  waste  to  convert  the 

dv  nf°,rater  Vap°r'  there°y  sterilizing 
dy  of  the  waste,  followed  by  utilization 

d  re^?  S£1S'bIe  and  Iatent  "eat  for 
«•  re-use.   When   applied   to   systems 


THE  CONSUMPTION  OF  WATER  IN  THF 
PAPER  INDUSTRY  (II  CONSUMO  D'ACOUA 
NELL'INDUSTRIA  CARTARIA),  " 

For  primary  bibliographic  entry  see  Field  3E. 

VV77-05684 


BIOLOGICAL     POSSmiLITIES     FOR    WASTF 

a£%H  p^RIFICATION  (CONSIDERS 
ASUPRA  POSIBrLITATILOR  BIOLOGICE  DE 
PURIFICAREAAPELORREZIDUALE) 

w-JV^3 7  b,bu"°8raphic  entry  see  Field  5G. 

W77-05685 


PROCESSREATMENT  ADVANCES:  THE  UNOX 

Union  Carbide  Corp.,  South  Charleston,  W.  Va 
R.  W.  Gross,  Jr. 

Chemical  Engineering  Progress,  Vol  72,  No  10   p 
51-56,  October,  1976.  1  fig,  2  illus,  6  tab. 

Descriptors:  "Oxygenation,  *Waste  water  treat- 
ment, 'Industrial  wastes,  Pulp  wastes,  Wastes 
Waste  treatment,  Water  pollution  treatment, 
Water  pollution  sources,  Operation  and  main- 
tenance, Pulp  and  paper  industry.  Effluents 
Chemical  industry,  Oil  industry.  Color,  Biochemi- 


CLOSED-CYCLE  UTILIZATION  OF  FERMEN- 
TATION INDUSTRY  EFFLUENTS 
(ZAMKNUTYI  TSIKL  ISPOLZOVANIYA  OTK 
HODOV  GIDROLIZNOGO  PROIZVODSTVA) 

Kirovskii  Biokhimicheskii  Zavod  (USSR) 
M.  I.  Kukushkin. 

Gidrohznaya  i   Lesokhimicheskaya   Promyshlen- 
nost, No  7,  p  22-23,  1976.  1  fig. 

Descriptors:  *Waste  water  treatment,  'Water 
reuse,  'Water  conservation,  'Chemical  industry 
Water  pollution  control,  Wastes,  Industrial 
wastes,  Water  pollution  sources,  Biological  treat- 
ment, Activated  sludge,  Yeasts,  'Recycling  In- 
dustrial water,  Biochemical  oxygen  demand  Fer- 
meeendtaU°n,  Distillation,  Hydrolysis,  Byproducts, 

Identifiers:      'Fermentation     industry,      Closed 
systems,  Furfural. 

A  closed  system  for  the  utilization  of  fermentation 
industry  wastes  has  been  introduced  recently  at 
the   Kirov   Biochemical   Factory  in   the   USSR 
These  wastes  comprise  the  residual  liquor  from 
fermentation,    furfural    distillation    residue     and 
condensate  from  residual  liquor  evaporation    Of 
the  90  cu  m  of  residual  liquor  formed  daily  during 
thickening  of  the  yeast,  about  43  cu  m  is  reused  for 
dilution  of  the  nutrient  medium.  The  remainder 
goes  to  biological  oxidation  equipment-  the  ac- 
tivated sludge  is  separated  to  be  mixed  w'ith  yeast 
suspension  prior  to  separation  of  the  cells    while 
the  oxidized  residual  liquor  is  evaporated  and  used 
as  an  admixture  of  the  hydrolysis  liquor.  A  part  of 
the  condensate  is  used  also  in  the  preparation  of 
the  hydrolysis  liquor,  while  the  remainder  goes  to 
the  water  recycling  system.  The  advantages  of  the 
system  as  well  as  some  drawbacks  (scaling  of  heat 
exchangers,  etc.)  are  discussed.  The  excess  con- 
densate, which  has  a  5-day  BOD  of  150^00  mg  ox- 
ygen/liter, should  undergo  biological  purification 
before    being   directed    to    the    water   recycling 
system.  (Stapinski-IPC)  B 

W77-05689 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


LIME  TREATMENT  OF  SULFITE  PULP  MILL 
BLEACHERY  EFFLUENT  (CISTENI  ODPAD- 
NICH  VOD  Z  BELENI  SULFITOVE  BUNICINY 
VAPNEM),  ....«, 

IRAPA,  Prague  (Czechoslovakia).  Vyvojovy  a  Ka- 

cionalizacni. 

D.Ruzickova. 

Papir  a  Celuloza,  Vol  31 ,  No  10,  p  220-224,  1976.  4 

fig,  19  ref,  5  tab. 

Descriptors:  'Bleaching  wastes,  'Waste  water 
treatment,  *Lime,  'Chemical  oxygen  demand, 
Pulp  wastes,  Wastes,  Industrial  wastes,  Water  pol- 
lution sources,  Water  pollution  treatment. 
Suspended  solids,  Europe,  Foreign  countries, 
Sludge,  Hydrogen  ion  concentration,  Calcium  car- 
bonate. Chemical  precipitation,  Sedimentation, 
Biological  treatment,  Pulp  and  paper  industry. 
Identifiers:  Calcium  oxide,  Czechoslovakia, 
Sulfite  pulp  mills. 

Effluent  discharge  regulations  in  Czechoslovakia 
specify  not  only  allowable  levels  of  suspended 
solids  and  BOD,  but  also  pose  a  limit  on  COD.  In 
the  case  of  a  bleached  sodium  sulfite  pulp  mill, 
laboratory  tests  showed  that  biological  treatment 
alone  could  not  reduce  the  COD  level  sufficiently. 
Therefore,  a  study  was  carried  out  to  find  a  suita- 
ble pretreatment  method  which  would  substan- 
tially reduce  the  COD  of  sulfite  pulp  bleachery  ef- 
fluents. Laboratory  tests  showed  that  COD  reduc- 
tions ranging  from  42.6  to  52.7%  could  be  achieved 
with  10  g  of  calcium  oxide/liter.  The  sludge  could 
be  thickened  to  15%,  using  50  g/cu  m  of  Praestol 
2935  filtration  aid.  After  liming,  the  effluent  has  a 
pH  of  12.5  and  had  to  be  saturated  with  flue  gas  to 
pH  10.5  to  precipitate  calcium  carbonate.  After 
sedimentation  of  the  precipitate,  the  effluent  was 
again  saturated  with  flue  gas  to  a  neutral  pH  suita- 
ble for  biological  treatment.  (Trubacek-IPC) 
W77-05693 

NEW  SLUDGE-DEWATERING  PRESS  MAKES 
ITS  DEBUT  AT  GLATFELTER  (PAPER  MILL). 

Pulp  and  Paper,  Vol.  50,  No.  14,  p  146,  December, 
1976.  1  fig,  1  illus. 

Descriptors:  'Pulp  wastes,  'Sludge  treatment, 
'Dewatering,  'Equipment,  Sludge,  Pulp  and  paper 
industry,  Wastes,  Waste  treatment,  Water  pollu- 
tion sources,  Water  pollution  treatment,  Industrial 
wastes,  Solid  wastes. 

Papermaking  effluent  sludge  at  P.H.  Glatfelter  Co. 
(Pennsylvania)  is  being  dewatered  on  a  Tait-An- 
dritz  sludge-dewatering  machine.  Cake  dryness 
from  the  unit  is  35-40%  solids.  Filtrate  analyses 
showed  better  than  95%  capture,  and  polymer 
requirements  were  lower  than  expected  at  about  1- 
2  lb/ton  of  solids.  These  results  are  being  attained 
without  full  use  of  the  unit's  pressing  section.  The 
pressing  section  is  being  operated  at  minimum 
pressure  because  of  a  concern  that  knots,  stones, 
or  other  large  hard  objects  will  puncture  the  plastic 
wires.  A  solution  to  this  problem  is  being  sought, 
to  arrive  at  the  anticipated  final  dryness  of  40-45% 
solids.  The  unit  is  currently  operated  at  a  50-60 
ton/day  rate.  (Witt-IPC) 
W77-05695 


BIOLOGICAL  OXIDATION  OF  CONCEN- 
TRATED HIGH-YIELD  BISULFITE  SPENT 
LIQUOR, 

Quebec  Univ.,  Trois-Rivieres. 

S.  N.  Lo,  J.  J.  Garceau,  I.  Wusungu,  and  G. 

Pineault. 

Pulp  and  Paper  Canada,  Vol.  78,  No.  1,  p  69-74 

(T19-T24),  January,  1977.  10  fig,  26  ref,  3  tab. 

Descriptors:  'Pulp  wastes,  'Waste  water  treat- 
ment, 'Sulfite  liquors,  'Activated  sludge,  Wastes, 
Industrial  wastes.  Waste  treatment.  Water  pollu- 
tion treatment,  Water  pollution  sources, 
•Biological  treatment,  Biochemical  oxygen  de- 
mand. Pulp  and  paper  industry.  Effluents, 
•Aeration. 


Identifiers:    Spent    sulfite    liquors.    Sulfite    pulp 
mills,  High  yield  pulping. 

A  completely  mixed  activated  sludge  process  was 
applied  to  the  treatment  of  high-yield  bisulfite 
waste  liquor  containing  6-15%  solids.  In  addition 
to  evaluating  the  feasibility  of  the  biological  treat- 
ment, other  objectives  were  to  analyze  the  in- 
fluence of  the  hydraulic  residence  time  and  the 
concentration  of  mixed  liquor  volatile  suspended 
solids  on  the  process  behavior,  and  to  evaluate  the 
design  and  kinetic  parameters  of  the  process.  The 
results  clearly  show  the  possibility  of  biologically 
treating  the  high-yield  spent  sulfite  liquor  at  high 
solids  concentrations,  with  55-85%  5-day  BOD 
removal  in  a  single  stage.  In  order  to  meet  Canadi- 
an antipollution  regulations,  further  studies  of  the 
process  or  the  utilization  of  a  two-stage  process 
will  be  required.  (Brown-IPC) 
W77-05696 

NEW      ELECTROFLOCCULATING      PROCESS 

FOR        TREATING        INDUSTRIAL        WASTE 

WATERS   (NUOVO   PROCEDIMENTO   PER   IL 

TRATTAMENTO  DELLE  ACQUE  RESIDUE  IN- 

DUSTRIALI  CON  ELETTROFLOCCU- 

LAZIONE), 

Societa  Degremont  (Italy). 

J.M.Rovel. 

Quaderni  Istituto  Ricerca  Acque,  Vol.  31,  p  251- 

261,  1975.  5  fig,  3  tab. 

Descriptors:  'Waste         water         treatment, 

'Flocculation,  'Industrial  wastes.  Wastes,  Waste 
treatment,  Water  pollution  treatment,  Water  pollu- 
tion sources,  Colloids,  Coagulation,  Oxidation, 
Reduction(Chemical),  Color,  Pulp  and  paper  in- 
dustry, Effluents,  Pulp  wastes,  Biodegradation, 
Capital  costs,  Operating  costs. 

The  'Electro  M'  process  for  coagulation  and  floc- 
culation of  colloidal  material  from  industrial  waste 
waters  is  described.  As  a  result  of  secondary  ox- 
idation-reduction reactions,  a  portion  of  the  solu- 
ble impurities  is  also  attacked,  resulting  in  secon- 
dary effects,  such  as  the  breaking  up  of  long 
molecules.  This  can  facilitate  biodegradation  and 
decoloring  of  the  effluents.  While  investment 
costs  for  the  system  are  high,  operating  costs  are 
low.  In  addition,  the  system  incorporates  the  ad- 
vantages of  high  flexibility,  simplified  automation, 
and  easily  handled  sludge.  Detailed  descriptions 
are  given  of  industrial  applications  of  the  process, 
including  use  in  a  paper  mill.  Treatment  of  effluent 
from  a  mill  producing  colored  papers  is  shown  to 
result  not  only  in  good  fiber  and  filler  recovery, 
but  also  in  almost  complete  decoloration. 
(Speckhard-IPC) 
W77-05697 


flotation,  and  closure  of  the  waste  water  i 
Problems  of  bark  and  sludge  handling  and  c 
are  indicated.  (Brown-IPC) 
W77 -05698 
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PURIFICATION  OF  WASTE  WATERS  FROM 
WET  BARKING  (RENING  AV  AVLOPPSVAT- 
TEN  FRAN  VATBARKNING), 

IVL-Konsult  A.  B.,  Stockholm  (Sweden). 
H.  Norrstrom,  L.  Widell,  and  G.  Akerlund. 
Svensk  Papperstidning,  Vol.  80,  No.  2,  p  45-49, 
February  10,  1976.  4  fig,  9  ref,  2  tab.  English  sum- 
mary. 

Descriptors:  'Bark,  'Waste  water  treatment, 
'Wood  wastes,  'Water  pollution  control,  Pulp  and 
paper  industry,  Effluents,  Wastes,  Industrial 
wastes,  Water  pollution  sources,  Separation 
techniques,  Sedimentation,  Pulp  wastes,  Sludge 
treatment,  Sludge  disposal,  Waste  disposal,  Solid 
wastes. 

Identifiers:  'Barking  effluents,  Closed  systems, 
Woodrooms(Pulp  mill). 

Effluents  of  hydraulic  barkers  can  contribute  con- 
siderably to  the  total  discharges  of  a  pulp  mill. 
Various  possibilities  of  decreasing  this  effluent 
volume  have  been  studied,  and  comparative 
results  are  presented  for  different  alternatives, 
viz.,  mechanical  and  physical  separation  of  bark 
and  other  solids,  notably  by  sedimentation  vs. 


NEW  IN-PLANT  TECHNOLOGY  TO  Rl 
POLLUTION  FROM  A  SODIUM  BASI 
PHITE  MILL, 

MoDoCell  A.  B.,  Ornskoldsvik  (Sweden). 
R.  Brannland,  R.  Gustafsson,  and  B.  Hultm 
Svensk  Papperstidning,  Vol.  79,  No.  1 8,  p .' 
December  20,  1976.  9  fig,  8  ref,  1  tab. 

Descriptors:  'Pulp  wastes,  Water  polluti 
trol,  'Bleaching  wastes,  Recirculated 
Biochemical  oxygen  demand,  Chlorides,  A 
tion,  Sulfite  liquors,  Pulp  and  paper  ii 
Neutralization,  Evaporation,  Water  % 
sources,  Industrial  wastes,  Wastes,  Water 
vation,  Effluents,  'Water  reuse,  Wast 
treatment. 

Identifiers:  'Sulfite  pulp  mills,  Pulp  v 
Chemical  recovery,  Closed  systems. 

The  Mo  och  Domsjo  sulfite  mill  at 
(Sweden)  produces  annually  230,000  mel 
of  bleached  pulp  and  uses  the  Stora  pro 
chemical  recovery  from  the  spent  sulfite 
Internal  methods  to  reduce  both  air  and  wj 
lution  have  been  developed  and  e' 
reduced  effluent  BOD  from  90  kg/ton  in 
kg/ton  in  1976.  These  steps  include 
chloride  removal  from  the  closed  cookid 
cal  cycle,  flue  gas  scrubbing,  neutralizatid 
spent  sulfite  liquor  prior  to  evaporation! 
bleach  sequence  with  recovery  of  the  alkl 
traction  effluent,  and  integration  of  I 
bleaching  stage  and  screening  into  the  unl 
pulp  washing  and  recovery  systems.  Th* 
sures  are  described  in  some  detail  and  denl 
that  a  modern  sodium-base  sulfite  mill  car) 
environmental  standards  at  least  equiv 
those  of  a  modem  kraft  mill.  (Brown-IPC) 
W77-05699 


THE  PAPER  INDUSTRY'S 

VIROECONOMICS, 

L.  R.  Ember. 

Environmental  Science  and  Technology, 

No.  10,  p  978-979,  October,  1976.  1  fig,  1  0 

Descriptors:  'Water  pollution  control,  */ 
tion,  'Pulp  and  paper  industry,  'Costs 
costs.  Operating  costs,  Economics,  Wai 
treatment.  Water  pollution  treatment,  Ad 
tive  costs.  Fixed  costs,  Energy,  PoUuti< 
merit,  Fuels. 
Identifiers:  Kraft  mills.  Sulfite  pulp  mills. 

The  costs  to  the  paper  industry  to  curb  pr 
lated  air  and  water  pollution  are  disc 
recent  survey  by  the  National  Council  to 
Stream  Improvement  found  that  envir 
protection  expenditures  represented  m 
30%  of  the  total  capital  expendn 
$1,700,000,000  by  U.S.  pulp,  paper,  ar 
board  manufacturers.  In  1975,  total  capit 
ditures  for  environmental  protection  ami 
$645,000,000,  up  about  19%  from  1974 
tures  of  $523,000,000.  Estimated  costs  t 
environmental  protection  facilities  for  19 
$248,000,000  (this  includes  energy,  la 
maintenance  costs,  and  payment  to  pul 
cies  for  treatment  in  muncipal  systems, ' 
plicable).  Fixed  costs,  administrative  c 
research  expenditures  amounted  to  $45 
These  annual  charges  translate  to  $10.5 
vironmental  protection  per  ton  of  paper 
in  1975,  up  almost  17%  from  1974.  The 
of  abatement  equipment  in  1975  alone  re^ 
additional  (over  1974)  consumption  of  3: 
Btu's;  this  additional  energy  represente 
the  industry's  fossil  fuel  and  purchase 
consumption  in  1975.  Costs  for  environm 
tection  systems  at  an  old  mill  (Crown  / 
Corp.'s  Camas,  Washington,  kraft-sulfit' 
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new  mill  (Mead  Corp.'s  Escanaba,  Michigan, 
mill)  are  discussed  and  compared.  (Witt-IPC)' 


[RONMENTAL  PROTECTION  COSTS  IN 
SWEDISH  PULP  AND  PAPER  INDUSTRY 
JOVARDSKOSTNADER  I  SVENSK 

SA-OCH  PAPPERSINDUSTRI), 

ik  Papperstidning,  Vol.  80,  No.  2    p  35-37 
lary  10,  1977.  5  tab. 

iptors:  'Pulp  and  paper  industry,  'Water 
ion  control,  *Air  pollution,  *Economics, 
?n  countries,  Europe,  Waste  water  treat- 
Capital  costs,  Operating  costs,  Costs,  Pollu- 
natement.  'Treatment  facilities 
fiers:  'Sweden,  Scandinavia. 

sstionnaire  rearding  capital  investments  in 
ion-control    and    environmental    protection 
les  was  answered  by  89%  of  all  Swedish 
iperand  wood  fiberboard  mills,  correspond- 
M%  of  Swedish  production  capacity.  During 
975,  such  investments  totaled  1070  million 
sh  crowns,  of  which  286  million  represented 
1  support.  By  categories,  internal  water  pu- 
on   required   620   million,    external   water 
ent  260  million,  air  purification  130  million, 
isearch   and  control  apparatus  60  million 
i.  Environmental   expenditures   accounted 
%  of  the  pulp  and  paper  industry's  total 
investments  (7600  million  crowns).  Operat- 
its  of  environmental  installations  were  80 
crowns  in  1975  alone.  Ecology  investments 
6-1980  were  reportedly  planned  by  88%  of 
dents    corresponding    to    about    90%    of 
1  capacity,  totaling  1760  million  crowns  (not 
ig  inflation),  of  which  about  50%  will  go  for 
25%  for  external  water  quality  control 
r  air  quality  control,  and  the  rest  for  un- 
:d  measures.  These  environmental  protec- 
irestments  will  probably  consume  15%  of 
Jstry's  total  capital  projects  for  1976-1980 
nen-IPC) 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 


fAL     OF     COLOR     AND     ORGANIC 
ENTSR°M  KRAFT   PROCESS  BLEACH 

NicoUe,  J.  A.  Histed,  and  K.  V  Nayak 

nPatentNo.992706.JuIy  13,  1976  23  p  3 
»,  9  claims. 

»rs:  'Bleaching  wastes,  'Waste  water 
it,  'Color,  'Organic  compounds, 
■  wastes,  Industrial  wastes,  Water  pollu- 
tes, Water  pollution  treatment,  Pulp  and 
ndustry,  Hydrogen  ion  concentration 
J  precipitation,  Lime,  Pulp  wastes,  Ef- 
Organic  matter. 

d  for  removing  color  from  pulp  bleaching 

(particularly   from   effluents   from   the 

I  of  kraft  pulp)  comprises  (1)  separately 

aung    caustic    extraction    effluent    and 

ion  effluent,  (2)  combining  the  concen- 

Ifluent  to  form  a  mixture  having  a  pH 

so   as   to   obtain   a   precipitate    which 

'eas;  Part  of  the  color  of  the  combined 

and  (3)  separating  the  remaining  effluent 

Precipitate.  The  separated  effluent  may 

erial  a th  *rfJ?  Palpitate  additional 
enal.  (Lynch-IPC) 


Descriptors:  'Pulp  wastes,  'Waste  water  treat- 
men  ,  'Patents,  'Biochemical  oxygen  demand 
Wastes,  Industrial  wastes,  Waste  treatment  Or' 

Identifiers:  Aluminum  oxide. 

A  method  of  reducing  the  BOD  of  pulp  and  paper 
SSfnf  rCn  ■'  COntainin8  ^nic  contaminanfs  Jn- 
HvateH8i18mn'  comP.nses  contacting  granular  ac- 
tivated gamma-alumina  with  the  effluents  at  pH 
z-l-i.p  until  the  contaminants  are  adsorbed  on  the 
alumina,  and  then  separating  the  effluents  flom 
the  alumina.  The  pH  can  be  adjusted  to  th™ 
(Tynch  IPQ  by  addiH8  mineral  acid  such  as  HC1 . 
W77-05703 
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treated  with  120-150  ppm  of  alum  at  pH  6.0-6  5  and 
an  anionic  polymer  (not  identified).  Flocculation 
was  improved  by  the  addition  of  10-15  ppm  of  a° 
\Zf  ,  S1^3  (PrePared  separately  from  sodium  sil- 
icate;, the  treatment  removed  94-95%  of 
suspended  solids  and  50-60%  of  the  BOD  to 
produce  discharges  from  the  mill  within  the  1977 
hermit  Standards  of  purity.  Up  to  9  million  gal/day 
a»?/HeCy  ^uhrOUgh  the  miU  and  "P  to  4  million 
ntn,ay„ J'"  bC  tfeat?d  in  a  ^condary  treatment 
plant  under  construction.  (Dickey-IPC) 
W77-05705 


PURIFICATION    OF    WASTE    WATER    FROM 
SULFATE  PULP  BLEACHING  PLANTS 

B.'aSdetn  Sk°8haU  ^^  (AsSignee)' 

KdPsTfigp,a,tecS: 3'990'969-  November9> 

Descriptors:  'Bleaching  wastes,  'Waste  water 
treatment,  'Color,  'Patents,  'Pulp  wastes  Chemi- 
cal precipitation,  Pulp  and  paper  industry,  Ef- 
fluents, Water  pollution  sources,  Wastes,  Industri- 
al wastes,  Lignins,  Hydrogen  ion  concentration 
£?w  exc£an8e'  Ion  exchange,  Separation 
techniques,  Waste  treatment,  Chlorine,  Water  pol- 
lution control,  Water  pollution  treatment 
Identifiers:  Black  liquors,  Kraft  mills. 

A  process  is  provided  for  decoloring  an  aqueous 
effluent  from  the  bleaching  of  kraft  pulp  with 
chlorine  or  chlorine-containing  compounds,  the  ef- 
fluent containing  dark-colored  lignin  degradation 
products,  and  the  bleaching  system  including  at 
least  one  alkali-extraction  stage.  The  process  con- 
sists of  (1)  mixing  the  aqueous  effluent  from  an  al- 
kaline extraction  stage  with  sufficient  acid  (e  e 
sulfuric  acid,  HC 1 ,  etc)  to  reduce  the  pH  of  the  ef- 
fluent to  no  more  than  2,  thus  forming  a  precipitate 
of  dark-colored  lignin  degradation  products  and 
other  organic  material,  (2)  separating  the  acidic 
aqueous  effluent  from  the  precipitate,  (3)  dissolv- 
ing the  separated  precipitate  by  contact  with  an  al- 
kaline solution  composed  at  least  partially  of  black 
liquor  from  the  pulping  process,  and  (4)  passing 
the  acidic  aqueous  effluent  separated  from  the 
precipitate  through  a  bed  of  particulate  phenolic 
amon-exchange  resin  having  pendant  secondary  or 
tertiary  ammo  groups.  The  resin  is  activated  by  the 
acidic  effluent  and  acts  to  bind  the  residual  dar- 
colored    lignin    degradation   products    to    permit 
separating  a  decolored  effluent  from  the  resin  bed 
(Lynch-IPC) 
W77-05704 


wiSS&g™*™ FROM  SECON- 

Van  Luven  Consultants  Ltd.,  Montreal  (Quebec) 

R.vanSoest. 

TAPPI  Secondary  Fibers  Conference  Papers,  Los 

Angeles,    September    20-23,     1976,    (Preprinted 

Proceedings,  TAPPI,  Atlanta,  Ga.),  p  9-21.  4  fig,  6 

Descriptors:  'Pulp  wastes,  'Waste  water  treat- 
ment Pulp  and  paper  industry,  'Effluents, 
Wastes,  'Industrial  wastes,  Waste  treatment, 
Water  pollution  sources,  Hydrogen  ion  concentra- 
tion, Water  temperature,  Costs,  'Chemical  ox- 
ygen demand,  'Biochemical  oxygen  demand,  Car- 
bohydrates, Suspended  solids,  Sludge,  'Sludge 
disposal,  Sewage  lagoons,  Landfills,  Incineration 
North  America. 
Identifiers:  Waste  paper. 

Ninety-one  paper  mills  in  the  U.S.A.  and  Canada 
produced    13,220    tons/day    of    secondary    fiber 
(1975)  or  6%  of  the  total  fiber  (all  types)  produced. 
The  effluents  from  the  production  of  secondary 
fiber  contain  small  fibers,  sand,  grit,  filler  clays 
pitch,    colloidal    solids,    and    dissolved    soilds' 
generally   at   high   pH   and    temperature.    Many 
operations  utilize  municipal  treatment  facilities 
with  industry  paying  its  full  share  of  treatment 
costs.  The  composition  and  properties  of  several 
typical  effluents  are  tabulated.  Primary  and  secon- 
dary treatments  were  found  to  yield  COD/BOD 
ratios  of  1.5-1.8,  meaning  that  80-90%  of  the  or- 
gamcs  in  pulp  and  paper  mill  effluents  are  equally 
easy  to  biodegrade,  due  mainly  to  carbohydrate 
components.    Eventually    suspended    solids    are 
recovered  as  sludge  which  may  be  disposed  of  by 
lagoon  and  landfill  or  by  incineration.  Ultimately 
the  treatment  of  mill  wastes  requires   compact 
processes,  built  on  the  mill  site  and  operated  by 
Production  personnel  to  assure  acceptable  costs 
(Dickey-IPC) 
W77-05706 


WATER  REUSE  IN  100%  SECONDARY  FIBRE 

Brown  Co.,  Eau  Claire,  Wis 

T.  A.  Badar. 

TAPPI  Secondary  Fibers  Conference  Papers  Los 

Angeles,     September    20-23,     1976,     (Preprinted 

Proceedings,  TAPPI,  Atlanta,  Ga.),  p  31-35  2  fig 


THE      WASTE 


»     OF     PURIFYING 
JF  PAPER  MILLS, 

8  Anlagen-  und  Produktionsgesellschaft 
ssignee)SeIdOrf"0berkaSSel   (West   Ger" 
1 T.  Ploetz,  U.  Haupt,  and  E.  Solich 
«« ;  Patent  No.  3,998,731.  December  21, 
'tig,  8  claims. 


Descriptors:  Pulp  and  paper  industry,  'Water 
reuse,  'Waste  water  treatment,  'Pulp  wastes 
Flocculation,  Silica,  Wastes,  Industrial  wastes' 
Polymers,  Suspended  solids,  Biochemical  oxygen 
demand,  Wisconsin,  Reclaimed  water,  Water  con- 
servation, Effluents,  Water  quality  control  Water 
pollution  control,  Water  pollution  treatment 
Water  conservation. 

Identifiers:  'Waste  paper,  Aluminum  sulfate   Tis- 
sue paper,  Deinking. 

The  Absorbent  Products  Division  of  Brown  Co. 
(Eau  Claire,  Wis.)  produces  sanitary  tissue  from 

!n'!Snd^n,ked.YJaste  PaPer  Pulp-  In  a  primary  stage 
10,000,000  gal/day  of  deinking  waste  water  are 


PROCEEDINGS  OF  SEMINARS  ON  WATER 
POLLUTION  ABATEMENT  TECHNOLOGY  IN 
THE  PULP  AND  PAPER  INDUSTRY 

Environmental      Protection      Service,       Ottawa 

(Ontario). 

Water  Pollution  Control  Directorate,   Economic 

and  Technical  Review  Report  EPS  3-WP-76-4  220 

p.  March,  1976. 

?T^hPt°rS:  »?,U,P  and  PaPer  industry, 
Technology,  'Water  pollution  control  'Pulp 
wastes,  Legislation,  Suspended  solids,  Biological 
treatment,  'Waste  water  treatment,  Waste  treat- 
ment, Fish,  Toxicity,  Water  pollution  effects  Ef- 
fluents, Sludge,  Dewatering,  Sludge  treatment, 
Water  pollution  sources,  Wastes,  Water  pollution 
treatment,  'Pollution  abatement. 

This  volume  contains  7  contributions  by  different 
experts  on  regulations  and  waste  characterization 
suspended  solids  removal;  biological  waste  treat- 
ment; fish  toxicity  of  mill  effluents;  physical- 
e,TaIJ,ellluent  treatment;  sludge  dewatering 
and  handling  practices;  and  specialized  internal 
practices  for  water  pollution  abatement  in  pulp 
and  paper  mills.  These  seminars  have  been  held  at 
Ottawa,  Ontario  (May  1-2),  Moncton,  New  Brun- 
swick   (May    5-6),    and    Prince    George,    British 

W^-^^o'wn^cr-  (SCe  W77-°5709  *" 


69 


Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


W77-05708 

REGULATIONS       AND      WASTE      CHARAC- 
TERIZATION, 

Environmental      Protection      Service,      Ottawa 

(Ontario). 

For  primary  bibliographic  entry  see  Field  50. 

W77-05709 


SUSPENDED  SOLIDS  REMOVAL, 

C.  H.  Rimmer. 

In:  Proceedings  of  Seminars  on  Water  Pollution 
Abatement  Technology  in  the  Pulp  and  Paper  In- 
dustry, May  1975,  Ottawa,  Moncton,  and  Prince 
George,  Canada,  Environmental  Protection  Ser- 
vice, Water  Pollution  Control  Directorate, 
Economic  and  Technical  Review  Report  EPS  3- 
WP-76-4,  p  15-34,  March,  1976.  12  fig. 

Descriptors:  'Pulp  wastes,  'Suspended  solids, 
'Waste  water  treatment,  'Treatment  facilities, 
Pulp  and  paper  industry.  Wastes,  Industrial 
wastes,  Water  pollution  sources,  Bark,  Screens, 
Flotation,  Settling  basins,  Gravity,  Waste  treat- 
ment, Effluents. 

Identifiers:  Kraft  mills,  Groundwood  mills, 
Newsprint  mills,  Spills,  Savealls,  Clarifiers. 

Theoretical  and  practical  aspects  of  in-plant  and 
external  processes  and  facilities  for  controlling 
suspended  solids  discharged  from  pulp  and  paper 
mills  are  reviewed,  including  wood  preparation 
(barking),  kraft  screen  room,  groundwood 
newsprint,  and  kraft  recausticizing  systems;  spills 
and  washup;  screens  and  flotation  savealls;  set- 
tling ponds,  gravity  clarifiers,  and  flotation 
clarifiers.  (See  also  W77-05708)  (Brown-IPC) 
W77-05710 


BIOLOGICAL  WASTE  TREATMENT, 

Department      of      the      Environment,      Ottawa 
(Ontario).  Wastewater  Technology  Centre. 
B.E.  Jank. 

In:  Proceedings  of  Seminars  on  Water  Pollution 
Abatement  Technology  in  the  Pulp  and  Paper  In- 
dustry, May  1975,  Ottawa,  Moncton,  and  Prince 
George,  Canada,  Environmental  Protection  Ser- 
vice, Water  Pollution  Control  Directorate, 
Economic  and  Technical  Review  Report  EPS  3- 
WP-76-4,  p  35-80,  March,  1976.  14  fig,  31  ref,  4 
tab. 

Descriptors:  *Pulp  wastes,  'Biological  treatment, 
•Waste  water  treatment,  Operation  and  main- 
tenance, Temperature,  Hydrogen  ion  concentra- 
tion, Toxicity,  Nutrients,  Oxygen  requirements, 
•Activated  sludge,  Aerated  lagoons,  Oxidation 
lagoons,  Trickling  filters,  Pulp  and  paper  industry, 
Effluents,  Water  pollution  sources,  Wastes,  In- 
dustrial wastes,  Waste  treatment.  Design. 
Identifiers:  Clarifiers. 

This  presentation  provides  fundamental  informa- 
tion on  the  operation  of  biological  effluent  treat- 
ment systems,  including  design  principles,  general 
parameters  (temperature,  pH,  toxicity,  nutrient 
requirements,  oxygen  requirements),  specific 
processes  (activated  sludge  and  modified  activated 
sludge  treatments,  aeration  tanks  and  clarifiers, 
aerated  stabilization  basins,  waste  stabilization 
ponds,  trickling  filters,  and  rotating  biological  con- 
tactors), and  specific  applications  of  biological 
treatment  facilities  to  pulp  and  paper  mill  ef- 
fluents. (See  also  W77-05708)  (Brown-IPC) 
W77-05711 


FISH  TOXICITY  WITH  SPECIFIC  REFERENCE 
TO  THE  PULP  AND  PAPER  INDUSTRY, 

For  primary  bibliographic  entry  see  Field  5C. 

W77-05712 


PHYSICAL-CHEMICAL  TREATMENT  (OF  IN- 
DUSTRIAL WASTE  WATERS), 

Pulp  and  Paper  Research  Inst,  of  Canada,  Pointc 
Claire  (Quebec). 
A.  Wong. 

In:  Proceedings  of  Seminars  on  Water  Pollution 
Abatement  Technology  in  the  Pulp  and  Paper  In- 
dustry, May  1975,  Ottawa,  Moncton,  and  Prince 
George,  Canada,  Environmental  Protection  Ser- 
vice, Water  Pollution  Control  Directorate, 
Economic  and  Technical  Review  Report  EPS  3- 
WP-76-4,  p  125-169,  March,  1976.  20  fig,  131  ref,  5 
tab. 

Descriptors:  *Waste  water  treatment,  •Industrial 
wastes,  Operation  and  maintenance.  Adsorption, 
Ion  exchange,  Foam  fractionation.  Coagulation, 
Flocculation,  Membrane  processes.  Dialysis, 
Electrodialysis,  Reverse  osmosis,  Oxidation, 
Separation  techniques,  Carbon,  Foam  separation, 
Color,  Water  pollution  treatment,  Water  quality 
control,  Waste  treatment,  Water  pollution  control. 
Identifiers:  Ultrafiltration. 

This  discussion  compares  the  capabilities  of 
biological  with  physical-chemical  effluent  treat- 
ment processes  and  outlines  the  basic  available 
techniques  (general  principles,  operating  parame- 
ters, and  practical  applications).  Techniques 
described  include  adsorption,  ion-exchange,  ad- 
sorptive  bubble  separation  (foam  fractionation), 
coagulation,  flocculation,  membrane  separation 
(dialysis,  electrodialysis,  reverse  osmosis,  ultrafil- 
tration), and  chemical  oxidation.  Three  practical 
detoxification  processes  reviewed  are  the  Pulp  and 
Paper  Research  Institute  of  Canada  carbon  treat- 
ment, granular  carbon  adsorption,  and  foam 
separation.  Numerous  studies  on  decolorization 
technologies  are  also  summarized.  (See  also  W77- 
05708)  (Brown-IPC) 
W77-05713 

SLUDGE      DEWATERING      AND      HANDLING 
PRACTICES  IN  THE  U.S.  PAPER  INDUSTRY, 

National  Council  of  the  Paper  Industry  for  Air  and 

Stream  Improvement,  Inc.,  New  York. 

For  primary  bibliographic  entry  see  Field  5E. 

W77-05714 


SPECIALIZED  INTERNAL  PRACTICES  (FOR 
POLLUTION  ABATEMENT), 

D.  A.  Kelly. 

In:  Proceedings  of  Seminars  on  Water  Pollution 
Abatement  Technology  in  the  Pulp  and  Paper  In- 
dustry, May  1975,  Ottawa,  Moncton,  and  Prince 
George,  Canada,  Environmental  Protection  Ser- 
vice, Water  Pollution  Control  Directorate, 
Economic  and  Technical  Review  Report  EPS  3- 
WP-76-4,  p  195-220,  March,  1976.  6  fig. 

Descriptors:  'Pulp  and  paper  industry,  *Water 
pollution  control,  Wastes,  Effluents,  Water  reuse, 
•Waste  water  abatement.  Water  quality  control, 
Recycling,  Bleaching  wastes,  'Pollution  abate- 
ment. 

The  two  extreme  philosophies  of  pulp  and  paper 
mill  designs  reprsent  (1)  total  integration  or  (2) 
total  separation  of  effluent-control  and  production 
processes.  The  effluent-free  mill  discharging  only 
gaseous  and  solid  wastes  exemplifies  the  former, 
while  the  latter  attempts  to  optimie  production 
economics  as  such,  relying  on  comprehensive  ex- 
ternal treatment  for  environmental  protection. 
Neither  extreme  is  commercially  represented;  all 
existing  mills  employ  numerous  special  designs 
and  operating  features  to  meet  ecology  standards 
while  maximizing  profit  potentials.  In-plant 
process  (pulping,  bleaching,  papermaking)  modifi- 
cations for  effluent  quality  control  involve  specific 
solutions  to  fit  given  local  conditions.  Some 
general  practices  of  effluent  recycling  and  reuse  in 
various  plant  departments  and  different  mills  are 
outlined,  including  woodroom,  kraft  continuous 
and  batch  digesters,  brown  stock  washing-screen- 
ing-cleaning, kraft  chemical  recovery,  sulfite  mill, 


mechanical  pulp  mill,  and  bleach  plant   (S^ 

W77-05708J  < Brown-IPC) 

W77-05715 

BIOLOGICAL  DEGRADATION  Oi  D1KKI 
TO-OXIDIZE  EFFLUENT  COMPOl 
(BIOLOGU  HLSKAYA  DESTRUKTSIYA 

NOOKISI.YAENYKH  KOMPONF 

STOCHNYKH  VOD), 

M  A.  I.omova,  and  R.  M.  Ryabkova. 
Bumazhnaya  Promyshlennost,  No.   11,  p 
November,  1976.  3  fig,  1  tab. 

Descriptors:  'Pulp  wastes,  'I 

♦Biodegradation,  'Waste  water  treatment, 
cal  oxygen  demand,  Biochemical  oxygen  di 
Bacteria,  Microorganisms,  Wastes,  Wast, 
ment,  Industrial  wastes,  Water  pollution  s 
Pulp  and  paper  mills,  Effluents,  Kinetics. 
Identifiers:  Kraft  mills. 

A  study  was  made  of  the  degradation  of  1 
kraft  mill  effluents  that  had  been  subje 
biological  purification  in  aeration  tanks. 
are  presented  showing  the  kinetics  of  COD 
day  BOD  reduction  and  of  bacterial  growtl 
the  72-hr  experiments.  Following  an  initia. 
of  12-20  hr,  during  which  the  residual  eal 
idized  substances  were  degraded,  active  d 
tion  of  lignin  began,  accompanied  by  sub 
reductions  of  COD  and  BOD.  The  growth  c 
the  microorganisms  showed  an  initial  deci 
total  numbers,  followed  by  rapid  growth 
teria  able  to  utilize  lignin  as  a  sole  source] 
bon.  The  additionally  purified  effluents  i 
only  5-10  fold  dilution  before  being  discha 
compared  to  a  30-40  fold  dilution  needed 
fluent  purified  by  the  conventional  pro 
aeration  tanks.  (Stapinski-IPC) 
W77 -05716 


INCREASING   THE   BIOLOGICAL   VAl 
ACTIVATED  SLUDGE  (POVY! 

BIOLOGICHESKOI  TSENNOSTI  AKTr 
ILA), 

G.  G.  Litvinov,  G.  I.  Samodanova,  and  M. 

Lomova. 

Bumazhnaya  Promyshlennost,  No.   10,  i 

October,  1976. 1  fig,  1  tab. 

Descriptors:  'Activated  sludge,  'Ferme 
•Sludge  treatment,  'Waste  treatment,  I 
Bacteria,  Ultrasonics,  Hydrolysis,  E 
Nitrogen,  Chemical  degradation,  Wastes 
pollution  sources,  Sludge,  Solid 
Byproducts,  Feeds. 

Identifiers:       Pepsin,       ChymopsinfTryp 
chymotrypsin). 

It  has  been  shown  earlier  that  activate! 
from  fermentation  plants  can  be  used  as  a 
supplement  for  animal  feed.  However, 
similability  of  the  bacterial  protein  has  not 
vestigated.  This  is  the  subject  of  the  pr« 
port.  The  activated  sludge  was  treated 
trasonic  waves,  and  its  hydrolysis  before  s 
treatment  by  pepsin  and  chymopsin  (a  m: 
trypsin  and  chymotrypsin)  was  investigati 
a  7-minute  treatment,  up  to  75%  of  the 
was  solubilized  by  the  digestive  enzym< 
pared  to  20%  for  untreated  sludge.  The  n 
effect  of  the  ultrasonic  treatment  was 
with  8  micrometer  waves.  (Stapinski-IPC) 
W77-05717 


SPILLWAYS  WITH  NOTCHED  OVE 
EDGE  (VODOSLIVY  S  ZUBCHATOI  PI 
NOI  KROMKOI), 

For  primary  bibliographic  entry  see  Field 
W77-05718 


ADDITION  OF  POWDERED  ACTIVAT1 
BON  TO  ACTIVATED  SLUDGE  REACT 

Connecticut     Univ.,     Storrs.     Inst,     ol 
Resources. 
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Klei,  and  D.  W.  Sundstrom. 
ible  from  the  National  Technical  Informa- 
ervice,  Springfield,  VA  22161  as  PB-264  887 
:odes:  A03  in  paper  copy,  A01  in  microfiche' 
letion  Report,  March  1977.  41  p,  2  tab  27 
ref.  OWRT  A-057-CONN(1),    14-31-0001- 

ptors:  'Activated  carbon,  *Activated 
,  Control,  'Laboratory  tests,  'Adsorption 
ic  loading,  Phenols,  Economic  efficiency' 
s  water  treatment. 

iers:  'Powdered  activated  carbon 
lie  addition,  'Activated  sludge  reactors' 
ion  vessel,  'Effluent  quality  improvement' 
organic  carbon,  Toxic  feeds,  Glucose  sub- 
,  Impulse  and  step  inputs. 

iious  addition  of  powdered  carbon  to  the 
n  vessel  of  an  activated  sludge  plant  has 
lown  to  improve  the  quality  of  the  effluent 

Periodic  addition  of  powdered  carbon, 
:r,  may  provide  a  more  practical  and 
ucal  method  to  reduce  normal  peaks  in 
loads  and  to  control  unexpected  changes  in 
enng  feed.  In  this  laboratory  study  ac- 
sludge  reactors  were  subjected  to  a  variety 

upsets  and  powdered  carbon  was  applied 
ntrol  mechanism.  With  glucose  as  the  sub- 
iddition  of  carbon  only  slightly  moderated 
iration  changes  during  the  transient  period 
reased  the  steady  state  total  organic  carbon 
rations  significantly.  Phenol  impulses  up 
mg/1  and  phenol  steps  up  to  250  mg/1  did 
e  adverse  long-term  effects  on  the  bacteria 
■>  a  phenol  step  of  1000  mg/1  killed  the  cul- 
r  impulse  inputs  of  phenol,  the  simultane- 
ltion  of  carbon  greatly  reduced  the  mag- 
>t  the  transient  changes  in  concentration 
:ep  inputs  of  phenol,  carbon  addition 
lowered  the  phenol  concentration  in  the 
and  permitted  continuous  operation  with 
:nol  concentrations  above  1000  me/1  (de 
nnecticut)  "  v 
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tATION    AND    EVALUATION    OF    IM- 

YZSTEMSNGLE    AN°    MULTIPLE    EN- 

a  Univ.,  Lincoln.  Dept.  of  Food  Science 
inology. 

ary  bibliographic  entry  see  Field  3E 
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ARISON  OF  INACTIVATION  OF  BAC- 
«AGE  AND  ENTEROVIRUS  DURING 
TED  SLUDGE  TREATMENT, 

«co  State  Univ.,  University  Park.  Dept. 

s. 

from  the  National  Technical  Informa- 
ce,  Springfield,  VA  22161  as  PB-264  902 
es:  A04  in  paper  copy,  A01  in  microfiche' 

Science  Thesis,  March  1976,  52  p  6  fie 
Tef,  1  append.  OWRT  A052-NMEX(2) 

rs:  'Viruses,  'Bacteriophage, 

i  sludge,  'Waste  water  treatment 
wastes,  Diseases,  Dialysis,  Water  pollu- 
:robiology,  Environmental  sanitation, 
lerobic  treatment. 

K      'Enterovirus,       'Poliovirus      T-l 
evirus  B-l,  Dialysis  membrane  cham- 
uvation. 

»n  of  indigenous  baceriophages  was  fol- 
ding an  extended-aeration  activated 
atmenet  of  domestic  sewage.  A  bac- 
was  isolated  from  the  sewage  and  used 
he  inactivation  of  phages  contained  in- 
'sis  membrane  chamber  immersed  in  an 
■ludge  aeration  reactor,  inactivation  of 
i-l  and  coxackievims  B-l  contained 
ersed  memberane  chambers  was  fol- 
ustical  comparisons  showed  no  detecta- 
nce   between   phage   inactiation   reate 


Constance  measured  in  the  aeration  reactors  and  in 

we^rEclH^K8,6"-  Nosi^«cant  differences 
were  detercted  between  inactivation  rate  con- 
stants for  poliovirus  T-l  and  Coxasckievirus  B-l 
and  no  significant  differences  were  detected 
between  inactiation  rate  constants  for  phage  and 
enteroviruses  inside  immersed  chambers  The 
results  suggest  that  immersed  dialysis  membrane 

nHSSSP  may  Pr°Vide  an  curate,  reliable 
method  for  measuring  virus  inactivation  during  ac- 
tivated sludge  treatment,  and  that  bacteriophages 
may  provide  a  convenient  indicator  system  for 

MS*s£E?Vati011  dUri"8  thiS  Pr°CeSS-  <Hain-N™ 

W77-05726 


THE  PERFORMANCE  OF  ACTIVATED 
SLUDGE  PLANTS  COMPARED  WITH  THE 
™Tf  VARIOUS  BACTERIAL  TOXICI 

mcnZoRoPHENol  STUDY    WI™    3'    5" 

Hoeschst  A.  G.,  Frankfurt  am  Main  (West  Ger- 
many). 

B.  Broecker,  and  R.  Zahn. 

Water  Research,  Vol.  11,  p.  165-172,  1977  1  tab 
10  fig,  12  ref. 

Descriptors:  'Activated  sludge,  'Sewage  treat- 
ment, 'Toxicity,  'Phenols,  Water  pollution  ef- 
fects, Water  treatment,  Laboratory  tests,  Aquatic 
microbiology,  Aquatic  bacteria,  'Sewage  bacteria 

kZSEEZ  Waste  water  treatment- PoUutant 

Identifiers:  *3,  5-Dichlorophenol,  *LC50  Shock 
loads. 

It  was  investigated  whether  and  to  what  extent  the 
results  obtained  by  various  methods  of  determin- 
ing bacterial  toxicity  in  waste  water  could  be  ap- 
plied to  conditions  prevailing  in  activated  sludge 
Prf™  °r  '"  rece,vin8  water-  3,  5-Dichlorophenol 
(DCP)  was  studied  as  an  example  of  a  persistent 
chemical   which   constitutes   a   pollution   risk   to 
water.  The  bacterial  toxicity  limits  determined  by 
five  different  methods  -  respiration  after  a  20-h 
consumption  period,  consumption  rate  after  2-h 
incubation,    dehydrogenase    activity    determined 
with  TTC,  gas  formation  in  a  fermentation  tube 
and  inhibition  of  the  cell  division  of  Pseudomonas 
-  all  agreed  with  the  toxicity  limit  of  5  mg  DCP  1-1 
found  in  degradation  tests  in  laboratory  activated 
sludge  equipment.  No  safety  margin  need  be  taken 
into  account  when  the  test  results  are  applied  to 
biological   purification    plants.    In   the   activated 
sludge  plants   the  degradation  of  the   industrial 
waste  water  was  markedly  impaired  only  when  the 
DCP  concentration  was  increased  to  25  mg  1-1 
This  varied  in  degree  according  to  the  sludge  load 
at  the  beginning  of  the  trial.  Shock  loads  of  DCP 
did  not  cause  the  expected  fall-off  in  degradation 
but  only  a  moderate  fluctuation  in  its  rate    The 
decline  in  degradation  following  continuous  and 
also  discontinuous  addition  of  DCP  was  largely  or 
completely  overcome  within  a  few  weeks  by  the 
bacteria  becoming  adapted  to  DCP.  (Katz) 
W77-05886  ; 


CARBON         FILTER  FOR         REMOVING 

TvH^R,tPEUTANTS  FROM  HATCHERY 

WATER, 

Bureau    of    Sport    Fisheries    and    Wildlife     La 

Crosse,  Wis.  Fish  Control  Lab. 

For  primary  bibliographic  entry  see  Field  5C 
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GOAL  PROGRAMMING  MODEL  FOR  WATER 
QUALITY  PLANNING, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  En- 
vironmental Engineering. 

A.  B.  Bishop,  R.  Narayanan,  W.  J.  Grenney,  and 
P.  E.  Pugner. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 

^'S'  VoL  103'  No-  EE2>  Proceedings  paper 
No.  12883,  p  293-306,  April  1977.  4  fig,  7  tat.,  9  ref. 

Descriptors:    'Waste    water    treatment,    'Water 
quality  control,  'Multiple  purpose,  'River  basins, 
Planning,  Management,  Optimization,  Streams 
Standards,  Regions,  Costs,  Mathematical  models 
Equations,  Systems  analysis. 

Identifiers:  'Goal  programming,  'Computer  pro- 
gramming, Cost  minimization,  Municipal  reeions 
Water  uses, 'Multiple  objectives. 

The  broad  goals  of  the  Federal  Water  Pollution 
Control  Act  Amendments  (PL  92-500)  and  the  re- 
gional nature  of  water  quality  plans  require  that 
multiple   objectives   be   considered    in   planning. 
Goal  programming  is  an  extension  of  linear  (or  in- 
teger  programming    where    the    objective    is    to 
minimize  the  deviations  from  a  set  of  goals   sub- 
ject to  systems  constraints.  A  goal  programming 
model  is  applied  to  an  example  river  basin  system 
where  the  planning  goals  are  the  quality  levels  of 
tour  constituents  required  or  three  desired  benefi- 
cial water  uses  in  five  stream  reaches,  and  the 
budget  availability  in  four  municipal  regions  for 
financing  wastewater  treatment.  The  model  solu- 
tion indicates  the  combination  of  treatment  levels 
and   costs   that   minimizes  deviations   from   user 
quality  and  budgetary  goals  for  all  stream  reaches 
Values  of  deviation  variables  in  the  solution  in- 
dicate the  water  quality  levels  achieved.  A  com- 
parison with  the  minimum  cost  solution  for  meet- 
ing   stream    standards    identifies    the    costs   and 
tradeoffs  of  achieving  higher  user  quality  goals. 
(Bell-Cornell) 
W77-05925 


COMMENT  ON  'AN  OPTIMIZATION  MODEL 
FOR  REGIONAL  WATER  QUALITY  MANAGE- 
MENT' BY  JOHN  R.  MCNAMARA, 

California  Univ.,  Los  Angeles.  Dept.  of  Engineer- 
ing Systems. 

For  primary  bibliographic  entry  see  Field  5G 
W77-05919 


ADVANCED  METHODOLOGD2S  FOR  DESIGN 
OF  STORM  SEWER  SYSTEMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept  of  Civil 
Engineering. 

B.  C.  Yen,  H.  G.  Wenzel,  Jr.,  L.  Mays,  and  W  H 
Tang. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-265  174 
Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche' 
Illinois  Water  Center,  Urbana,  Research  Report 
No.  112,  224  p.,  31  fig.,  23  tab.,  59  ref  7  append 
OWRTC-4123(No.9023)(8).  PP 

Descriptors:  Synthetic  hydrology,  Methodology 
Design  storm,  Costs,  Cost  analysis,  Drainage 
systems,  'Dynamic  programming,  Effluents, 
Flood  damage,  Flood  routing,  Hydraulic  design 
Hydraulics,  Mathematical  models,  Methodology 
Operations  research,  Optimization,  Risks  Safety 
factors,  'Sewers,  'Storm  drains,  Storm  runoff 
Systems  analysis,  Urban  drainage,  Urban  runoff' 
Risks. 

Identifiers:      'Design(Hydraulics),      Hydrograph 
routing,  Probability  analysis. 

Described  is  the  development  of  a  series  of  com- 
puter models  capable  of  determining  the  diameter 
slope  and  crown  elevations  of  each  sewer  in  a 
storm  drainage  system  in  which  the  layout  and 
manhole  locations  are  predetermined  The 
criterion  for  design  decisions  is  the  generation  of  a 
least-cost  system.  The  basis  for  all  of  the  models  is 
the  application  of  discrete  differential  dynamic 
programming  (DDDP)  as  the  optimization  tool 
1  wo  important  concepts  are  introduced  as  optimal 
model  components:  hydrograph  routing  and  risks 
and  uncertainties  in  designs.  Three  routing 
procedures  are  adopted,  each  with  its  own  ad- 
vantages. Expected  flood  damage  costs  are  evalu- 
ated through  the  analysis  of  numerous  risks  and 
uncertainties  associated  with  the  design  This  anal- 
ysis permits  the  estimation  of  the  probability  of 
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exceeding  the  capacity  and  the  corresponding  ex- 
pected assessed  damage  of  any  sewer  in  the 
system.  The  expected  damage  cost  is  added  to  the 
installation  cost  to  obtain  the  total  cost  which  is 
then  minimized  in  the  DDDP  procedure.  Two  ex- 
ample sewer  systems  are  used  as  a  basis  for  illus- 
trating different  aspects  of  the  various  least-cost 
design  models  and  developing  user  guidelines. 
W77-05927 

OPTIMAL  SIZE  OF  REGIONAL  WASTE- 
WATER TREATMENT  PLANTS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

W.  H.  Hovey,  E.  D.  Schroeder,  and  G. 
Tchobanoglous. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-265  176, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
California  Water  Resources  Center,  Davis, 
Technical  Completion  Report,  Contribution  No. 
161,  January,  1977.  36  p,  10  tab,  40  ref.  (California 
Water  Resources  Center  Project  UCAL-WRC-W- 
476).  OWRT-B-173-CAL(2). 

Descriptors:  'Waste  water  treatment,  *Sludge 
treatment,  *Effluents,  Municipal  wastes,  Linear 
programming,  'Activated  sludge,  Biological  treat- 
ment, 'Performance,  Model  studies,  Regional 
analysis,  Water  quality. 
Identifiers:  'Regional  treatment  plants. 

Activated  sludge  is  the  most  commonly  used  treat- 
ment process  for  municipal  wastewaters.  Since 
1950  a  great  deal  of  progress  in  understanding  the 
biological  and  physical  phenomena  involved  in  the 
activated  sludge  process  has  occurred.  In  addition, 
a  number  of  theoretical  models  have  been 
developed  to  describe  process  performance.  These 
models  do  not  predict  variation  in  process  per- 
formance and  current  understanding  of  biological 
and  physical  factors  does  not  explain  why  actual 
processes  exhibit  relatively  wide  variations  in  ef- 
fluent quality.  Prediction  of  process  performance 
characteristics  is  increasingly  important.  Many 
metropolitan  areas  in  the  United  States  now  have, 
or  are  planning,  new  regional  wastewater  treat- 
ment facilities.  The  objective  of  this  study  was  to 
collect  and  analyze  daily  data  over  a  twelve-month 
period  from  a  significant  number  of  activated 
sludge  plants.  Evaluation  of  effluent  quality  and 
effluent  quality  variation  and  effluent  quality  as  a 
function  of  flow  rate  and  design  flow  rate  was 
done  by  linear  and  multiple  regression  techniques. 
Conclusions  reached  were  that  (1)  effluent  quality 
could  be  characterized  as  a  function  of  mean  an- 
nual values  of  the  respective  variables,  (2)  effluent 
quality  was  not  a  function  of  plant  size,  and  (3)  ef- 
fluent quality  had  no  correlation  with  effluent 
quality.  (Snyder-California) 
W77-05929 


THE  LOK  ON  PAI  DESALTING  PLANT  -  HONG 
KONG, 

For  primary  bibliographic  entry  see  Field  3A. 
W77-05940 


QUALITY     CHARACTERISTICS     OF     URBAN 
STORM  WATER  IN  SYDNEY,  AUSTRALIA, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05963 


TRACER  MEASUREMENT  OF  REAERATION: 
III.  PREDICTING  THE  REAERATION  CAPACI- 
TY OF  INLAND  STREAMS, 

Tsivoglou  (E.  C.)  Inc.,  Atlanta,  Ga. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-05977 


MODELS  IN  BIOLOGICAL  WASTEWATER 
TREATMENT:  OBJECTIVES,  RESULTS,  AP- 
PLICABILITY, 

Technische      Hogeschool      Twente,      Ensnede 
(Netherlands).  Dept.  of  Chemical  Engineering. 
L.  Lijklema. 

In:  Mathematical  Analysis  of  Decision  Problems 
in  Ecology  (Proceedings  of  the  NATO  Con- 
ference, Istanbul,  Turkey,  July  1973),  Vol.  5  of 
Lecture  Notes  in  Biomathematics.  A.  Charnes  & 
W.  R.  Lynn,  Eds.,  Springer-Verlag,  Berlin,  1975,  p 
174-203.  7  fig,  1  tab,  71  ref. 

Descriptors:  'Waste  water  treatment,  'Biological 
treatment,  'Treatment  facilities,  'Water  pollution 
control,  'Model  studies,  'Activated  sludge.  Op- 
timization, Equations,  Systems  analysis,  Water 
purification.  Performance. 
Identifiers:  Optimal  performance. 

Many  attempts  have  been  made  to  model  different 
aspects  of  the  processes  in  biological  wastewater 
purification.  Although  not  always  clearly  stated, 
the  objective  is  generally  that  of  optimizing  the 
performance  of  a  plant  or  a  part  of  the  plant. 
Sometimes  the  goal  is  better  understanding  of  the 
processes.  Aspects  modeled  concentrate  particu- 
larly on  the  kinetics  of  waste  removal  and  oxygen 
consumption.  There  exists  a  wide  variety  of 
models,  from  simple  empirical  types  to  complex 
conceptual  models  based  on  metabolism,  growth 
kinetics,  transport  mechanisms,  mass  balances, 
and  so  forth.  Whereas  models  based  on  empirical 
experience  may  be  applied  successfully  within  the 
limits  set  by  past  experience,  an  extension  to  new 
conditions  generally  will  be  impossible.  However, 
the  conceptual  models  will  have  a  wider  applica- 
bility, but  the  uncertainty  of  the  relations  involved 
and  the  difficulty  of  assessing  the  correct  parame- 
ters limit  the  applicability  and  reliability. 
Presented  is  a  review  of  mathematical  models  of 
the  activated  sludge  process.  The  development, 
structure  and  application  of  these  models  are  ex- 
emplified using  a  specific  example.  Important 
aspects  are:  population  dynamics;  energetics; 
reactors;  and  kinetics.  (Bell-Cornell) 
W77-05980 


BIOLOGICAL  FILTER  DESIGN  OPTIMIZA- 
TION, 

Northwestern  Univ.,  Evanston,  111.  Technological 
Inst. 

H.  B.  Gotaas,  and  W.  S.  Galler. 
In:  Mathematical  Analysis  of  Decision  Problems 
in  Ecology  (Proceedings  of  the  NATO  Con- 
ference, Istanbul,  Turkey,  July  1973),  Vol.  5  of 
Lecture  Notes  in  Biomathematics.  A.  Charnes  & 
W.  R.  Lynn,  Eds.,  Springer-Verlag,  Berlin,  1975,  p 
204-247.  10  fig,  3  tab,  18  ref,  2  append. 

Descriptors:  'Biological  treatment,  'Waste  water 
treatment,  'Design,  'Trickling  filters,  Linear  pro- 
gramming, Optimization,  'Water  quality  control. 
Economic  efficiency.  Depth,  Ventilation,  Pump- 
ing, Biochemical  oxygen  demand,  Constraints, 
Equations,  Mathematical  models,  Systems  analy- 
sis, Costs,  Performance. 

Identifiers:  Optimum  performance.  Cost 
minimization.  Performance  efficiency.  Recircula- 
tion. 

An  optimization  method  using  linear  programming 
is  employed  to  determine  the  least-cost,  most  ef- 
fective design  for  biological  trickling  filters  based 
on  four  different  models:  the  Eckenfelder,  the 
Galler-Gotaas,  the  National  Research  Council  and 
the  Upper  Mississippi  and  Great  Lakes  Board. 
Filter  depth  has  the  greatest  influence  on  the  most 
economical  design  with  the  Galler-Gotaas  model, 
some  influence  in  the  Eckenfelder  and  NRC 
models,  and  no  influence  in  the  Upper  Mississippi 
and  Great  Lakes  model.  The  most  economical 
design  is  achieved  when  the  depth  is  maximum  to 
permit  adequate  filter  ventilation,  after  which 
recirculation  is  economical  up  to  about  four  recir- 
culations. The  radius  of  the  filter  must  then  be  in- 
creased to  provide  greater  volume  to  achieve  the 


required  BOD  removal.  Design  curves  ari 
for  the  four  models.  Because  more  varia 
included  in  the  Galler-Gotaas  modT 
provide  the  best  fit  to  treatment  observal 
different  types  of  wastes.  If  pumping  to  tl 
is  necessary  regardless  of  the  filter  depth 
filters  with  forced  ventilation  are  more  e« 
than  shallower  filters.  (Bell-Cornell) 
W77-05981 

A   GEOGRAPHICAL  SYSTEMS  ANALK 
THE  WATER  DISPOSAL  NETWORKS 
NEW  YORK  METROPOLITAN  REGIOV 

Columbia  Univ.,  New  York.  Dept.  of  Geoi 
L.  Zobler,  G.  W.  Carey,  M.  R.  Greenberg, 
M.  Hordon. 

Geographical  Review,  Vol.  66,  No.  1,  | 
1976.  5fig.,2tab.,12ref.OWRTC-1629(3 

Descriptors:     'Cities,     'Waste    water 
•Treatment     facilities,     'Networks,     •> 
Water  supply,  New  York,  New  Jersey,  Si 
tribution,  Outlets,  Model  studies,  Waste 
tive     capacity.     Self -purification ,     Optij 
Systems  analysis. 

Identifiers:  'New  York  Metropolitan  Re|l 
gional  distribution,  Regional  planning. 

If  the  New  York-New  Jersey  Metropolital 
water  supply  stystem  is  viewed  as  an  envl 
tal  resource  and  if  its  two  linked  su* 
(water  supply  and  water  disposal)  were  i 
single  system,  many  water  quality  proble! 
be  avoided.  Supply  locations  and 
subsystems  may  have  water  resource  dii 
impacts  because  of  process  interactioc 
shortages  of  organic  waste  assimilative  cd 
surface  waters  as  seen  in  degraded  wate' 
may  be  due  to  geographic  maldistributH 
fluent  loadings  and  outfalls  rather  thi 
quality  deficiencies.  To  evaluate  waste 
system  performance,  a  water  quality  s 
model  was  developed  to  predict  respon1 
fluents  were  modified  in  mass,  time,  and 
the  model  converted  into  an  optimizatio 
would  indicate  choices  among  alternative1 
ment  strategies;  and  the  strategy  implert 
inspecting  waste  load  allocation  impacts  c1 
ing  water  quality.  From  a  simulation  mw 
Raritan  River's  response  to  effluent  lo£ 
ture  impacts  of  disposal  system  design 
on  the  river  were  evaluated  under  three 
growth  assumptions.  It  is  concluded  thai 
resource  was  being  managed  wastefully' 
tions  between  the  subsystems  have  a 
productive  relationship;  inadequate  link 
the  supply  subsystem;  and  too  many 
found  in  the  disposal  subsystem.  (B 
Davidson-Wisconsin) 
W77-05985 


ANALYSIS  OF  REGIONAL  WASTE 
MENT  SYSTEMS, 

Tennessee  Univ.,  Knoxville.  Dept.  of 

gineering. 

D.  W.  Weeter,  and  J.  G.  Belardi. 

Journal  of  the  Environmental  Engineei 

sion-ASCE,  Vol.  102,  No.  EE1,  p  233-23: 

ry,  1976.  7  ref,  append.  OWRT  A-035-PA 

Descriptors:  'Waste  water  treatment, 
treatment,  'Sewerage,  Analytical  te 
•Treatment  facilities,  Regional  analysis, 
economics,  Alternative  planning,  'Optim 
Identifiers:  'Regional  waste  treatment  fa 

A  technique  had  previously  been  dev 
screen  the  large  number  of  possible  alter, 
the  regional  waste  water  treatment  plant 
tion  problem.  The  problem  involves  a 
sources,  each  of  which  may  be  conned 
other  source  or  treat  its  own  sewage, 
technique  involves  first  determining  the 
disposal  alternative  for  the  waste  wait 
source.  If  it  is  most  economical  for  ea 
systems  to  pipe  waste  water  to  the  other 
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i  with  the  least  overall  cost  is  determined  The 
>unts  of  waste  water  to  be  treated  at  each 
rce  are  then  determined.  If  these  amounts  have 
aged,  the  process  begins  again  with  determin- 
the  least-cost  alternatives.  This  technique  was 
iccessful  for  some  systems  of  sources    Sug- 
ed  improvements  include  checking  for  dif- 
nt  disposal  decisions  rather  than  different 
unts    of    waste    water    to    be    treated     The 
edure  for  resolving  contradictory  decisions 
d  also  be  simplified.  The  original  technique 
occasionally  miss  the  optimal  solution,  but 
problem  could  be  corrected  by  checking  'the 
cm  adjacent  to  those  treating'.  A  mechanism 
Id  also  be  added  to  halt  the  procedure  if  a  non- 
erging  system  is  detected.  The  method  of  ac- 
uating  waste  water  flows  was  also  revamped 
amount  of  manual  calculation  required  could 
duced  by  determining  the  waste  water  accu- 
sing at  each  source  based  on  current  disposal 
ions  as  the  first  step.  The  ability  to  handle 
ms  in  which  cycling  is  possible  was  also 
i  to  the  original  technique.  Another  modifica- 
nakes  it  possible  to  handle  systems  in  which 

f  (rydCeerS-FIRLrSSible  ""  '"  treatment 
55987 


•LED  OPTIMIZATION-SIMULATION 

ER  QUALITY  MODEL, 

Water  Research  Lab.,  Logan. 

■imary  bibliographic  entry  see  Field  5B 
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BIOLOGICAL   TREATMENT    PLANT   i ski  ah 

ZANOWYCH)        A  SCIEKOW    POSIARC 

BXs^Sob? « InZ™  a"— *  A™' 
Z.  Kin,  and  C.  Witkowski. 

Przeglad  Papierniczy,  Vol  32,  No  11,  p  397-399 
November,  1976.  9  ref ,  1  tab.  English  summary 

Descriptors:  -Pulp  wastes,  'Activated  sludge 
•Proteins,  Wastes,  Industrial  wastes,  Water  S 
Uon  sources,  Sludge,  Amino  acids,  Nitrogen  com- 

Identifiers:  Poland. 

SlrtnSS  PUrifi"!ion  Plant  ^  the  Swiecie 
kraft  pulp  and  paper  mill  ,„  Poland  produces  about 
800  cu  m  of  excess  activated  sludge  daily  ie 
about  2  2  tons  of  protein.  This  activated  sludge 
was  analyzed  to  determine  its  feed  value.  The  total 
protein  content  was  determined  by  the  Kjeldahl 
me  hod,  and  the  amino  acid  composition  by  chro- 
matography. The  data  show  that  the  amino  add 
composition  of  the  sludge  does  not  differ  signifi- 

m^y-rir0m-that-u°f  Chicken  egg  white  and 'Ash 
«  7V  rt  d'gestibihty  of  the  sludge  proteins  was 
58.7%.  This  composition  warrants  further  studies 
to  develop  a  suitable  method  for  the  removal  of 
impurities  so  thai  the  proteins  could  be  used  as 
animal  feed.  (Stapinski-IPQ 
W77-05694 


?oYi?ICAL'  CHEMICAL,  AND  BIOLOGICAL 
INJPECCTTIoSF  S£»URFACE  ORGANIC  WASTE 
CAROLINA  WILMINGTON,     NORTH 

Geological  Survey,  Lakewood,  Colo.  Water 
Resources  Div. 

wrhSm  bibUographic  entrv  see  FieI<i  5B. 


?£2£,OG1C  EVALUATION  OF  WASTE- 
MENTASGEnp°T^IAL  W  SELECTED  SEG- 
evJtJi.  °F  THE  MESOZOIC  AQUIFER 
w^E^  BELOW  THE  ZONE  OF  FRESH 
WATER,  ATLANTIC  COASTAL  pi  Ail 
NORTH  CAROLINA  THROUGH  NEW  JERSEY  ' 

Reestu?cefDivSUrVey'      Mei«h-      NC      Wate'r 
W77^05753y  bibliographic  en,rv  see  F'eld  5B. 


UTION     FEES     ARE     FOR     REAL     IN 

Water  and  Power  Co.  (France). 

imary  bibliographic  entry  see  Field  5G. 


?flL^oL^ENT  GUIDEUNES  AND 
JARDS  FOR  PULP,  PAPER  AND  PAPER- 
D  POINT  SOURCE  CATEGORY 

omental  Protection  Agency,   Washington, 

njary  bibliographic  entry  see  Field  5G. 


AND     AMMONIUM     NITRATF-      W 
T  GUIDELINES  AND  STANDARDS 
imental  Protection  Agency,   Washington, 

nary  bibliographic  entry  see  Field  5G. 
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PURIFICATION  OF  WASTE  WATERS  FROM 
WET  BARKING  (RENING  AV  AVLOPPSVAT^ 
TEN  FRAN  VATBARKNING),  f 

IVL-Konsult  A.  B.,  Stockholm  (Sweden) 
For  primary  bibliographic  entry  see  Field  5D. 
W77-05698 


SLUDGE     DEWATERING     AND      HANDLTNP 
PRACTICES  IN  THE  U.S.  PAPER  EVDU^TRY 

National  Council  of  the  Paper  Industry  for  Air  and 
Mream  Improvement,  Inc.,  New  York 
J.  J.  McKeown,  and  A.  L.  Caron 
In:  Proceedings  of  Seminars  on  Water  Pollution 
Abatement  Technology  in  the  Pulp  and  Paper  In- 
dustry, May  1975,  Ottawa,  Moncton,  and  Prince 
ijeorge,  Canada,  Environmental  Protection  Ser- 
vice,    Water     Pollution     Control     Directorate 
Economic  and  Technical  Review  Report  EPS  3- 
WP-76-4,  p  170-194,  March,  1976.  2  fig    15  ref   7 
tab,  3  append. 


L*1™,   PRESERVED       SEAFOOD 
WrirmW    SOURCE    CATEGORY, 
SNT  GUIDELINES  AND  STANDARDS 
mental  Protection  Agency,   Washington, 

jary  bibliographic  entry  see  Field  5G. 

Itimate  Disposal  Of  Wastes 

VSTVEM  UUM*  °VEN  SEWAGE  TREAT. 

1   Lee   Organization,    Inc.,    New   York. 
«7  bibliographic  entry  see  Field  5D. 


IENT  OF  WASTE  ROLLING  OIL, 

•  inc.,  Chicago,  III.  (Assignee). 

iry  bibliographic  entry  see  Field  5D. 


,FR<0DMPA°SJJION     OF     ACTIVATED 
™OM  A  KRAFT  MILL  EFFLUENT 


Descriptors:   -Pulp  and  paper  industry,  -Sludge 
treatment,      -Dewatering,      Wastes,      Industrial 
wastes,     -Waste     treatment,     Water     pollution 
sources,    Pulp    wastes,    Centrifugation,     Waste 
storage,  Filtration,  Drying,  Incineration,  Screens 
Sludge  disposal,  Recycling,  Land  forming,  Burn- 
ing,    Environmental     sanitation,     Governments 
Legislation,  Water  pollution  control,  Sludge  Solid 
wastes. 
Identifiers:  Vacuum,  Pressing. 

Practical  experiences  with  the  dewatering  of  vari- 
ous paper-mill  sludges  (by  centrifugation,  lagoon- 
ing,  vacuum  filtration,  pressing,  drying,  incinera- 
tion, screening,  etc.)  are  reviewed,  based  on  a  1972 
questionnaire  survey,  and  disposal  alternatives 
(recycling,  land  application,  and  combustion)  are 
discussed  in  the  light  of  environmental  require- 
£^ownd  government  regulations.  (See  also  W77- 
05708)  (Brown-IPC) 
W77-05714 

INCREASING  THE   BIOLOGICAL   VALUE  OF 
ACTIVATED  SLUDGE  (POVYSHENIE 

BIOLOGICHESKOI  TSENNOSTI  AKTIVNOGO 
'LA), 

For  primary  bibliographic  entry  see  Field  5D. 


££LR,ADIOACTIVE  WASTE  MANAGEMENT 
MODEL  ANALYSIS  OF  A  PROPOSED  SITE         ' 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology.  ' 
h.  W.  Schwartz. 

Journal  of  Hydrology,  Vol.  32,  No.  3/4,  p  257-277 
February  1977.  10  fig,  4  tab,  7  ref. 

Descriptors:  -Radioactive  wastes,  -Radioactive 
waste  disposal,  -Groundwater,  -Hydrogeology 
•Canada.  Climatology,  Precipita^ 

tion(Atmosphenc),       Groundwater      movement 
Seepage,      Porosity,      Porous      media,      Cation 
exchange,    Chemical    reactions,    Model    studies 
Mathematical  models,  Geology,  Hydrology 
Identifiers:  -Waste  disposal  sites. 

The  proposed  wastes  management  site  at  the  De- 
fence Research  Establishment  Suffieed  appears 
suitable    for    storing    solid    low-level    raioactive 
wastes  with  a  half -life  for  radioactive  decay  less 
than  3,000  years.  This  conclusion  was  based  on 
model  trials  which  generally  indicated  that  the  sub- 
surface environment  will  be  effective  in  limiting 
the  dispersal  of  radioactive  contaminants  in  the 
groundwater  system.  Contaminant  attenuation  is 
produced  by  the  physical  process  of  dispersion 
the  chemical  process  of  cation  exchange,  and  the 
nuclear  process  of  radioactive  decay.  A  strong 
measure  of  contaminant  confinement  is  provided 
by  the  relatively  low  seepage  velocity  within  the 
porous  medium.  However,  because  of  the  uncer- 
tainties.inherent  in  the  definition  of  model  parame- 
ters and  because  there  is  no  historical  record  with 
which  to  calibrate  the  model,  the  results  of  the 
simulations  must  be  treated  in  a  very  general  way 
Parameters  in  the  model  were  derived  from  empir- 
ical relationships  and  a  variety  of  field  and  labora- 
tory studies  which  had  been  conducted  over  the 
past  two  years.  Piezometric  data  indicated  that  the 
site  is  predominantly  a  recharge  area.  An  unsatu- 
rated zone  up  to  36  m  thick,  a  lack  of  water  level 
fluctuations   and  a  semi-arid  climate  are  evidence 
of  the  limited  quantities  of  natural  recharge  to  the 
groundwater  system.  Soil  moisture  data  demon- 
strate that  the  most  favorable  sites  for  recharge 
are  depressions  within  the  area.  (Sims-ISWS) 

mSP^SGAELM0ENTAZDEL  F°R  WASTEWATER 

SSSSSg*"*  N-  Y-  De*-  °f  Environmen- 
A.  Koenig,  and  D.  P.  Loucks. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 

ST",™'  Y°\  i03'  N°-  EE2'  Proceedings  paper 
No.  12870,  April  1977.  3  fig,  1  tab,  17  ref. 

Descriptors:  -Waste  water  disposal,  -Surface  ir- 
?m!T'  ,.*LandJ  reclamation,  -Infiltration, 
Mathematical  models,  Drainage  systems,  Design 
S  r^  P^ramming,  Nitrogen,  Water 
balance  Effluents,  Storage,  Lagoons,  Ponds 
Estimaung  Biochemical  oxygen  demand,' 
Planning,  Constraints,  Equations,  Systems  analy- 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5E— Ultimate  Disposal  Of  Wastes 


Identifiers:  Minimization,  Soil-nitrogen  balance, 
Soil-water  balance,  Wasteponds. 

A  model  based  on  water  and  nitrogen  balances  in 
an  effluent  storage  lagoon  and  in  the  soil  at  poten- 
tial land  application  sites  is  developed  and  illus- 
trated.   The    simple    model,    using    linear    pro- 
gramming, can  assist  in  evaluating  land  disposal 
schemes  for  pretreated   municipal  waste   water 
under  different  climatic   conditions.   A   solution 
procedure  is  proposed  that  yields  the  minimum 
land    area    required    for    waste    water    disposal 
systems,  given  the  drainae  capacity  of  the  soil  and 
various  constraints  on  the  nitrate-nitrogen  content 
of   the    drainage    water.    An    example    planning 
problem  is  solved  which  indicates  the  desirability 
of  designing  land  disposal  systems  for  maximum 
throughput  of  waste  water  effluent.  Spedifically, 
results  are  obtained  by  first  determining  the  soil- 
water  balance  finding  the  trade-off  between  the 
storage  lagoon  capacity  and  the  nitrogen  concen- 
tration in  the  lagoon  effluent,  and  finalliy  max- 
imizing the  nitrogen  concentration  in  the  irrigation 
waste  water  which  can  be  applied  to  the  land.  It  is 
concluded  that  if  the  concentration  of  nitrogen  in 
the  drainage  effluent  is  a  limiting  constraint,  then 
the  best  policy  in  designing  a  land  disposal  scheme 
is   to    provide    good    drainage    for    a   maximum 
throughput  of  waste  water  effluent  such  that  the 
nitrogen  removal  efficiency  of  the  storage  lagoon 
does  not  become  limiting.  (Bell-Cornell) 
W77 -05923 


PROCEEDINGS    OF    THE    CONFERENCE    ON 
SALT  AND  SALINITY  MANAGEMENT, 

California  Univ.,  Davis.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  5G. 

W77-05934 


TIME-DEPENDENT        DEVELOPMENT        OF 
STRENGTH  IN  DREDGINGS, 

Northwestern  Univ.,  Evanston.  111.  Technological 

Inst. 

For  primary  bibliographic  entry  see  Field  5G. 

W77 -05966 


A  GEOGRAPHICAL  SYSTEMS  ANALYSIS  OF 
THE  WATER  DISPOSAL  NETWORKS  OF  THE 
NEW  YORK  METROPOLITAN  REGION, 

Columbia  Univ.,  New  York.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5D. 
W77-05985 


TRACING  SEWAGE  EFFLUENT  RECHARGE- 
TUCSON,  ARIZONA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources;  and   Arizona   Univ.,  Tucson. 

Coll.  of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05999 


out  an  oscillatory  motion,  a  portion  of  flow  being 
first  diverted  to  one  side  and  then  the  other  of  the 
mean  flow  direction,  thereby  establishing  self-in- 
ducing and  self-maintaining  oscillations  in  specific 
rhythms  that  can  be  of  varying  periodicity  and  in- 
tensity. The  apparatus  includes  a  sloping  floor  sur- 
face and  wall  surfaces  which  together  define  the 
limits  of  a  total  flow  path  having  a  general 
downhill  gradient  in  the  mean  direction  of  flow 
and  a  number  of  basins  (recesses)  placed  at  both 
sides  of  the  mean  direction  of  flow.  The  basins  are 
arranged  in  paiis  more  or  less  axially  symmetri- 
cally placed  in  relation  to  the  mean  flow  path  thus 
forming  an  element.  (Sinha  -  OEIS) 
W77-05666 


CASE  OF  A  POLLUTED  WATER  PIPELINE,  (IN 
RUSSIAN), 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05687 


5F.  Water  Treatment  and 
Quality  Alteration 

APPARATUS  FOR  TREATING  A  LIQUID, 

Vortex  S/A.  Luxemburg.  (Assignee). 
A  J.  Wilkes. 

U.S.  Patent  No.  3,986,957,  14  p,  13  fig,  1  tab,  9  ref; 
Official  Gazette  of  the  United  States  Patent  Of- 
fice, Vol  951 ,  no  3,  p  1 156,  October  19,  1976. 

Descriptors:  'Patents,  'Water  treatment,  Water 
quality,  'Water  quality  control,  Oxygenation, 
Flow,  Regulated  flow,  Flow  control,  Flow  system, 
Flow  characteristics,  Gravity,  Equipment. 

This  invention  relates  to  an  apparatus  for  treating 
a  liquid  whereby  the  quality  and  characteristics  of 
the  liquid  can  be  improved  or  an  aesthetic  effect 
achieved.  The  apparatus  allows  the  liquid  to  flow, 
under  gravity,  along  the  total  flow  path  that  is 
shaped  and  arranged  to  cause  the  liquid  to  carry 


BIOLOGICALLY  MEDIATED  WATER  QUALI- 
TY     DETERIORATION      IN      DISTRIBUTION 

SYSTFMS 

Missouri  Univ.-Columbia.  Dept.  of  Civil  Engineer- 
ing. 

J.  T.  O'Connor,  S.  H.  Lee,  W.  Knocke,  and  M. 
Collins. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield  VA  22161  as  PB-265  175, 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Missouri  Water  Resources  Research  Center, 
Columbia,  Completion  Report,  June  30,  1976.  52  p, 
4  fig,  11  tab,  35  ref,  2  append.  OWRT  A-088- 
MO(l).  14-34-0001-6026. 

Descriptors:  Water  quality,  Corrosion,  Microor- 
ganisms, 'Missouri,  'Distribution  systems, 
Biodegradation,  'Iron,  'Dissolved  oxygen,  Pollu- 
tant identification,  'Bacteria,  Cities,  Microbiolo- 
gy, 'Chlorination,  'Water  treatment. 

The  study  of  water  quality  deterioration  in  dis- 
tribution systems  in  Missouri  has  taken  place  in 
three  phases.  A  specific  study  of  water  quality 
deterioration  was  made  at  Prairie  Home,  Missouri. 
Field  surveys  indicated  a  high  iron  concentration 
and  depleted  dissolved  oxygen  concentrations  in 
the  distribution  system.  High  bacterial  counts  in 
distribution  system  were  noted.  Therefore,  a  con- 
tinuous chlorination  method  was  chosen  to 
remedy  the  water  quality  problems.  Both  sulfate- 
reducing  bacteria  and  iron-transforming  bacteria 
were  found  even  after  the  chlorination  program.  A 
survey  questionnaire  was  sent  to  250  Missouri 
water  suppliers  and  rural  water  districts  to  deter- 
mine the  extent  of  water  quality  problems  in  dis- 
tribution systems.  Many  water  utilities  experience 
water  quality  deterioration  problems  in  their  dis- 
tribution systems.  However,  much  of  the  data  re- 
ported by  the  water  utilities  appears  to  be  inap- 
propriate for  determining  whether  their  problems 
are  related  to  microbiological  growth  in  distribu- 
tion systems.  Those  utilities  which  experience 
water  quality  problems  are  currently  combatting 
their  problems  with  regular  main  flushing  pro- 
grams. Finally,  a  preliminary  survey  of  water 
quality  was  initiated  in  a  number  of  Missouri  cities 
including  Columbia,  Moberly,  Macon,  Chillicothe, 
Marshall  and  Kansas  City,  Missouri.  Preliminary 
microbiological  findings  are  that  water  quality 
problems  of  those  cities  examined  are  associated 
with  microbial  growths  in  distribution  systems. 
W77-05928 


Descriptors:  'Reclaimed  water.  *Sc 
•Metals,  'Sulfates,  Calcium,  Magnesium, 
dards,  'Human  diseases,  'Potable 
•Hardness(Watcr),  Mineralogy,  Water  < 
standards,  'Public  health,  'Texas. 
Identifiers:  Dallas(Tex),  'Minerals,  Collegl 
tion(Tex),  Heart  disease,  Soft  water.  Hyp 
sion,  Cancer,  'Urinary  calculi,  Kidney  t\ 
Bladder  stones. 

The  long-observed  relationships  of  an  iriflue 
drinking  water  mineral  content  on  heart-cir«, 
ry  deaths  are  developed  to  indicate  that  sod, 
when  present  in  sufficiently  high  concentra" 
may  be  detrimental  to  human  health.  An  hyd 
is  is  presented  that  suggests  that  drinking' 
sodium  contributes  more  to  the  health  effed 
ture  than  is  ordinarily  attributed  to  this  nc 
minor  avenue  of  ingestion  by  virtue  of 
fluence  on  taste  behavior.  Mechanisms  ofl 
for  metals  as  they  relate  to  cancer  and  for  s; 
as  they  relate  to  urinary  calculi  were  also  oh 
in  the  literature. 
W77-05930 
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SELECT  MINERALS  AND  POTABLE  REUSE 
OF  RECLAIMED  WASTEWATERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 
H.  Wolf. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-265  203, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  83,  March  1977.  87  p,  51  ref, 
7  append.  OWRT  B-146-TEX(4),  14-31-0001-3939. 


AQUATIC        ENVIRONMENTAL        QU/ 
PROBLEMS  AND  PROPOSALS, 

Fisheries  and  Marine  Service,  Ottawa  (O 

Oceanography  Branch. 

For  primary  bibliographic  entry  see  Field  6< 

W77-05636 


RIVER  TURBINE, 

For  primary  bibliographic  entry  see  Field  4, 
W77-05660 

METHOD  AND  APPARATUS  FOR  CL, 
ING  CONTAMINATED  LIQUIDS, 

George  (A.L.),  Inc.,  Lafayette,  Ind.  (Assigi 
For  primary  bibliographic  entry  see  Field  5 
W77-05664 


APPARATUS  FOR  TREATING  A  LIQUID 

Vortex  S/A.  Luxemburg.  (Assignee). 
For  primary  bibliographic  entry  see  Field  5 
W77-05666 


OIL  SPILL  APPARATUS, 

H  E.  Bagot,  and  S.  P.  Funkhouser. 
U.S.  Patent  No.  3,986,959,  9  p,  8  fig,  9  ref; 
Gazette  of  the  United  States  Patent  Offi 
951,  No  3,  p  1156,  October  1976. 

Descriptors:  'Patents,  'Oil  spills,  *Ofl  p< 
'Water  pollution  control,  Water  quality 
Absorption,  Flo-  '  ug,  Pollution  abatement 
Identifiers:  Sponges,  Oleophilic  material. 

Various  methods  and  apparatus  hav 
developed  for  removing  oil  products  flo: 
water.  One  type  of  these  utilizes  a  sponge 
which  is  basically  oleophilic  and  hydr< 
However,  in  other  prior  methods  and  a] 
there  is  one  serious  deficiency.  The  matei 
be  brought  up  out  of  the  water  laden  witl 
conveyed  to  a  squeezing  area.  The  avoid 
ficulties  associated  with  the  prior  art,  the 
invention  starts  out  with  a  sponge  which 
be  picked  out  of  the  water.  The  sponge  re 
the  water  floating  on  top  absorbing  the 
remove  the  oil  which  is  absorbed,  a 
squeezing  apparatus  is  moved  along  the  I 
the  sponge.  Means  are  provided  to  pump 
the  oil  to  a  suitable  holding  tank.  The  actu 
mentation  of  the  invention  may  take  mai 
but  the  ability  to  pick  up  extremely  large 
is  of  primary  importantce.  Large  belts  or 
may  be  employed  since  it  is  not  necessar 
them  up  out  of  the  water  (Sinha  -  OEIS) 
W77-05667 
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ATING  DEVICE  FOR  REMOVING  REFUSE 
ATED  ON  AND  UNDER  A  WATER  SUR- 

fa'el. 

Patent  No.  3,988,241,  5  p,  2  fig,  11  ref;  Offi- 
jazette  of  the  United  States  Patent  Office 
51,  no  4,  p  1609,  October  26,  1976. 

riptors:  'Patents,  *Water  pollution  treatment 
r  quality  control,  'Water  pollution  control' 
ig,  Flucculation,  Floating,  Sludge  treatment' 
iment. 

iting  device  for  removing  refuse  situated  on 
nder  a  water  surface  is  comprised  of  a  water 
eature,  a  mixing  feature  for  mixing  the  pol- 
water  with  a  flocculation  agent,  a  resting  or 
ion  zone  to  calm  the  water  and  flocculate  the 
and  a  feature  to  remove  the  flocculated 
from   the   water.   The   floating  device   is 
ed  in  such  a  way  that  it  is  divided  into  three 
The  polluted  water  is  mixed  with  the  floccu- 
agent  m  the  first  part,  i.e.  in  a  first  floating 
The  refuse  is  flocculated  in  the  second  part 
resting  zone  designed  as  a  hose-type  duct 
Jcculated  sludge  is  removed  from  the  water 
Jnrd  part,  i.e.  in  a  second  floating  body  The 
^pe  duct  can  be  foled  up  or  rolled  up  and 
ted  on  one  of  the  two  floating  bodies  when 
k  of  cleaning  the  water  has  been  completed 
he  hose  has  been  deposited  on  one  of  the 
oating  bodies,  they  can  also  be  coupled 

-OEIS)at  thCy  f<>rm  3  S'"8le  Ship'S  b0dy- 
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GICAL  POSSIBILITIES  FOR  WASTE 
R  PURIFICATION  (CONSIDERATII 
A  POSIBILITATILOR  BIOLOGICE  DE 
ICARE  A  APELOR  REZIDUALE) 

nionescu,  V.  I.  Popa,  and  V.  Rusan 

n^a"^'  V01  25'  No  2-  P  76-78-  April- 
'76.  9  ref,  2  tab. 

tors:  *Water  pollution  control,  *Pulp  and 
ldustry,  Europe,  Foreign  countries,  Waste 
ollution),  'Biomass,  'Fermentation  Or- 
ompounds,  Inorganic  compounds,  Pollu- 
Ugae,  Microorganisms,  Effluents,  Water 
ii  sources,  Pulp  wastes. 
ars:  *sPent  pulping 

Byconversion),  Romania. 

ollution  by  pulp  and  paper  mill  effluents 
educed  essentially  in  two  different  ways 
reased  utilization  of  lignocellulosic  raw 
so  as  to  lower  the  volumes  of  discharged 
.  and  utilization  or  conversion 
ation)  of  effluent-contained  organic  and 
:  pollutants  by  algae  and/or  microorgan- 
me  reported  studies  on  bioconversions  of 
iptng  liquors  are  reviewed.  (Brown-IPC) 
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rbateSm^Ffn3"3^'  *Le8islati°n.  'Pollution 
abatement     Effluents,    Biochemical   oxygen   de- 

Tnh".  '  cChem,CJal  oxy«en  demand,  DUsolved 
sohds,   Suspended   solids,   Color,   Hydrogen  ion 

S^nT^'w'  FOaming'  FIow  measufement 
Sampling,  Water  sampling,  Pulp  wastes    Sulfite 

al'Ss  WPard  Pa,?er  indUStry'  Wastes-  &*»» 
at  wastes,  Water  pollution  sources 

Identifiers:  Technical  nomenclature. 

DohUScvdonCnUoSni0,n  °UKUneS  Canadian  government 
pohcy  on  Pollution  abatement;  presents  definitions 
™  anfd  abbreviations;  and  describes  the  pur- 
fl?,en,  UCm  charac^rizadon  (including  ef- 

fluent parameters,  such  as  BOD,  COD,  dissolved 
and  suspended  solids,  color,  pH,  foaming,  etc) 
se^nf!!1/6"16?1'  famPUnS  techniques,  and  as^ 
(krlu  h  HeHUitS  l°r  Vari°US  tyPes  of  effluents 
*  ''  bleached  kraft,  sulfite,  nonsulfur,  ground- 
wood,  newsprint,  board,  fine-paper,  bag  paper 
ancUissue  nulls).  (See  also  W77-05708)  (Brown^ 

W77-05709 


SPILLWAYS    WITH    NOTCHED    OVFRFinw 

~Kvo°mdS.,vv  s  »*««S^SK 

W7T^m7  bibli08raphic  entrv  see  F«ld  8B. 


A  STRUCTURAL-FUNCTIONAL  ANALYSIS  OF 

TOE  "WATER0"^^  SYSTEM  REEA™E 
IO        WATER        AND        RELATED        LAND 

KSSESJS.,?™  COAST4L  zm* " 

Clemson  Univ.,  S.  C.  Dept.  of  Political  Science 
t'or  primary  bibliographic  entry  see  Field  6B 

W77-05722 


wfTP»L^LRlJNOFF  FR°M  SMALL  RlJRAL 
™PSHEDS  IN  RESPONSE  TO 

change™0  AND   proposed   land  USE 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  En- 
gineering. 

£?.[  Primarv  bibliographic  entry  see  Field  5B 

W77-05728 


Mnr,RrtD/2f.C3IVE    WASTE    MANAGEMENT: 
MODEL  ANALYSIS  OF  A  PROPOSED  SITE 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5E 
W77-05791 


in*  L°r  SEMINARS  ON  WATER 
?^xA,BATEMENT  TECHNOLOGY  IN 
P  AND  PAPER  INDUSTRY. 

lental      Protection      Service,      Ottawa 

jry  bibliographic  entry  see  Field  5D. 


nONS      AND       WASTE       CHARAC- 

ental      Protection      Service,      Ottawa 

sdings  of  Seminars  on  Water  Pollution 

L  .Q7c  £8y  '"  the  PuIp  and  PaPer  In- 
•V  1975,  Ottawa,  Moncton,  and  Prince 
Canada,  Water  Pollution  Control 
l'u7D°-,'l0nUC  and  Technical  Review  Re- 


™»AL  SCHEM£S  OF  COMPLEX  UTILIZA- 
TION AND  PROTECTION  OF  WATFR 
RESOURCES  OF  RIVER  AND  SEA  BASINS  IN 
THE  NORTHERN  CAUCASUS,  (IN  RUSSIAN) 

Nauchno-Issledovatelskii   Institut   Epidemiologii 
Mikrobiologu  i  Gigieny,  Rostov-na-Donu  (USSR) 
For  primary  bibliographic  entry  see  Field  5B 
W77-05811 


PHYSIOLOGICAL     EFFECT     OF     TRIAZINE 
HERBICIDES  ON  TYPHA  LATIFOLIA  L 

Pohsh  Academy  of  Sciences,  Mikolajki  (Poland) 

Lab.  of  Chemical  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 


COMMENT  ON  'AN  OPTIMIZATION  MODEL 
FOR  REGIONAL  WATER  QUALITY  MANAGE- 
MENT' BY  JOHN  R.  MCNAMARA, 

California  Univ.,  Los  Angeles.  Dept.  of  Engineer- 
ing Systems. 
C.  R.  Scherer. 

Water  Resources  Research,  Vol.  13,  No  1  p  221- 
222,  February  1977.  8  ref. 

Descriptors:  *Water  quality  control,  *Waste  water 
treatment,   'Treatment  facilities,   'River  basins, 


?/imi,Za,ti0n'  Management,  Hydraulics, 

maS  rf'  A1iernative  Planning,  Decision 
making,  Dissolved  oxygen,  Systems  analysis, 
Mathematical  models,  Regional  analysis,  Hudson 

Identifiers:  Upper  Hudson  River,  'Geometric  pro- 
gramming, Cost  minimization,  Bypass  piping 
'Multiple  options.  F    8' 

The    author   here    comments    on    and    criticizes 

wKtsL     v  amara'sJrecent  (I976)  P^  ^ee 
W76-08184)  which  considers  the  use  of  a  geomet- 
ric programming  model  for  regional  water  quality 
management.  The  model  is  concerned  with  the 
minimization  of  investment  and  operating  costs  in 
waste  water  treatment  plants  subject  to  multiple 
dissolved  oxygen  constraints  in  a  river  basin  Mc- 
Namara  s  contribution  is  the  combination  of  multi- 
ple management  options  in  one  model.  The  appli- 
cation of  geometric  programming  is  a  promising 
line  of  research  since  the  method  easily  accom- 
modates the  multiplicative  decision  variables  as- 
sociated with  unit  treatment  processes  in  series 
However,  although  the  intent  of  McNamara  was 
to  develop,  and  indeed  he  did  develop,  such  a 
model  capable  of  assessing  a  variety  of  pollution 
abatement  techniques,  as  well  as  being  compatible 
with  an  efficient  solution  procedure,  he  has  not 
shown  that  this  analytical  technique  can  in  fact  be 
applied  in  this  general  case.  The  nature  of  the 
shortfall  is  outlined:   The  author  criticizes  Mc- 
Namara s  use  in  his  illustrative  examples  of  not 
more  than  two  standard  treatment  options  and  he 
questions  McNamara's  choice  of  the  upper  Hud- 
son River  as  an  application  area,  since  the  problem 
there  requires  only  one  option  and  this  does  not 
demonstrate  the  method  as  a  tool  for  considering 
multiple  water  quality  control  options.  Following 
this    review    article    is    McNamara's    reply    to 
Scherer,    wherein    he   clarifies   and   defends   his 
paper  in  question.  (Bell-Cornell) 
W77-05919 


A       TWO-DIMENSIONAL       MATHEMATICAL 

ESTUARH°SR  WATER  QUALITY  BANNING  IN 

Mississippi  State  Univ.,  Mississippi  State.  Dept  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B 

W77-05926 


ADVANCED  METHODOLOGD2S  FOR  DESIGN 
OF  STORM  SEWER  SYSTEMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5D 

W77-05927 


SELECT   MINERALS   AND   POTABLE   REUSE 
OF  RECLAIMED  WASTEWATERS 

Texas  A  and  M  Univ.,  College  Station.  Dept   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F 

W77-05930 


PROCEEDINGS    OF    THE    CONFERENCE    ON 
SALT  AND  SALINITY  MANAGEMENT 

California  Univ.,  Davis.  Water  Resources  Center 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-265  205 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche' 
Proceedings  of  the  Conference  held  at  Santa  Bar- 
bara, California,  Sept  23-24,  1976.  Report  38 
December  1976.  166  p. 

Descriptors:  'Salts,  'Salinity,  'Water  manage- 
ment(Applied),  'Water  quality  control,  Irrigation 
Waste  water  disposal,  'Legislation,  California' 
Pohtical  aspects,  'Institutions,  Operations, 
Technology,  Salt  tolerance,  Irrigation,  Water 
utilization. 
Identifiers:  'Salt  management  (Western  U.S.) 
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The  conference  concentrated  on  legislative  and 
political  aspects  of  salt  and  salinity  management 
together  with  better  understanding  of  new 
technology  that  affects  operations  and  manage- 
ment. Not  included  is  any  consideration  of  desalt- 
ing technology-which  could  occupy  an  entire  con- 
ference by  itself-nor  any  in-depth  discussion  of 
some  of  the  theoretical  and  methodological  model- 
ing that  is  continually  pushing  back  the  frontier  of 
knowledge.  The  conference  concentrated  on  top- 
ics and  an  orientation  that  will  be  most  immediate- 
ly useful  to  those  concerned  with  management  and 
operation  of  water  systems  who  must  cope  with 
the  problems  of  salt  and  salinity  management. 
(Snyder-California,  Davis) 
W77-05934 


EFFECT   OF   SULFURIC    ACID   ON   SODIUM- 
HAZARD  OF  IRRIGATION  WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-05942 


TIME-DEPENDENT  DEVELOPMENT  OF 
STRENGTH  IN  DREDGINGS, 

Northwestern  Univ.,  Evanston.  111.  Technological 

Inst. 

R.  J.  Krizek,  and  A.  M.  Salem. 

Journal  of  the  Geotechnical  Engineering  Division, 

American  Society  of  Civil  Engineers,  Vol.  103, 

No.  GT3,  Proceedings  Paper  12808,  p   169-184, 

March  1977.  13  fig,  1  tab,  6  ref,  2  append.  EPA 

15070-GCK,  R-800948. 

Descriptors:  *Dredging,  *Spoil  banks,  'Landfills, 
♦Soil  strength,  On-site  investigations,  Laboratory 
tests,  Strength,  Compressive  strength,  Shear 
strength,  Channels,  Channel  improvement,  Waste 
disposal,  Soil  mechanics. 

Identifiers:  *Compression  tests,  Unconfined  com- 
pression, Time  dependence,  Secant  modulus, 
Dredging  wastes. 

Environmental  or  economic  considerations,  or 
both,  often  dictate  that  maintenance  dredgings  be 
placed  within  diked  containment  areas  to  form 
landfills  of  limited  quality.  Documented  in  this  in- 
vestigation was  a  4-yr  history  of  the  development 
of  shear  strength  with  time  a  four  typical  landfill 
disposal  sites  near  Toledo,  Ohio.  When  synthes- 
ized in  accordance  with  the  different  deposition 
histories  of  the  sites  and  the  basic  assumption  that 
the  materials  in  each  of  the  four  sites  are  essen- 
tially similar,  a  reasonably  meaningful  history  of 
shear  strength  development  at  a  hypothetical 
dredging  disposal  site  over  a  period  of  about  a 
decade  can  be  deduced.  Methods  of  shear  strength 
determination  include  field  vane,  laboratory  vane, 
fall  cone,  and  unconfined  compression  tests.  The 
laboratory  tests  were  conducted  on  continuous 
samples  obtained  by  means  of  a  specially 
developed  manually  operated  piston  sampler,  and 
comparisons  were  made  with  the  results  of  the 
field  tests.  (Sims-ISWS) 
W77-05966 


TRANSIENT        HEAT        RELEASES        FROM 
OFFSHORE  NUCLEAR  PLANTS, 

Massachusetts  Inst,  of  Tech.  Cambridge.  Energy 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05967 


TRACER  MEASUREMENT  OF  REAERATION: 
III.  PREDICTING  THE  REAERATION  CAPACI- 
TY OF  INLAND  STREAMS, 

Tsivoglou  (E.  C.)  Inc.,  Atlanta,  Ga. 

E.  C.  Tsivoglou,  and  L.  A.  Ncal. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  48,  No.  12,  p  2669-2689,  December  1976.  13 

fig,  2  tab,  15  ref. 


Descriptors:  *Reaeration,  "Tracers,  'Water  quali- 
ty, "Marking  techniques,  "Aeration,  Waste  treat- 
ment, Analytical  techniques,  Turbulence,  Topog- 
raphy, Flow,  Hydraulics,  Model  studies,  Ox- 
ygenation, Fluorescent  dye,  Tracking  techniques, 
Streams,  Diffusion,  Dispersion,  Dissolved  ox- 
ygen, "Forecasting. 

Identifiers:  "Reaeration  capacity,  "Tracer  mea- 
surements, "Tracer  techniques,  Pollution  control, 
•Stream  purification,  Inland  streams,  Radiotracer 
measurements.  Energy  dissipation  model, 
Hydraulic  features.  Stream  reaeration. 

Field  radiotracer  measurements  of  the  reaeration 
rate  coefficient,  K  sub  2,  in  24  different  streams 
were  summarized  and  used  to  develop  an  energy 
dissipation  model  for  predicting  reaeration  in  non- 
tidal  free-flowing  streams.  The  field  studies  in- 
cluded a  wide  range  of  hydraulic  properties  and 
stream  flows.  The  energy  dissipation  model  is  K 
sub  2  =  C  (delta  h/t  su  f)  ,  where  K  sub  2  is  the 
reaeration  rate  coefficient  (natural  base);  delta  h  is 
the  water  surface  elevation  change  through  a 
stream  segment;  t  sub  f  is  the  time  of  flow;  and  C 
is  the  escape  coefficient.  In  a  total  of  605  in- 
dividual field  tracer  measurements  of  K  sub  2  and 
the  associated  hydraulic  properties,  the  observed 
coefficients  ranged  from  essentially  zero  to  as 
much  as  15.0/hr  at  waterfalls.  For  predictive  pur- 
poses, recommended  values  were  provided  for  the 
escape  coefficient,  C.  In  addition,  a  generagl 
stream  slope  model  was  presented,  although  it  is 
not  as  reliable  as  the  energy  dissipation  model. 
(See  also  W69-02821)  (Henley-ISWS) 
W77-05977 

MEASUREMENT  OF  ENVIRONMENTAL 
TRADE-OFFS  AND  PUBLIC  POLICY:  A  CASE 
STUDY, 

Virginia    Polytechnic     Inst,     and     State     Univ., 
Blacksburg.  Dept.  of  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  6G. 
W77-06002 


THE  EFFECT  OF  COAL  SURFACE  MINING  ON 
THE  WATER  QUALITY  OF  MOUNTAIN 
DRAINAGE  BASIN  STREAMS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-06012 


CONNECTICUT    RIVER    WATER    RESOURCE 
DECISION-MAKING, 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-06017 


MURKY     WATERS:     PRIVATE     CLAIMS     TO 
DEEP  OCEAN  SEABED  MINERALS, 

For  primary  bibliographic  entry  see  Field  6E. 
W77-06043 


GROUND     WATER     PROBLEMS     WITH     OIL 
SHALE  MINING  IN  THE  PICEANCE  BASIN, 

Geological      Survey,      Denver,      Colo.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-06045 


POLLUTION  FEES  ARE  FOR  REAL  IN 
FRANCE, 

Lyon  Water  and  Power  Co.  (France). 
F  Fiessinger,  and  P.  F.  Teniere-Buchot. 
Water  Spectrum,  Vol  8,  No  1,  p  29-35  (Spring- 
Summer  1976).  2  fig,  3  photo,  1  drawing. 

Descriptors:  "Water  pollution  control,  "Foreign 
countries,  "Pollution  taxes(Charges),  "Water 
quality  control,  Basins,  Hydrography,  Population, 
Legislation,  Financing,  Suspended  solids,  Toxici- 


ty,     Effluents,      Treatment,      Water 
menKAppliedJ,   Water   policy,   Water   rest 
Water  costs,  Water  users,  Waste  water  treal 
Identifiers:   "Pollution  fees,  '.'ran" 
mittee,  Basin  agency,  Basin  commit 

The  year  1964  marked  a  turning  point 
management  of  France's  water  quality  pr< 
A  new  law  was  passed  which  required  the  : 
of  water  related  problems  through  a  consei 
all  users  within  each  of  six  hypographic 
covering  the  entire  country.  Two  type* 
ganizations  were  set  up  to  implement  the  n< 
The  first  type  is  the  basin  committee.  The 
type  is  the  basin  agency  which  executes  tb 
mittee  decisions.  The  basic  objective  of  th 
cies  are:  developing  water  resources  and  ] 
pollution.  Communities  are  provided  wii 
sidies  ranging  from  20  to  40  percent  of  inv< 
cost  to  build  sanitation  works.  The  means 
port  these  subsidy  programs  came  from  ac; 
calculated  system  of  withdrawal  and  p< 
fees.  The  amounts  collected  are  determi 
two  opposing  factors:  the  cost  of  greater  p 
tion,  and  the  willingness  of  the  general  p 
support  the  improvement.  Some  of  the  f< 
surement  criteria  are:  (1)  amounts  of  sus 
solids;  (2)  amounts  of  soluble  salts;  Ci)  tox 
the  effluent.  Quality  objectives  and  loi 
goals  are  also  taken  into  account  in  the  app 
of  fees.  (Martin-Florida) 
W77-06046 


CALIFORNIA -SAVING  THE  COAST', 

For  primary  bibliographic  entry  see  Field  6<| 
W77-06048 


ACHIEVEMENTS     IN     MARINE     CONS 
TION,  1.  MARINE  PARKS, 

International  Union  for  Conservation  of 

and   Natural   Resource?,    Morges   (Switzi 

Commission  on  Ecology. 

M.  Bjorklund. 

Environmental  Conservation,  Vol  1,  No  3 

17,  Autumn  1974.  1  map,  35  ref. 

Descriptors:  "Oceans,  "Natural  res! 
"Pollution,  "Protection,  Dredging,  Minii 
Exploitation,  Exploration,  Gravels,  LaW 
sea,  International  law,  Jurisdiction, 
Governments,  Ecology,  Thermal  polluti1 
fluents,  Pollutants,  Conservation,  Marine 
Beds,  Coasts. 

Identifiers:         "Marine        preserves, 
ecosystems,  Deep  sea  mining,  Ocean  dumi 

Exploitation  of  the  natural  resources  of  tb 
beds  and  coastal  zones  has  increased  to  t 
that  serious  environmental  problem? 
emerged.  Activities  such  as  off-shore  dred 
sand  and  gravel,  oil  and  gas  exploitati 
mineral  extraction  should  be  controlled  thi 
international  program  for  the  allocation  i 
servation  of  marine  resources  since  the  oi 
have  historically  been  considered  as  belo 
all  countries.  A  number  of  countrit 
established  marine  parks  and  reserves  in 
protect  a  portion  of  the  marine  ecosysti 
author  provides  a  brief  review  of  the  s 
marine  conservation  in  various  regions  an 
world  including  North  America,  South  / 
Antarctica,  the  Indo-Pacif  ic ,  the  Ca 
Africa,  the  Mediterranean,  and  Northern 
Since  concentrated  use  and  development  r 
detrimental  effect  on  many  coastal  za 
estuaries,  the  author  suggests  that  a  high 
international  program  for  marine  conserv 
established.  (Capehart-Florida) 
W77-06049 

LEGAL    ASPECTS    OF    WATER    POL 
CONTROL, 

Imperial  Government  of  Iran,  Tehran. 
M.  Sarmad. 
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oceedings  of  the  International  Conference 
iter  Law  and  Administration,  International 
iation  for  Water  Law,  February  8-14,  1976, 
as  Venezuela;  Published  by  The  Commis- 
or  the  National  Water  Resources  Develop- 
Plan  (Coplanarh),  Caracas,  Venezuela  d 
085,  1976.  v 

ptors:  "Foreign  countries,  »Water  pollution 
♦Legislation,  *Law  enforcement, 
ties(Legal),  "Pollution  taxes(Charges), 
nments,  Social  aspects,  Legal  aspects, 
mic  impact,  Standards,  Water  quality  stan- 
Regulation,  Abatement,  Water  pollution, 
pollution  treatment,  Planning,  Administra- 
encies,  Permits,  Effluents. 
iers:  Licenses,  Effluent  limitations,  Ad- 
ative  regulations,  Iran. 

)lution  to  water  pollution  is  a  multidiscipli- 
sk.  Such  fields  as  civil  engineering,  chemis- 
ilogy  and  law  are  needed  in  order  to  develop 
>lete  answer.  The  role  of  law  in  pollution 
ent  is  two-fold.  Primarily,  it  must  produce 
it  practical  legislation  to  achieve  desired 
econdly,  efficient  enforcement  procedures 
:  developed  to  ensure  that  the  standards  are 
ffective  legislation  will  first  consider  the 

condition  of  the  water  and  then  work 
irds  in  increments  to  achieve  the  level  of 
Itialhy  desired.  Sudden  stringent  require- 
would  have  a  severe  economic  impact  on 

Governments  must  also  supply  adequate 
iry  resources  to  accomplish  the  legislative 
"hese  monies  can  be  obtained  by  taxing  a 

commensurate  with  the  amount  of  pollu- 
emits.  Sanctions  are  necessary  in  order  to 

the  pollution  laws.  Appropriate  sanctions 
nclude  extremely  high  pollution  taxes,  civil 
:s,  injunctions,  and  criminal  penalties  for 

violations.  Adequate  enforcement  is  also 
ry.  An  anti-pollution  police  force  could 
Be  whether  water  quality  standards  are 
let,  and  utilize  the  judicial  remedies  pro- 
i  the  legislature.  (Moorhouse-Florida) 


)NMENTAL  LAW-COMMERCE 

E-CONGRESS  MAY  PROHIBIT  THE 
iRGE  OF  OIL  INTO  NONNAVIGABLE 
ARY  OF  NAVIGABLE  WATER  AB- 
HOWING  THAT  OIL  REACHED  AND 
rED  NAVIGABLE  WATER, 
hworth,  Jr. 
I  Law  Review,  Vol  27,  p  227-248,  Spring 

ors:  "Constitutional  law,  "Federal  Water 
Control     Act,      "Navigable      rivers, 
nes,  "Non-navigable  waters,  Legislation 
jurisdiction,  Judicial  decisions,  Law  en- 
it,    Legal    review,    Path    of    pollutants, 
w,  Oil  pollution,  Legal  aspects,  Water 
sources,  Water  pollution  control. 
s:     "FWPCA     Amendments    of     1972 
uty  tests,  Navigation  obstructions. 

I  States  v.  Ashland  Oil  and  Transport  Co 
Circuit  Court  of  Appeals  held  that  Con- 
ine power  to  control  pollution  in  non- 
tnbutaries  of  navigable  waters  and  no 
ed   be   offered   that   pollution   actually 
avigable  waters.  The  Federal  Water  Pol- 
ntrol  Act,  as  amended,  was  thus  found  to 
mate  constitutional  exercise  of  Congres- 
mmerce  power.  The  puzzling  aspect  of 
ons  was  its  basis  in  navigability  since  no 
navigability  impairment  was  required, 
on  suggests  that  a  narrow  concern  with 
:  waters'  is  not  the  extent  of  Congres- 
"er.  The  district  court  had  adopted  the 
"ew   that  pollution   may   be   regulated 
cause  of  its  effect  on  navigable  waters 
Circuit  rejected  this  view,  ostensibly 
ck  of  any  proof  of  navigability  impair- 
uie  general  language  of  the  opinion  sug- 
:ment  with  the   lower  court.   (Comer- 


W77-06053 


s?!tt  ™™CTA?;SJRIKING  A  BARGAIN  FOR 
SETTLEMENT  AT  GENEVA, 

Columbia  Univ.,  New  York.  School  of  Law 

«?-,r-,P£^cry  blbu°graphic  entry  see  Field  6E. 
W  /  / -06054 


EF- 


UREA      AND      AMMONHJM      NITRATE- 
FLUENT  GUIDELINES  AND  STANDARDS. 

Environmental  Protection  Agency,   Washington, 

Federal  Register,  Vol  41,  No  138,  p  29429-32  Julv 
16,  1976.  16  tab.  '       y 

Descriptors:  "Fertilizers,  "Standards,  "Waste 
water  treatment,  "Industrial  wastes,  Administra- 
tive agencies,  "Ureas,  "Ammonium  compounds, 
Economic  impact,  Runoff,  Federal  government, 
Ammonia,  Nitrogen,  Waste  treatment,  Chemical 
industry,  Nitrogen  compounds,  Agricultural 
chemicals,  "Nitrates,  Agricultural  runoff,  Water 
quality  control. 

Identifiers:  "Administrative  regulations,  Ammoni- 
um nitrate. 


trol  technology  currently  available  and  for  the 
reduction  attainable  by  application  of  the  best 
available  technology  economically  achievable 
Standards  of  performance  are  set  for  new  sources 
Discharges  from  shipping  losses  and  precipitation 
runoff  are  excluded  from  these  regulations. 
(Capehart-Flonda) 
W77-06056 


PROPOSED  EFFLUENT  GUIDELINES  AND 
STANDARDS  FOR  PULP,  PAPER  AND  PAPER 
BOARD  POINT  SOURCE  CATEGORY 

Environmental  Protection  Agency,   Washington, 

Federal  Register,  Vol.  41,  No.  34,  p  7685-7700 
February  19,  1976. 

Descriptors:  "Pulp  and  paper  industry,  "Pulp 
wastes,  "Federal  government,  "Administrative 
agencies,  Federal  Water  Pollution  Control  Act 
Regulation,  Effluents,  Water  treatment,  Permits' 
Waste  water  treatment,  Wastes,  Wood  wastes' 
Water  pollution  sources,  Organic  wastes,  Lumber- 
ing. 

Identifiers:  "Effluent  limitations,  "Effluent 
guidelines,  Federal  Water  Pollution  Control  Act 
Amendments  of  1972(FWPCA). 

Pursuant  to  provisions  and  amendments  of  the 
federal  Water  Pollution  Control  Act  (FWPAC), 
the     Environmental    Protection    Agency    (EPA) 
proposed     guidelines     and     standards     limiting 
discharge  of  effluents  from  pulp  operations.  Stan- 
dards are  outlined   for  existing  and   new  point 
sources,    and    for    pretreatment    standards    for 
discharge  into  sewer  systems.  All  of  the  standards 
are     based     on    effluent    reductions    attainable 
through  the  application  of  the  best  practicable  con- 
trol technology  currently  available.  The  standards 
are  put  into  sixteen  categories  depending  on  the 
type  of  pulp  processing;  included  are  various  kraft 
categories,  groundwoods,  sulfite,  soda,  deink  and 
NI  divisions.  Specific  figures  are  provided  for  ef- 
fluent limitation  on  a  daily  maximum  and  30-day 
average  basis,  for  BODS,  TSS,  Color,  and  pH 
Provisions  are  indicated  for  public  participation  in 
the  rulemaking  by  the  submission  of  written  com- 
ments on  any  aspect  of  the  proposed  regulations 
and  copies  of  supporting  materials  will  be  made 
available   for  inspection  at  the   EPA  library   in 
Washington,  D.C.  The  Federal  Water  Pollution 
Control  Act  requires  the  achievement  of  the  ef- 
fluent  limitations   not   later  than   July    1     1977 
(Molloy-FIorida) 
W77-06055 


The  Environmental  Protection  Agency  has 
proposed  amending  the  effluent  guidelines  and 
standards  for  the  urea  and  ammonium  nitrate  sub- 
categories of  the  fertilizer  manufacturing  point 
source  category.  The  procedure  used  to  determine 
the  new  guidelines  is  outlined.  An  appendix  is  in- 
cluded which  summarizes  the  information  used  as 
a  basis  for  the  proposed  regulation.  The  effluent 
characteristics  for  which  limitations  are 
established  are  ammonia,  organic  nitrogen,  and 
pH.  Guidelines  are  proposed  for  the  reduction  at- 
tainable by  application  of  the  best  practicable  con- 


CANNED  AND  PRESERVED  SEAFOOD 
PROCESSING  POINT  SOURCE  CATEGORY 
EFFLUENT  GUIDELINES  AND  STANDARDS      ' 

Environmental  Protection  Agency,   Washington, 

Federal  Register,  Vol  40,  No  231,  p  55770-801 
December  1,  1975. 

Descriptors:  "Fish  handling  facilities,  "Fish, 
"Canneries,  "Waste  water  treatment,  "Regulation^ 
Effluents,  Industrial  wastes,  Shellfish,  Biochemi- 
cal oxygen  demand,  Chemical  oxygen  demand 
Standards,  Bottom  fish,  Catfishes,  Salmon! 
Crabs,  Oysters,  Shrimp,  Water  quality,  Water 
quality  control,  Administrative  agencies  Federal 
government,  Pollution. 
Identifiers:  "Administrative  regulations. 

The  Environmental  Protection  Agency  is 
establishing  final  effluent  limitations  and 
guidelines  for  existing  sources  and  standards  of 
performance  and  pretreatment  standards  for  new 
sources  in  the  canned  and  preserved  seafood 
processing  category.  The  processing  subcategories 
included  in  the  regulation  are  catfish,  tuna,  bottom 
fish,  crab,  shrimp,  salmon,  clam,  oyster,  sardine, 
scallop,  herring,  and  abalone.  The  effluent  charac- 
teristics for  which  limitations  are  set  are  BOD5, 
TSS,  oil  and  grease,  and  pH.  Comments  on  the 
regulation  were  solicited  from  members  of  the 
seafood  processing  industry.  These  comments  and 
the  response  to  them  by  the  Environmental  Pro- 
tection Agency  are  summarized  in  the  notice  of  the 
regulation.  (Capehart-FIorida) 
W77-06057 


UNITED  STATES  V  NORFOLK  DREDGING 
COMPANY  ($3,000  PENALTY  FOR  MINOR  OIL 
SPILL  NOT  EXCESSIVE). 

For  primary  bibliographic  entry  see  Field  6E 
W77-06058 


TRI-COUNTY  LANDFILL  COMPANY  V  IL- 
LINOIS POLLUTION  CONTROL  BOARD 
(LANDFILLS  POLLUTING  WATERS  TERMED 
HAZARDS). 

For  primary  bibliographic  entry  see  Field  6E 
W77-06066 


MONSANTO  COMPANY  V  ILLINOIS  POLLU- 
TION CONTROL  BOARD  (REQUIREMENTS 
FOR  PETITIONING  FOR  PERMANENT  VARI- 
ANCE FROM  WATER  POLLUTION  REGULA- 
TIONS PERTAINING  TO  MERCURY 
DISCHARGE  INTO  PUBLIC  SEWER  SYSTEM). 
For  primary  bibliographic  entry  see  Field  6E 
W77-06068 


WATER 


PROCEEDINGS  MISSISSD7PI 

RESOURCES  CONFERENCE  1976. 

Mississippi  State  Univ.,  Mississippi  State.  Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  4A 

W77-06084 


LAKE     WATER     QUALITY 


BAY     SPRINGS 
STUDY, 

Army  Engineer  Waterways  Experiment  Station 

Bicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  5B 

W77-06087 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


CONTROL  OF  WATER  POLLUTION  FROM 
CROPLAND,  VOLUME  1--A  MANUAL  FOR 
GUIDELINE  DEVELOPMENT, 

Agricultural  Research  Service,  Washington,  D.C. 
B.  A.  Stewart,  D.  A.  Woolhiser,  W.  H. 
Wischmeier,  J.  H.  Caro,  and  M.  H.  Frere. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-249  517, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Prepared    as    a    joint   publication    of    Office    of 
Research  and  Development,  EPA,  and  Agricul- 
tural   Research    Service,    USDA.    Report    EPA- 
600/2-75-026a,  July  1975.  40  fig,  21  tab. 

Descriptors:  'Return  flow,  Sediments,  Nutrients, 
•Pesticides,  Crop  production,  Agriculture,  Pollu- 
tion, Water  quality.  Water  pollution  control, 
♦Sediment  control,  'Nutrient  removal. 

Engineering  and  agronomic  techniques  to  control 
sediment,  nutrient,  and  pesticide  losses  from 
cropland  were  identified,  described,  and  evalu- 
ated. Methodology  was  developed  to  enable  a  user 
to  identify  the  potential  sources  of  pollutants, 
select  a  list  of  appropriate  demonstrated  controls, 
and  perform  economic  analyses  for  final  selection 
of  controls.  The  information  is  presented  in  the 
form  of  regional  maps,  decision  flow  charts,  ta- 
bles, and  brief  technical  highlights.  (Skogerboe- 
Colo  St) 
W77-06097 


SCIENTIFIC  IRRIGATION  SCHEDULING  FOR 
SALINITY  CONTROL  OF  IRRIGATION 
RETURN  FLOWS, 

Agricultural  Research  Service,  Kimberly,  Idaho. 
Snake  River  Conservation  Research  Center. 
M.  E.Jensen. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-249  114, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Environmental  Protection  Technology  Series,  Re- 
port EPA-600/2-75-064,  November  1975.  91  p,  5 
fig,  4  tab,  97  ref ,  append. 

Descriptors:  Irrigation,  'Irrigation  efficiency, 
'Return  flow,  Irrigated  land,  'Leaching,  Salinity, 
Management,  'Scheduling,  Reviews,  Water  pollu- 
tion control,  Irrigation  water. 

Identifiers:  'Irrigation  scheduling,  Leaching  frac- 
tion, 'Salinity  control. 

A  comprehensive  review  is  presented  of  irrrigation 
water  management  principles,  factors  to  be  con- 
sidered in  improving  irrigation  water  management, 
leaching  requirements,  climatological  approaches 
to  irrigation  scheduling,  scope  of  irrigation 
scheduling  in  1974,  basic  concepts  of  scheduling 
services,  and  probable  effects  of  scientific  irriga- 
tion scheduling  on  salinity  of  return  flows.  A 
definition  of  irrigation  water  management  efficien- 
cy is  presented  to  evaluate  the  annual  volume  of  ir- 
rigation water  used  relative  to  the  optimum 
amount  needed  for  maximum  annual  crop  produc- 
tion or  income.  The  term  considers  the  minimum, 
but  essential  water  needed  for  both  consumptive 
and  nonconsumptive  uses.  The  lack  of  significant 
change  in  irrigation  efficiency  during  the  past 
several  decades  is  discussed  and  attributed  to 
problems  associated  with  the  management  of  a 
complex  soil-crop-environment  system,  a  lack  of 
economic  incentives  to  make  improvements,  and 
ineffective  traditional  approaches  to  improve  ir- 
rigation scheduling.  New  proposed  minimal 
leaching  practices  are  discussed.  (Skogerboe-Colo 
St) 
W77-06098 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


INTRODUCTION  AND  OVERVIEW, 

National   Bureau  of   Economic   Research   ,   Inc. 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-05669 


FLOOD  PLAIN  MANAGEMENT  THROUGH  AL- 
LOCATION OF  LAND  USES  ~  A  DYNAMIC 
PROGRAMMING  MODEL, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  En- 
vironmental Studies. 

For  primary  bibliographic  entry  see  Field  6F. 
W77-05720 

COMMENT  ON  'AN  OPTIMIZATION  MODEL 
FOR  REGIONAL  WATER  QUALITY  MANAGE- 
MENT' BY  JOHN  R.  MCNAMARA, 

California  Univ.,  Los  Angeles.  Dept.  of  Engineer- 
ing Systems. 

For  primary  bibliographic  entry  see  Field  5G. 
W77-05919 


DISCRETE  REPRESENTATION  OF  STORAGE 
FOR  STOCHASTIC  RESERVOIR  OPTIMIZA- 
TION, 

Department      of      the      Environment,      Ottawa 
(Ontario).  Hydrology  Research  Div.;  and  Depart- 
ment of  the  Environment,  Ottawa  (Ontario).  In- 
land Waters  Directorate. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-05921 


and  instantaneous  project  implementation 
also  assumed  that  facilities  are  unable  to  pi 
beyond  maximum  capacity,  that  target  de 
are  fixed,  that  cost  functions  for  both  initi^ 
struction  and  expansions  are  identical 
slant  over  time,  and  that  the  planning  horizo 
finite.  (Bell-Cornell) 
W77-05924 


GOAL  PROGRAMMING  MODEL  FOR  W 
QUALITY  PLANNING, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil; 

vironmental  Engineering. 

For  primary  bibliographic  entry  see  Field  55 

W77-05925 


AN  HIERARCHICAL  GOAL  PROGRAN 
APPROACH  TO  ENVIRONMENTAL-LA!* 
MANAGEMENT, 

Texas  Univ.  at  Austin. 

For  primary  bibliographic  entry  see  Field  64 

W77-05979 


A  GEOGRAPHICAL  SYSTEMS  ANALY! 
THE  WATER  DISPOSAL  NETWORKS  C 
NEW  YORK  METROPOLITAN  REGION, 

Columbia  Univ.,  New  York.  Dept.  of  Geogi 
For  primary  bibliographic  entry  see  Field  5; 
W77 -05985 


ANALYSIS    OF    REGIONAL    WASTE   1 
MENT  SYSTEMS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  CI 

gineering. 

For  primary  bibliographic  entry  see  Field  5 

W77-05987 


MODELS  FOR  CAPACITY  PLANNING  OF 
WATER  SYSTEMS, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of  En- 
vironmental Science  and  Engineering. 
D.  T.  Lauria,  D.  L.  Schlenger,  and  R.  W. 
Wentworth. 

Journal  of  the  Environmental  Engineering  Divi- 
sion Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol.  103,  No.  EE2,  p  273-291, 
Proceedings  paper  No.  12880,  April  1977.  7  fig,  3 
tab,  14  ref,  3  append. 

Descriptors:  'Approximation  method,  'Water 
supply,  'Standards,  'Optimization,  'Investment, 
Costs,  Model  studies.  Economies  of  scale,  Sanita- 
ry engineering,  Design,  Planning,  Systems  analy- 
sis, Construction,  Equations. 

Identifiers:  'Capacity  planning.  Waiting  period, 
Social  costs,  Penalty  costs,  Cost  minimization, 
Capacity  expansions. 

Several  mathematical  models  are  reported  in  the 
technical  literature  for  finding  the  optimal  capacity 
of  water  systems.  Many  require  the  use  of  numeri- 
cal techniques  and  of  the  computer  for  solution. 
Simple  approximating  equations  are  presented  for 
calculating  the  optimal  design  periods  of  two 
models  particularly  relevant  to  sanitary  engineer- 
ing; one  pertains  to  capacity  expansions  and  the 
other  to  initial  construction  where  facilities  have 
not  yet  been  built.  The  objective  function  is  cost 
minimization.  The  principal  contribution  of  this 
paer  is  a  model  for  determining  the  optimum  wait- 
ing period  prior  to  constructing  new  systems;  an 
approximating  equation  is  presented  for  the  op- 
timality  conditions  to  avoid  use  of  numerical 
methods.  Model  assumpltions  are  apropriate  for 
both  economicall  advanced  and  developing  coun- 
tries. The  penalty  cost  of  not  satisfying  demands  is 
shown  to  be  a  key  model  parameter;  a  method  is 
presented  for  inputting  its  value.  Numerical  exam- 
ples are  included.  Many  of  the  assumptions  of  the 
models  herein  are  identical.  Among  the  more  obvi- 
ous assumptions  are  linearly  increasing  demand 


MULTIOBJECTIVE  PROGRAMING 

WATERSHED   MANAGEMENT:   A   STU 
THE  CHARLESTON  WATERSHED, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems 

dustrial  Engineering. 

For  primary  bibliographic  entry  see  Field  4 

W77-05994 


EXTENDED  PERIOD  SIMULATION  OF ' 
SYSTEMS-PART  B, 

Systems  Control,  Inc.,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Field  4 
W77-05996 

PREDICTIVE  WATER  DEMAND  MODI 
CENTRAL  AND  SOUTHERN  FLORIDA, 

Central  and  Southern  Florida  Flood  Con 
trict,  West  Palm  Beach.  Resources  Plannir 
For  primary  bibliographic  entry  see  Field  ( 
W77-06047 

6B.  Evaluation  Process 

INTRODUCTION  AND  OVERVTEW, 

National  Bureau   of  Economic  Researc 

Washington,  D.C. 

H.  M.  Peskin,  and  E.  P.  Seskin. 

In:  Cost-Benefit  Analysis  and  Water  Pollu 

icy.  The  Urban  Institute,  Washington,  D 

p  1-33.  20  ref.  (Paper  submitted  to  EPA  j 

um,  Annapolis,  Maryland,  Sept.  1973). 

Descriptors:  'Cost-benefit  analysis,  *E 
efficiency,  'Costs,  'Benefits,  'Water 
control,  Water  policy,  Assessment,  Proj 
fects,  Estimating,  Pollutants,  Eng 
Discount  rates,  Land,  Demand,  Systems 
Risks. 

Identifiers:  Tangible  effects.  Intangible 
Transfer  function.  Decision  theory. 


78 


isic  concepts  used  in  cost-benefit  analysis 
e  center   of   much   confusion,   expecially 
many  policy  makers.  Examined  herein  are 
icepts  of  efficiency,  benefit,  and  cost.  Cost- 
analysis  is  a  formal  procedure  for  compar- 
cost  and  benefits  of  alternative  policies. 
:thodology's  primary  goal  is  to  achieve  al- 
i  efficiency;  project  benefits  are  defined  by 
uch  people  are  willing  to  pay  for  project 
I   Next,    the    most   important   issues    as- 
il  with   the   assessments   of   benefits   are 
i  and  contrasted:  (1)  allocative  vs.  distribu- 
ifects;  (2)  primary  vs.  secondary  effects- 
[ible  vs.  intangible  effects;  and  (4)  partial 
:ral  analysis.  In  considering  the  implemen- 
if  benefit  assessments,  the  kinds  of  infor- 
needed  by  the  analyst  are  discussed;  condi- 
nder  which  a   variety   of  approaches   to 
assessment  might  be  used  are  clarified 
» main  issues  in  the  assessment  of  costs  are 
:d:  (1)  partial  analysis  vs.  a  systems  ap- 
and  (2)  estimating  costs  on  a  short-run  vs 
un  basis.  Next,  major  problems  faced  in 
ng  the  costs  of  reducing  water  pollution 
lighted;  suggested  approaches  to  cost  esti- 
are  given.  Aspects  of  an  uncertain  future 
analyzed  by  considering  social  discount 
Hon  value  and  irreversibility,  and  the  role 
ion  theory.  Finally,  important  institutional 
n  cost-benefit  analysis  are  discussed;  con- 
are    institutional    structures,    and     the 
of  whether  cost-benefit  analysis  should 
icted  by  the  sponsoring  agency  or  by  out- 
lysts  is  raised.  The  relation  between  cost- 
inalysis  and  policy  evaluation  is  discussed 
ision.  (See  also  W76-1 1 153)  (Bell-Cornell) 


RESOURCES  ISSUES  FOR  A  GROW- 
KL  INDUSTRY, 

Univ.     at     Urbana-Champaign.     Water 
:s  Center, 
ary  bibliographic  entry  see  Field  6D. 


WATER  RESOURCES  PLANNING-Field  6 
Water  Demand — Group  6D 


.TURAL-FUNCTIONAL  ANALYSIS  OF 
CIO-POLITICAL  SYSTEM  RELATIVE 
ATER  AND  RELATED  LAND 
CES    IN    THE    COASTAL    ZONE    OF 

Univ.,  S.  C.Dept.  of  Political  Science 
ert,  and  M.  R.  Pilo. 

from  the  National  Technical  Informa- 
ce,  Springfield,  VA  22161  as  PB-264  884, 
:s:  A12  in  paper  copy,  A01  in  microfiche' 
irolina  Water  Resources  Research  In- 
lemson,  WRRI  Report  No.  67,  January 
P,  1  fig.  B-061-SCO). 

rs:  'Planning,  'Economics,  *Local 
nts  Competing  uses,  'Computer  pro- 
outh  Carolina,  Coastal  plains,  Political 
'Ocial  aspects,  Organizations,  Pollution 
,  Decision  making. 

:  Myrtle  Beach(SC),  Georgetown(SC), 
>(SC),  Beaufort  Horry  County,  Geor- 
£"nty,  Charleston  County,  Berkeley 
Colleton  County,  Beaufort  County 
mty.  J 


useful  in  siting  industry  where  it  will  be  most  wel- 
come and  in  calculating  the  degree  and  nature  of 
opposition  to  be  expected  for  any  given  type  of  in- 
dustry in  any  given  location 

W77-05722 


f™UATI°N  °F  AGRICULTURAL  ADJUST- 
MENT  TO  IRRIGATION  WATER  SALINITY-  A 

ARIZONA8™^       F°R       WNAL       COUNTY, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3C 

W77-05733 


^!^lNMENTAL   IMPACTS   OF  LAND   USE 
CHANGE, 

Hawaii  State  Dept.  of  Planning  and  Economic 

K5 ™v!' HonoluIU- Research  and  Economic 

For  primary  bibliographic  entry  see  Field  6G 
W77-05922 


MODELS     FOR     CAPACITY     PLANNING     OF 
WATER  SYSTEMS, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  6A 
W77-05924 


GOAL  PROGRAMMING  MODEL  FOR  WATER 
QUALITY  PLANNING, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  5D 
W77-05925 


ASSESSING       PROGRAM       IMPACT-WATER 
RESOURCES  PLANNING  ACT,  TITLE  III 

Arizona  Univ.,  Tucson.  Dept.  of  Hvdrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  6E 

W77-05989 


MULTIOBJECTIVE  PROGRAMING  IN 

WATERSHED   MANAGEMENT:   A  STUDY   OF 
THE  CHARLESTON  WATERSHED, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 

For  primary  bibliographic  entry  see  Field  4D 
W77-05994 


MEASUREMENT  OF  ENVIRONMENTAL 
TRADE-OFFS  AND  PUBLIC  POLICY:  A  CASE 
STUDY, 

Virginia     Polytechnic     Inst,     and     State     Univ 
Blacksburg.  Dept.  of  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  6G 
W77-06002 


al-functional  analysis  was  made  of  the 
ical  system  of  the  seven  coastal  coun- 
outh  Carolina  (Horry,  Georgetown, 
Charleston,  Colleton,  Beaufort,  and 
the  purpose  of  developing  an  additional 
m  tor  those  decision-makers  concerned 
and  related  land  resources  planning  for 
'  zone.  Active  and  latent  political  in- 
'Ps  were  identified,  as  well  as  the 
tal  units  with  jurisdiction  over  parts  of 
zone,  and  interviews  were  conducted 
A  unity  index  was  developed  for  the 
'ernmental  units  and  a  power  index  for 
I  groups.  All  data  were  stored  in  the 
>nd  ,n  combination  with  the  indexes 
seful  to  planners  for  the  coastal  zone- 


CONNECTICUT  RIVER  WATER  RESOURCE 
DECISION-MAKING, 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 
E.  R.  Kay  nor. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-265  390, 
Price  codes:  A18  in  paper  copy.  A01  in  microfiche. 
Completion  Report  FY-77-6,  Publication  No    83 

£&£???-  386  p'  2  fig'  26  tab-  303  ref-  8  append! 
OWRTC-4116(No.  9058X1). 

Descriptors:  'Interstate  rivers,  'Connecticut 
River,  'Decision-making,  'Management,  Water 
supply,  Water  resources,  Hydroelectric  power, 
Flood  control,  Water  pollution  control,  Recrea- 
tion, Water  conservation,  History,  Diversion 
Planning,  'Project  planning. 


Development  of  resource  projects  and  programs  in 
the  Connecticut  River  basin  are  traced  from 
Colonial  times  to  the  present.  Case  materials  on 
nve  areas  of  modern  concern  are  emphasized. 
I  hey  are  water  supply  (including  out-of-basin 
diversion),  water  pollution  control,  flood  control 
electric  power  generation,  and  recrea- 
tional/preservational  programs.  Methods  em- 
ployed include  historical  reconstruction  through 
written  documents,  interview  of  participants  in 
current  resource  planning  programs,  participant 
observation,  and  an  experimental  attempt  to  simu- 
late a  decision-making  situation.  Theoretical  focus 
is  on  how  decisions  to  undertake  basin  resource 
programs  evolved  and  on  what  bearing  prior 
resource  actions  have  on  decisional  options  A 
major  conclusion  is  that  incremental  planning 
strategies  have  produced  more  satisfactory  out- 
comes than  comprehensive  planning  strategies 
but  that  planning  theory  suffers  from  its  concep- 
tual disassociation  of  rational-deductive 
methodology  and  incremental  strategy  (Lefferts- 
Massachusetts) 
W77-06017 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

ENVIRONMENTAL  PROTECTION  COSTS  IN 
THE  SWEDISH  PULP  AND  PAPER  INDUSTRY 
(MILJOVARDSKOSTNADER  I  SVENSK 

MASSA-OCH  PAPPERSINDUSTRI), 

For  primary  bibliographic  entry  see  Field  5D 
W77-05701 


ENVIRONMENTAL   IMPACTS  OF  LAND   USE 
CHANGE, 

Hawaii  State  Dept.  of  Planning  and  Economic 

Development,  Honolulu.  Research  and  Economic 

Analysis  Div. 

For  primary  bibliographic  entry  see  Field  6G 

W77-05922 


CONSERVATIONAL    WATER    PRICING    FOR 
INCREASED  WATER  SUPPLY  BENEFITS 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

hngineenng. 

For  primary  bibliographic  entry  see  Field  6D 

W77-05993 


IMPLICATIONS  OF  RISING  ENERGY  COSTS 

p?RJRR,I£tTED  FARMS  IN  THE  OKLAHOMA 
rAINHANDLE, 

Oklahoma    State     Univ.,     Stillwater.     Dept     of 

Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  3F 

W77-05995 


6D.  Water  Demand 


WATER  RESOURCES  ISSUES  FOR  A  GROW- 
ING COAL  INDUSTRY, 

Illinois     Univ.     at     Urbana-Champaign      Water 

Resources  Center. 

G.  E.  Stout,  and  E.  D.  Brill. 

Presented  at  Conference  on  'Water  for  Energy 

Development,'  Engineering  Foundation  and  U  S 

Water  Resources  Council,  December  5-10    1976 

25  p,  10  ref.,  5  tab.,  1  fig.  OWRT  B-092-ILL(2). 

Descriptors:      'Energy,      'Water     requirements, 
Natural    resources,    'Planning,    'Fossil    fuels 
Water  resources,  'Ohio  River,  'Water  demand 
Identifiers:  'Coal  resources  development. 

Developing  the  abundant  domestic  coal  resources 
represents  one  way  of  meeting  future  energy 
needs.  Since  coal  is  a  dirty  fuel,  as  compared  to  oU 
and  gas,  direct  combustion  leads  to  unacceptable 
environmental  degradation.  As  a  result,  much  at- 
tention is  being  given  to  converting  coal  to  other 
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Field  6-WATER  RESOURCES  PLANNING 
Group  6D— Water  Demand 


solid  liquid,  and  gaseous  forms  before  use.  Large 
amounts  of  water  are  'consumed'  in  some  of  these 
conversion  processes;  and,  in  addition,  large 
amounts  of  water  may  be  used  for  cooling  pur- 
poses. The  amount  of  intake  water  required  and 
the  amount  lost  to  evaporation  depend  greatly  on 
the  cooling  technology  employed.  Although  water 
is  generally  abundant  in  the  eastern  part  of  the 
United  States,  there  are  already  local  shortages. 
Also,  proper  planning  of  water  development  must 
recognize  competing  municipal,  industrial,  and 
agricultural  uses  as  well  as  instream  uses,  such  as 
navigation.  Thus,  social,  political,  and  legal  issues, 
as  well  as  technical  ones,  must  be  considered  as 
management  programs  are  designed.  The  issues 
are  discussed  for  the  Ohio  River  Valley  area. 
W77-05675 


Mich.      Water 


WATER      RESOURCES      OF      WASHTENAW 
COUNTY,  MICHIGAN, 

Geological     Survey,     Lansing, 
Resources  Div. 

F.  R.  Twenter,  R.  L.  Knutilla,  and  J.  O.  Nowlin. 
Washtenaw  County  Metropolitan  Planning  Com- 
mission, Ann  Arbor,  Michigan,  1976.  143  p,  43  fig, 
18tab,25ref. 

Descriptors:  *Water  resources,  "Groundwater 
resources,  *River  basins,  "Water  quality,  "Water 
demand,  Available  water,  "Wisconsin,  Human 
population,  Projections,  Water  utilization,  Ur- 
banization, Streamflow,  Flow  rates,  Aquifer 
characteristics,  Water  yield,  Water  analysis, 
Chemical  analysis. 
Identifiers:  Washtenaw  County(Mich). 

By  the  year  2000  about  400,000  people  will  be  liv- 
ing in  Washtenaw  County,  Mich.  Most  will  live  in 
the  Ann  Arbor-Ypsilanti  area.  About  68  million 
gallons  of  water  per  day  will  be  needed.  Wash- 
tenaw County  is  drained  by  streams  in  the  Grand, 
Rouge,  Huron,  Raisin,  and  Stony  River  basins. 
During  an  average  year,  more  than  700  cfs  (cubic 
feet  per  second)  of  water  is  discharged  discharged 
from  the  county  by  streams  in  these  basins.  The 
Huron  River,  the  largest  stream,  has  an  average 
annual  discharge  of  439  cfs  at  Ann  Arbor.  Most 
surface  water  in  Washtenaw  County  has  less  than 
500  mg/liter  dissolved  solids  and  is  generally  of  a 
calcium  bicarbonate  type.  Glacial  deposits  and 
bedrock  are  tapped  for  water  supplies.  Glacial 
deposits  yield  water  throughout  the  county.  In 
places,  yeilds  may  be  only  enough  for  domestic 
supply.  Elsewhere,  permeable  deposits  may  yield 
3,000  gallons  per  minute  for  several  wells  in  one 
well  field.  Bedrock  yields  water  to  wells  primarily 
along  the  west  margin  and  in  the  southeast  corner 
of  the  county.  Most  bedrock  will  not  yield  suffi- 
cient water  for  large  industrial  or  public  supplies. 
Water  from  glacial  deposits  is  generally  of  good 
quality,  has  low  to  moderate  dissolved-solids  con- 
tent, and  is  of  the  calcium  bicarbonate  type.  Water 
from  bedrock  is  of  varible  quality,  and  dissolved 
solids  increase  with  depth.  In  water  from  bedrock, 
sodium  plus  potassium  constitute  more  than  60 
percent  of  the  cations.  (Woodard-USGS) 
W77-05759 


than  in  1970.  This  total  does  not  include  52,400 
mgd  used  in  the  generation  of  hydro-electric  ener- 
gy. About  half  the  total,  or  2,440  mgd  was  used  for 
irrigation,  most  of  which  86  percent,  was  ground 
water.  Generation  of  thermo-electric  energy,  using 
fossil  and  nuclear  fuels,  required  1,717  mgd  or 
one-third  of  the  State's  water  use.  Fish  and  min- 
now farming  used  342  mgd,  7  percent  of  the  total. 
Forty  three  percent  of  the  total,  2,203  mgd  was 
consumed.  A  little  more  than  half  the  water  used 
was  ground  water;  streams  and  reservoirs  supplied 
the  rest.  The  public-supply  systems  furnished  207 
mgd,  41  mgd  more  than  in  1970;  industry  supplied 
itself  with  196  mgd,  which  was  13  mgd  less  than  in 
1970.  (Woodard-USGS) 
W77-05761 

CONSERVATIONAL    WATER    PRICING    FOR 
INCREASED  WATER  SUPPLY  BENEFITS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Engineering. 

D.  I.  Carey,  and  C.  T.  Haan. 

Water  Resources  Bulletin,  Vol.  12,  No.  6,  p  1119- 

1131   December  1976.  4  fig,  2  tab,  8  ref.  OWRT  A- 

052-KY(4). 

Descriptors:  "Water  resources  development, 
"Water  supply,  "Pricing,  Effects,  "Reservoir 
design,  "Water  demand,  Conservation,  Storage, 
Optimization,  Benefits,  Water  policy,  Water 
requirements,  Water  rates,  Equations,  Mathemati- 
cal models,  Systems  analysis.  Risks. 
Identifiers:  Benefit  maximization. 

A  study  was  made,  employing  a  deterministic 
price  function  and  simulation  analysis,  to  deter- 
mine if  benefits  from  water  supply  could  be  in- 
creased by  utilizing  price-usage  information  in 
reservoir  design  studies.  Three  pricing  policies 
were  examined.  The  first  policy  assumed  no  price- 
use  relationship,  and  quantity  demanded  was 
based  on  existing  community  usage  with  a  low 
water  rate.  The  price  of  water  was  set  to  recover 
system  costs.  A  price-use  relationship  was  deter- 
mined from  the  associated  system  which  provided 
maximum  expected  net  benefits.  The  third  policy 
assumed  the  price-use  relationship  and  the  price 
charged  for  water  during  each  billing  period  to  be  a 
nonlinear  function  of  storage  which  increased  as 
the  amount  of  water  in  storage  at  the  beginning  of 
the  period  decreased.  Results  showed  that  the  use 
of  the  conservation  pricing  policies  substantially 
reduced  storage  requirements  while  providing 
demonstrable  net  benefits  to  the  community  and  a 
large  average  supply.  The  policies  substantially 
lowered  the  average  price  paid  for  water.  The  ef- 
fect of  uncertainty  in  consumer  response  to 
changes  in  price  was  studied  using  a  probabilistic 
price-use  relationship.  This  uncertainty  did  not  sig- 
nificantly reduce  the  effectiveness  of  the  conser- 
vation policy.  In  conclusion,  demand  management 
by  the  use  of  a  proper  pricing  policy  could  signifi- 
cantly increase  net  water  supply  benefits  to  a  com- 
munity. (Bell-Cornell) 
W77-05993 


USE  OF  WATER  IN  ARKANSAS,  1975, 

Geological    Survey,    Little    Rock,    Ark.    Water 

Resources  Div. 

H.N.  Halberg. 

Arkansas  Geological  Commission,   Little  Rock, 

Water  Resources  Summary  No  9,  1977.  28  p,  3  fig, 

7  tab,  56  ref. 

Descriptors:  "Water  utilization,  "Groundwater, 
•Surface  waters,  "Arkansas,  Aquifers, 
Withdrawal,  Reservoirs,  Comsumptive  use,  Irriga- 
tion, Electric  power  production,  Fish  farming, 
Municipal  water.  Domestic  water,  Industrial 
water,  Thermal  powerplants,  Water  supply, 
"Water  demand. 

Arkansas  used  an  average  of  5,064  mgd  (million 
gallons  of  water  per  day)  in  1975,  65  percent  more 


Technical  Publication  No  76-2,  April,  197« 
15  tab,  4  append. 

Descriptors:  "Water  demand,  •] 
"Forecasting,  "Model  studies,  •  Statistical  I 
Data  collections,  Analysis,  Water  ret 
Water  requirements,  Equations,  Seasonal 
bility,  Environment,  Economics,  Rainfali 
ties,  Industrial  water,  Population,  Pumping 
Identifiers:  Consumers,  Pumpage  record*, 
ty 

A  predictive  water  demand  model  hi 
developed,  based  on  the  social,  economic 
vironmental  parameters  in  the  demand  m< 
the  central  and  southern  Florida  area.  The  I 
validated  by  using  the  historic  pumpage  j 
for  the  three  counties  in  the  Gold  Coast  are 
also  been  validated  on  municipal  levels  fc- 
areas  which  are  in  suburban  counties  The 
cient  of  determination  between  the  po' 
served  and  the  municipal  water  pumped' 
When  two  other  significant  parameters,  I 
rainfall/year  and  median  family  income,  a* 
porated  in  the  demand  model,  the  coefft 
determination  is  improved  to  .913.  A  mart 
curacy  might  be  significant  in  the  near  futu" 
scarcity  of  natural  resources  becomes  critJ 
the  present,  based  on  the  results  of  this  st 
ture  water  requirements  can  be  predicted 
if  good  population  projections  can  be  mad 
above  stated  area.  A  second  model  h1 
developed  based  on  the  long  monthly  ? 
records  of  five  large  utility  companies  to 
the  seasonal  variation  of  the  average  year; 
demand.  (Martin-Florida) 
W77-06047 

6E.  Water  Law  and  Institutio 


FLORIDA     WATER     RESOURCES     L 
BIBLIOGRAPHY, 

Office    of    Water    Research    and    Tec 
Washington,  D.  C. 

Available  from  the  National  Technical 
tion  Service,  Springfield,  VA  22161  as  PB 
Price  codes:  A23  in  paper  copy,  A01  in  mi' 
Water  Resources  Scientific  Informatior 
Report  OWRT/WRSIC  77-200,  January  1 
P- 

Descriptors:  "Water  law, 

"Bibliographies,     Legislation,     "Legal 
Public  rights,  "Riparian  rights,  Water  { 
Judicial  decisions. 

This  report,  containing  290  abstracts,  is  a 
a  series  of  planning  bibliographies  i 
resources  produced  from  the  informat 
comprising  SELECTED  WATER  RESC 
ABSTRACTS  (SWRA).  At  the  time  of  sr 
this  bibliography,  the  data  base  had  10; 
stracts  covering  SWRA  throuth  Septei 
1976  (Volume  9,  Number  18).  Author  anc 
indexes  are  included. 
W77-05670 


THE  LAW  OF  DD7FUSED  SURFACE  WATER  IN 
EASTERN  RIPARIAN  STATES, 

Connecticut  Univ.,  Storrs.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W77-06042 


RECENT  DEVELOPMENTS  IN  THE  RECOGNI- 
TION OF  INSTREAM  USES  IN  WESTERN 
WATER  LAW, 

Indiana  Univ.  at  Bloomington.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W77-06044 


PREDICTIVE  WATER  DEMAND  MODEL  FOR 
CENTRAL  AND  SOUTHERN  FLORIDA, 

Central  and  Southern  Florida  Flood  Control  Dis- 
trict, West  Palm  Beach.  Resources  Planning  Dept. 
N.  Khanal. 


REGULATIONS       AND       WASTE      C; 
TERIZATION, 

Environmental      Protection      Service, 

(Ontario). 

For  primary  bibliographic  entry  see  Field 

W77-05709 


IN  SYDNEY:   AID   PLANNED  FOR  Dl 
ING  COUNTRIES, 

Geological  Survey,  Reston,  Va. 

L.  A.  Heindl. 

Geotimes,  Vol  21 ,  No  12,  p  23-24,  Decern 

Descriptors:  "Conferences,  "Technical 
•International    commissions,    "Water    . 
development,  Planning,  Projects. 
Identifiers:  "Developing  countries,  "Inf 
aid. 
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Association  of  Geoscientists  for  International 
elopment  conceived  in  August  1972  during  the 
International  Geological  Congress  and 
jlished  in  May  1974  at  the  International 
kshop  on  Earth  Science  Aid  to  Developing 
ltries,  in  St.  John's,  Newfoundland,  held  its 
General  Assembly  on  Aug.  15  during  the  25th 
in  Sydney,  Australia.  AGID's  program  for  the 
sdiate  future  includes  continued  publication 
l  quarterly  newsletter,  AGID  news;  organiza- 
and  sponsorship  of  symposiums,  workshops 
short  courses  in  Venezuela,  Malaysia,  Thai- 

and  Zambia;  a  directory  of  geoscience  de- 
lents  in  Latin  America,  Africa,  Asia  (except 
le  Soviety  Union  and  the  People's  Republic 
una),  and  Oceania;  compilation  of  post-1970 
snces  on  ground  water  in  developing  coun- 
and  a  directory  of  ground-water  information 
rs  there;  and  a  personnel  data  bank  of 
lentists  concerned  with  international 
opment,  based  at  first  on  AGID  membership 
ading  others  later.  Other  projects  are  still 

planned  or  discussed;  one  of  the  most  in- 
ing  is  a  series  of  case  histories  of  interna- 

projects  concerned  with  development  of 

?WoonddarWdauSGreS)°UrCeS  "  **"*"  C°Un" 
15758 


EEDINGS    OF   THE    CONFERENCE    ON 
AND  SALINITY  MANAGEMENT 

rma  Univ.,  Davis.  Water  Resources'  Center 
unary  bibliographic  entry  see  Field  5G. 


SING       PROGRAM       IMPACT-WATER 
URCES  PLANNING  ACT,  TITLE  III 

a  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Resources, 
ngersoll. 

of  Science  Thesis,  1975.  169  p,  16  tab   78 
ppend.  OWRTC-5222(No.  4213)(2). 

R\    *£Ianninfi-       *Water      Resources 
IB  Act,    'Grants,    'Evaluation,    'Arizona 
ater  Resources  Council,  Analysis 
iers:  'Title  III(Water  Resources  Planning 
Bargaining  models. 

luation  conducted  on  the  impact  and  effec- 
i.  «,  grant  Pr°8ram  authorized  by  Title 
he  Water  Resources  Planning  Act,  which 
nprehensive  planning  of  water  and  land  use 
'elopment  at  the  state  level.  A  bargaining 
s  used  to  explain  and  analyze  changes  in 
I  capabdity  due  to  federal  funds.  Specific 
ol  the  grant  program  on  Arizona's  water 
:  planning  are  studied.  Topics  covered  in- 
e  conceptual  framework  for  policy  analy- 
thodology  chosen  for  this  thesis  and 
of  data;  the  history  and  development  of 

assistance  programs;  the  legislative 
und  and  administration  of  Title  III  pro- 
i  they  relate  to  the  other  objectives  of  the 
ne  Water  Resources  Council;  and  national 
pt  the  grant  program.  A  discussion  of  pol- 
lutions for  the  future  is  also  presented, 
has  developed  a  water  planning  agency 
of  dealing  with  future   water  and  land 

problems,  having  met  nearly  all  the  ob- 
>t  the  Water  Resources  Council.  This  suc- 

facihtated  by  Title  III  funding.  (Jahns- 
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domain,    Value,    Compensation,    Social   aspects 

Srty0,v,aC»ueaPaRt;  f™"^°«.  Control^ 
Systems  Property,    Planning,    River 

Identifiers:  'New  York's  Wild  Scenic  and  Recrea- 
tional Rivers  System  Act.  "ecrea- 

New  York  recently  enacted  the  Wild,  Scenic  and 
Recreational  Rivers  System  Act  which  w"ll 
preserve  approximately  165  miles  of  river  The  ac 

«c«SalhT  tyPe,S  0f,riVerS:  Wild'  Sce"ic  and 
S*?™1  Recreational  nvers  account  for  20 
miles  of  the  system.  They  are  valued  chiefly  for 
ilir^UmUueS  f,°r  Water  nation  which  they 
h,.  "J,  *?Clr  ^anks  may  be  made  ™<My  accessi- 
ble, and  developed  with  occasional  towns  and 
resorts.  Scenic  nvers  account  for  about  67  miles  of 
the  system.  Most  are  far  from  villages  or  vacation 
communities,  yet  they  are  more  mral  than  wil 

m^i     ,%        -Ited  r0ad  access  is  allowed  as  well  as 
modest  farming  and  forestry  activity.  Wild  rivers 
are   wilderness   nvers,   free-flowing  and  remote 
from  civilization.  Their  only  accesf  is  by  wTter 
foot  or  horse.  The  act  is  designed  to  accomplish  its 
purpose  by  regulation  and  not  condemnation.  Con- 
demnation proceedings  will  be  used  only  when  the 
acts   effect  prohibits  a  then  existing  use    Tht 
system   raises   possible   constitutional  problems 
Landowners  along  scenic  and  wild  rivers  may  find 
regulations  prevent  any  type  of  useful  develop- 
ment on  their  land.  If  the  development  had  not 
been  begun  at  the  time  the  act  was  passed,  no  com- 
pensation is  available.  It  is  possible  to  view  this  as 
the  taking  of  property  without  just  compensation 
It  will  be  up  to  the  New  York  courts  to  resolve  this 
dilemma.  (Moorhouse-Florida) 
W77-06041 


Law  and  Policy  in  International  Business,  Vol  7 
No4..p  1237-1270  (Fall  1975). 

EwCri»PMrS:  *°ceans-  'Mining,  'International 
law,  Manganese,  Mineralogy,  Beds,  Natural 
resources  Pacific  Ocean,  Treaties,  Jurisdiction, 
Mtes,  Exploration,  Dredging,  Exploitation,  Inter- 
national commissions,  Continental  shelf,  Legisla- 
tion, Technology. 

Identifiers:  'Manganese  nodules,  'Deep  ocean 
mining,  'Mineral  nghts,  Licenses. 

Mining  of  seabed  minerals  in  the  deep  oceans  is 
now  feasible  due  to  recent  technological  develop- 
ments. Such  mining  would  help  reduce  U   S   de- 
pendence on  foreign  countries  for  these  minerals 
However,  the  status  of  both  international  law  and 
U.  S.  law  with  regard  to  deep  sea  mining  is  uncer- 
tain at  the  present  time.  The  authors  discuss  an 
opinion,  wntten  by  a  law  firm  for  a  U.  S.  mining 
company,  which  states  that  there  are  already  rules 
of  international  law  which  apply  to  deep  sea  min- 
ing operations.  The  opinion  deals  with  the  ex- 
istence and  nature  of  the  right  to  claim  exclusive 
mining  nghts  in  an  extraterritorial  seabed  deposit 
who  may  assert  the  right,  and  how  the  right  may  be 
acquired  and  effectively  claimed.  The  authors  also 
discuss  the  international  agreements  and  domestic 
legislation  that  are  required  in  order  to  provide  in- 
centive for  pnvate  investments  in  deep  sea  mining 
operations.  Any  such  laws  should  include  strict 

(Capehatpiorida)    envir~ al       Action. 
W77-06043 


THE  LAW  OF  DIFFUSED  SURFACE  WATER  IN 
EASTERN  RIPARIAN  STATES,  WATER  IN 

Connecticut  Univ.,  Storrs.  School  of  Law 
C.  Davis. 

fwCter  IWX™  *™°"'  VoL  6'  N°'  2'  P'  227"245 

Descriptors:  'Surface  waters,  'Surface  runoff 
Ripanan  nghts,  'Water  rights,  'Permits,  Surface- 
groundwater  relationships,  Agricultural  runoff 
Water  law,  Legislation,  Surface  water  availability' 
Floods,  Snowmelt,  Rain  water,  Legal  aspects' 
Common  law,  Judicial  decisions,  Administration' 
Water  permits,  Beneficial  use,  Reasonable  use' 
Northeast  US,  Southeast  US. 
Identifiers:  'Diffused  surface  water  Water 
nghts(Non-riparians). 


RECENT  DEVELOPMENTS  IN  THE  RECOGNI- 
WATER°LAWNSTREAM    USES    ™    WESTERN 
Indiana  Univ.  at  Bloomington.  School  of  Law 
A.  D.  Tarlock. 

Utah  Law  Review,  Vol.  1975,  No.  4,  p   871-903 
(Winter  1975).  5 

Descriptors:  'Prior  appropriation,  'Beneficial  use 
Diversion,  'Reasonable  use,  Appropriation, 
Water  law,  Legal  aspects,  Water  rights,  Legisla- 
tion, State  governments,  Permits,  Unappropriated 
water,  Consumptive  use,  Water  policy,  California 
Idaho  Utah,  Snake  River,  Administration' 
Federal  government,  Navigable  rivers,  Constitu- 
tional law. 

Identifiers:   'Instream  uses,  Western  water  law 
Public  trust  doctrine. 


AND 


EW     YORK     WILD,     SCENIC 
TIONAL  RIVERS  SYSTEM  ACT, 

Univ.,  New  York.  School  of  Law 
uss. 

w  Annual,  Vol.  1973,  p.  137-48. 

&Li  *P,reservat'°n,  'New  York, 
tiona  law,  'Rivers,  'Regulation, 
"eru  %  8°,vernments,  Condemnation, 
«<:«,    Condemnation    value,    Eminent 


Recently  hydrologists  have  urged  that  the  almost 
unlimited  nght  to  use  of  diffused  surface  waters  is 
inconsistent  with  the  need  to  regulate  our  scarce 
water  resources.  Whether  the  rule  permitting  a  lan- 
downer to  capture  and  use  waters  before  they 
reach  a  stream  or  lake  grew  out  of  an  agricultural 
preference,  flood-skimming,  administrative  con- 
venience, or  some  combination  of  the  above  is  of 
little  importance.  The  concept  that  a  landowner 
has  a  nght  to  make  beneficial  use  of  waer  diffused 
over  his  land  is  a  basic  legal  doctrine  in  the  United 
States  further  supported  by  many  state  statutory 
provisions  which  are  examined  herein.  The  con- 
trasting  doctrine   of  reasonable   use   applied   to 
water  taken  from  riparian  streams  is  too  restric- 
tive, and  only  Florida  and  the  Model  Code  place 
diffused    surface    waters    within    such   a   permit 
system.  Mere  assertion  of  general  principles  such 
as  the  mtenelation  of  waters  in  the  hydrologic 
cycle  does  not  warrant  abandonment  of  the  func- 
tional beneficial  use  analysis  of  landowner's  rights 
to  diffused  waters.  The  overwhelming  number  of 
structures  already  erected  to  catch  such  waters  in 
reliance  on   the  beneficial   use  doctrine  further 
militates  against  any  drastic  changes.  (Moorhouse- 
Flonda) 
W77-06042 


MURKY     WATERS:     PRIVATE     CLAIMS     TO 
DEEP  OCEAN  SEABED  MINERALS, 

R.  B.  Frank,  and  B.  W.  Jenett. 


Pnor  appropnation  is  theoretically  inconsistent 
with  public  nghts  to  instream  waters.  To  resolve 
this  dilemma,  Western  water  law  developed  the 
theory  that  the  state  held  water  rights  in  public 
trust.  State  protection  of  minimum  flows  is  neces- 
sary since  pnvate  users  have  little  incentive  to  ap- 
propnate   water   for  instream   uses   when   more 
profitable  uses  are  available.  State  sovereignty  and 
the  exercise  of  state  police  power  constitutionally 
justify  a  state's  control  over  its  water  resources 
State  constitutions  and  codes  in  Western  states 
require  actual  diversion,  an  intent  to  appropriate 
and   application   to  a   beneficial   use.   However' 
recent  cases  have  abrogated  the  actual  diversion 
requirement  by  allowing  natural  diversions  and 
later     instream    appropriation.    The    barrier    of 
beneficial    use    must    still   be   overcome.    Tradi- 
tionally, instream  uses  have  been  less  desirable 
requiring  large  amounts  of  water  and  yielding  little 
monetary  return.  One  remedy  is  broad  definition 
of  beneficial  use  to  include  public  interest  in  the 
quality    of   the    environment.    Alternatively     in- 
stream  use   can   be   protected   by   allowing   ap- 
propriation permit  denial  on  grounds  recognizing 
public  interest.  Recent  state  environmental  legisla- 
tion often  cites  the  impact  on  flow  maintenance  as 
a  factor  to  be  weighed  in  judging  water  rights  ap- 
plications. The  federal  government,  possessing  su- 
perior nghts  to  water  reservation,  can  complement 
state     minimum     flow     programs     by     requiring 
minimum      flows      in      any      navigable      river 
(Moorhouse-Florida) 
W77-06044 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6E— Water  Law  and  Institutions 


GROUND     WATER     PROBLEMS     WITH     OIL 
SHALE  MINING  IN  THE  PICEANCE  BASIN, 

Geological      Survey,      Denver,      Colo.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-06045 


POLLUTION  FEES  ARE  FOR  REAL  IN 
FRANCE, 

Lyon  Water  and  Power  Co.  (France). 

For  primary  bibliographic  entry  see  Field  5G. 

W77-06046 


CALIFORNIA  -'SAVING  THE  COAST', 

For  primary  bibliographic  entry  see  Field  6G. 
W77-06048 


ACHIEVEMENTS     IN     MARINE     CONSERVA- 
TION, 1.  MARINE  PARKS, 

International  Union  for  Conservation  of  Nature 

and   Natural   Resources,    Morges    (Switzerland). 

Commission  on  Ecology. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-06049 


LEGAL    ASPECTS    OF    WATER    POLLUTION 
CONTROL, 

Imperial  Government  of  Iran,  Tehran. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-06050 


PROPOSALS  FOR  IMPROVING  THE  MANAGE- 
MENT OF  INTERNATIONAL  RIVER  BASINS, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  City  and  Re- 
gional Planning. 
L.  B.  Dworsky. 

In:  Proceedings  of  the  International  Conference 
on  Water  Law  and  Administration,  International 
Association  for  Water  Law,  February  8-14,  1976, 
Caracas,  Venezuela;  Published  by  the  Commis- 
sion for  the  National  Water  Resources  Develop- 
ment Plan(COPLANARH),  Caracas,  Venezuela, 
p.  929-944,  1976.  lOref. 

Descriptors:  *Watershed  management,  *River 
basins,  "International  joint  commission,  *Great 
Lakes  region,  Rivers,  United  Nations,  Interna- 
tional commissions,  Environmental  effects,  Legal 
aspects,  Political  aspects,  Water  resources, 
•Canada,  Treaties,  Data  collections,  River  basin 
development,  River  basin  commissions,  Optimum 
development  plans,  Governments,  Jurisdiction, 
Land  use,  Water  quality  standards,  *United 
States. 

Identifiers:  *River  basin  management,  *La  Plata 
Basin,  'Great  Lakes  Basin. 

The  management  of  international  river  basins  is  of 
concern  to  the  United  Nations  and  to  countries 
which  share  a  common  body  of  water.  Coopera- 
tion between  such  countries  could  be  facilitated 
through  the  establishment  of  international  river 
basin  commissions.  The  author  discusses  the 
problems  encountered  in  the  management  of  two 
international  river  basins:  The  Great  Lakes  Basin 
and  the  La  Plata  Basin.  The  Great  Lakes  Basin  is 
managed  by  the  International  Joint  commission  of 
the  United  States  and  Canada  (IJC).  A  Recent 
study  recommended  a  new  treaty  apart  from  the 
LIC  in  order  to  improve  management  of  the  land 
and  water  resources  of  the  basin.  The  author 
analyzes  a  proposal  strategy  for  strengthening  en- 
vironmental management  decision-making.  This 
strategy  was  a  result  of  the  extensive  studies  done 
by  the  IJC.  The  La  Plata  Basin  management  ex- 
periment is  evaluated  in  terms  of  the  United  Na- 
tions suggestions  for  integrated  river  basin 
management.  The  author  recommends  establish- 
ment of  an  experimental  river  basin  center  to  serve 
as  a  prototype  for  other  basins.  (Capehart-Florida) 
W77-06051 


CLOSED-CYCLE  MARICULTURE  IN  MARY- 
LAND, VIRGINIA,  AND  DELAWARE:  AN  EX- 
AMINATION OF  THE  ADAPTABILITY  OF  EX- 
ISTING FISHERY  LAWS  TO  NEW  TECHNOLO- 
GY, 

Delaware  Univ.,  Newark.  Sea  Grant  Program. 
J.  Bockrath,  and  D.  Wheeler. 

William  and  Mary  Law  Review,  Vol  17,  No  1 ,  p 
85-107,  Fall  1975. 

Descriptors:  *Shellfish  farming,  'Commercial 
shellfish,  'Aquiculture,  Legislation,  Fisheries, 
Natural  resources,  Artificial  substrates.  Oysters, 
Clams,  Mollusks,  Beds,  Protection,  Regulation, 
Bodies  of  water,  State  governments,  Maryland, 
Virginia,  Delaware,  Chesapeake  Bay,  Fish  har- 
vest. 
Identifiers:  *Mariculture,  Private  waters. 

Closed-cycle  mariculture,  the  artificial  cultivation 
of  shellfish,  is  becoming  commercially  feasible.  In 
some  states,  statutes  regulating  natural  fisheries 
are  flexible  enough  to  allow  the  growth  of  artificial 
fisheries;  in  others,  new  legislation  will  be 
required.  The  authors  examine  the  current  status 
of  legislation  in  Maryland,  Virginia,  and  Delaware, 
three  Chesapeake  Bay  area  states.  The  Maryland 
and  Virginia  statutes  may  discourage  development 
of  the  mariculture  industry  because  the  legislation 
regulating  possession  and  harvesting  of  shellfish 
appears  to  apply  to  privately-owned  waters  as  well 
as  public  waters.  The  authors  suggest  that  Mary- 
land and  Virginia  adopt  new  statutes  if  they  wish 
to  encourage  closed-cycle  mariculture  develop- 
ment. The  Delaware  statutes  apply  only  to 
specified  waters  and  therefore,  shellfish  cultiva- 
tion and  harvest  in  private  waters  would  not  be 
regulated  by  statute.  However,  growth  of  the  in- 
dustry could  be  impeded  by  the  state  Department 
of  Natural  Resources  which  has  almost  unlimited 
discretion  in  regulating  the  shellfish  industry. 
(Capehart-Florida) 
W77-06052 


ENVIRONMENTAL  LAW-COMMERCE 

CLAUSE-CONGRESS  MAY  PROHIBIT  THE 
DISCHARGE  OF  OIL  INTO  NONNAVIGABLE 
TRIBUTARY  OF  NAVIGABLE  WATER  AB- 
SENT SHOWING  THAT  OIL  REACHED  AND 
POLLUTED  NAVIGABLE  WATER, 
For  primary  bibliographic  entry  see  Field  5G. 
W77-06053 


POST  CARACAS:  STRIKING  A  BARGAIN  FOR 
SETTLEMENT  AT  GENEVA, 

Columbia  Univ.,  New  York.  School  of  Law. 

R.G.Gardner. 

Columbia  Journal  of  Transnational  Law,  Vol.  14, 

No.  l,p.  3-19,  1975. 

Descriptors:  'Law  of  the  sea,  'Treaties, 
'International  law,  Legal  aspects,  Navigation, 
Oceans,  Water  law,  Management,  Penal- 
ties(Legal),  Regulation,  Water  policy,  Legislation, 
Oil,  Exploitation,  Exploration,  Leases,  Mining, 
Oil  industry,  Research  and  development,  Adminis- 
trative agencies,  Foreign  waters,  Foreign  trade, 
International  waters,  Economics,  International 
commissions. 

Identifiers:  'Territorial  sea,  'Economic  zone, 
Minerals. 

Comments  at  the  Law  of  the  Sea  Conference 
stressed  the  need  for  a  multi-lateral  treaty  in  the 
area  of  the  traditional  territorial  sea.  Suggested 
provisions  for  such  a  treaty  include:  a  twelve-mile 
territorial  sea;  a  200-mile  coastal  state  economic 
zone;  a  regime  for  exploitation  of  the  deep  seabed 
beyond  the  coastal  state  economic  zone;  compul- 
sory dispute  settlements  to  resolve  problems  of 
treaty  interpretations;  measures  for  domestic 
problems  such  as  overfishing  and  exploitation  of 
the  deep  seabed.  Comments  by  Gordon  Becker, 
indicated  his  desire  for  an  authority  in  the  deep 
seabed  area  which  would  assure  nondiscriminato- 
ry access  to  areas  of  mineral  wealth,  especially  oil 


and  voting  procedures  which  would  offer  p 
tion  against  take-over  by  slates  seeking  priv 
unaccompanied  by  responsibility  Cummer1 
Professor  Jonathon  Charney  of  Vanderbill 
School  centered  upon  regulation  of  the 
seabed.  Discussion  dwelled  upon  diffet 
between  the  developed  countries'  wish  for  la 
faire  mining  laws  versus  Group  77  's  desi; 
strong  International  Authority  with  wide  C 
tion  for  the  development  or  use  of  the 
seabed  (Hadoulias-Florida) 
W77 -06054 


PROPOSED     EFFLUENT     GUIDELINE* 
STANDARDS  FOR  PULP,  PAPER  AND  PJ 
BOARD  POINT  SOURCE  CATEGORY. 

Environmental  Protection   Agency,   Washi 
DC.  J 

For  primary  bibliographic  entry  see  Field  5G 
W77-06055 


UREA      AND      AMMONIUM      NITRATE; 
FLUENT  GUFDELINES  AND  STANDARDS 

Environmental  Protection   Agency,   Washi 

DC. 

For  primary  bibliographic  entry  see  Field  5G 

W77-O6056 


CANNED  AND  PRESERVED  SEA 
PROCESSING  POINT  SOURCE  CATE( 
EFFLUENT  GUIDELINES  AND  STANDAR 

Environmental  Protection  Agency,   Wash: 

D.C. 

For  primary  bibliographic  entry  see  Field  5C 

W77-06057 


UNITED  STATES  V  NORFOLK  DREI 
COMPANY  ($3,000  PENALTY  FOR  MINC 
SPILL  NOT  EXCESSIVE). 

6  ERC  2023-24  (ED  Va  July  9,  1974). 

Descriptors:  'Oil  spills,  *G 

'Penalties(Legal),  'Coast  Guard  regulatio 
pollution.  Oil  wastes,  Water  pollution  si 
Waste  water  disposal,  Oil,  Oily  water, 
aspects.  Legal  review,  Judicial  decisions,  1 
Water  Pollution  Control  Act,  Legislation,  1 
government,  Law  enforcement,  Water  law. 

The  U.  S.  brought  suit  here  to  recover  a  $3,( 
assessed  against  the  defendant,  an  own* 
dredging  vessel  docked  on  the  East  Rivera 
swick,  Georgia.  The  fine  was  assessed 
Coast  Guard  vessel  docked  near  defendan 
noticed  an  oily  film  on  the  water.  The  d 
company  protested  the  fine.  Upon  review 
appropriate  district  court  the  fine  was  upl 
reaching  its  determination  the  court  coi 
that  the  substance  found  by  the  Coast  Guai 
the  water  was  a  combination  of  diesel  oil  an 
petroleum  products.  It  was  also  determin 
the  substance  had  come  from  the  defe 
dredging  vessel.  Although  it  was  claimed  b> 
dant  that  lab  test  conducted  on  the  oil  did  i 
clusively  tie  it  to  his  vessel,  the  court  ml 
other  evidence  was  sufficient  to  support  tl 
ing.  Defendant  also  argued  that  the  fine  of 
was  excessive  and  cited  other  similar  occi 
imposing  lesser  fines.  The  court  rejected  ; 
arguments  by  claiming  that  the  fine  was 
mate  civil  penalty  under  Section  33  of  the 
Water  Pollution  Control  Act  and  was  i 
reasonable  under  these  circunv 
(Moorhouse-Florida) 
W77-06058 

NATURE  CONSERVANCY  V  MACHII 
CLUB,  INC.  (EFFECTS  OF  ACCRETH 
EASEMENT). 

419  F.  Supp.  390^105  (E.D.  Va.  1976). 

Descriptors:  'Adjacent  land  owners,  *Eas. 
*Accretion(Legal    aspects),    'Beaches,  K 


82 


W^mffim 


Trespass,  Boundaries(Surfaces),  Barrier 
|  Deposition(Sediments),  Recreation 
J  marshes,  Tidal  marshes,  Tides  Land 
,  Legal  aspects,  Seashores,  Shores  Corn- 
uses. 

f  property  owner  sought  damages  and  in- 
n  against  defendant-adjacent  property 
for  defendant's  use  of  beach  access  ease- 
ver  plaintiff  s  land  on  a  barrier  island  and 
srmine  the  right  to  use  nearby  marsh 
viand  and  beaches.  Plaintiff  asserted 
hip  of  the  entire  section  of  the  island    in- 

beaches  and  marshland  to  the  ordinary 
ter  mark,  but  excluding  a  parcel  owned  by 
int.  Defendant's  predecessor-in-title   was 

a  50  foot  right-of-way  bout  780  feet  to 
*ach.  At  the  tune  of  the  controversy  con- 
sxpansion  of  the  beach  by  accretion  had 
led  the  distance  from  defendant's  parcel  to 
en.  The  court  held  that  the  owner  of  an 
it  acquired  the  benefit  of  any  accretion  as 
i  npanan  landowner.  Defendant's  ease- 
is  extended  to  the  present  location  of  the 

efendant  also  alleged  that  marshlands  and 
lands  were  not  subject  to  private  owner- 
aUeged  by  plaintiff.  The  court  indicated 
i  lands  were  originally  owned  by  the  state 
i  be  granted,  and  the  the  grant  to  plaintiff 
sctive.  As  a  result  of  plaintiff's  failure  to 

*,w  ?,  damages'  a  nominal  amount  was 
(MoUoy-Flonda) 
59 


Eminent  domain,  Right-of-way,  Storage,  Permits 
Hnnn,n8\Camp-ing'  R"ervoirs,  Priorities  Trrii 
t.on  permits,  Irrigation  water,  State  gover^mentf 

New  Mexico  follows  the  doctrine  of  prior  an 
propnation  of  water  rights.  Priority  in  time  of  the" 
Setter  rigT  iff  **  «"°  "^  ^Mu£ 

^ap^arSrSeSS-^^ 

ZT/a?TS  "*>*">««  Previous'to  New  Mex 

Ued  w^hf  ?"t  °f  Pri,°r  aPPr°Priation  should  be 

PlicatTon  ,n  h       rent,deClarin8  the  date  °f  «"'  ap- 

and  » T      be,nef,C1?'  "se,  the  continuity  thereof 

waler  TheTghiV    ^  ^  *™™™nt  to  the 
water,  ine  right  of  eminent  domain  is  reserved  to 

c.a  IusITkZ^  Strre  °r  C°nVey  water  {°< ^nt£ 
cial  uses.  Rights  of  entry  are  granted  to  engineers 
and  surveyors.  All  sources  of  flowing  wafer  are 
subject  to  use  by  travelers.  Camping  fnd  parking 
of  traders  within  three  hundred  yards  of  man 
made  water  holes,   water  tanks  or  water  weUs 

(wXrSdaf  thC  'and  °Wner  "  SSS 
W77-06061 


WATER  RESOURCES  PLANNING-Field  6 
Water  Law  and  Institutions— Group  6E 


fowDESfICTS  WITH  COUNTIES  OR 

I  Ann.  sec.  24-407  (Supp.  1975). 

>«:  'Kansas,  'Drainage  districts, 
j  Legislation,  Flood  control,  Flood  pro- 
.tate  governments,  Local  governments, 
ulation  Taxes,  Assessments,  Operating 
vers,  State  jurisdiction,  Legal  aspects 
■  impact,  River  beds,  Dams. 

'Kansas   drainage   districts,   Kansas 


SvadT    iJ     ,GLOBE        DEVELOPMENT, 

tionT'  sSpLr^s?  ^ctSa'l 

sssssssr""  to  A~- 

553P.2d  1198-1200  (Ariz.  1976). 

?nenrC-rPt0,rS:  *ArVzona-  Judicial  decisions,  'Prior 
appropriation,       'Adverse      possession,      Legal 

hJm     pLr8al  rCVieW'  Streams'  Water  law,  We 
nghts,  Prefere„ces(Water  rights),  Unappropriated 

tTonerRu?nno°ffltJf%Water  SU,PPly'  R^n,  Appropria 
tion  Runoff,  Surface  runoff,  Surface  waters 
Identifiers:        Rain       Tank        Wash         Iniunc 
t.ons(Prohibitory),  Summary  judgement. 


aspects,  Water  law,  Regulation,  Excavation 
Governments,  Legislation,  Flood  damage  Over! 
flow,  Accidents,  Safety,  Public  health  RUks  Mu 
nicipal  water,  Judicial  decisions  ' 

Identifiers:  'Licenses,  'Construction  permits 
Municipal  government.  P  ' 

r°ead!,nrarfly'  ^^  '°Cal  government  entities 
£rfo™»CenS%S  °r  PermitS  aS  a  Prere1"isite  to  the 
HaWeTor  Certai"  a,CtS' the  government  is  not 

ne^fp/n,      T""   resuIt,ng  from  the   licensees' 
*ent  Performance.  More  specifically,  in  issu- 
ng  a  construction  permit,  a  city  is  merely  exercis- 
ing    its     governmental     authority     and,     absent 

llafcfo  n  t]VSsuance  itself,  is  immune  from 
liability  for  flooding  caused  or  accelerated  by  the 

authorized  construction.  Governmental  entities 
have     ot  been  fQund  negl.gent  for  issuinent^s 

struction  perm.ts  to  persons  having  a  legal  right  to 
obtain  them.  This  is  true  even  when  such  conftnic 
lion  imposes  an  additional  burden  on  locally  in- 
adequate sewers  and  leads  to  worsening  of  flood 
conditions     during     heavy     rains.     Furthermore 
where  the  construction  permit  is  not  issued  for  a 
nuisance  or  for  the  doing  of  something  imminently 
dangerous,  but  for  a  proper  and  safe  objective  the 
issuing  entity  is  not  liable  for  flooding  caused  by 
such    construction.    Clearly    a    municipality    will 
suffer  no  liability  if  the  injury  directly  results  from 
the  contractor's  failure  to  follow  the  precise  terms 
of  the  permit  such  as  to  the  location  of  construc- 
tion   or    the    extent    of    excavation.    Nor    does 
worlf  hZTn  °f  constructi°n  specifying  that  the 
work  be  done  in  a  prudent  and  lawful  manner  im- 
pose a  duty  on  the  government  to  oversee  and  ac- 
cept     responsibility      for      such      construction 
(Moorhouse-Florida) 
W77-06063 


s  provided  that  each  drainage  district  is 
>utic  and  corporate.  Such  drainage  dis- 
granted  exclusive  control  of  all  lands 
een  nver  banks  at  high  water  marks  All 
listncts  shall  have  the   power  to-   (1) 

Si  (2),Sue  and  be  sue°;  (3)  purchase, 
sell  real  estate;  (4)  regulate  all  natural 
ses;  (5)  control  structures  above  the 
construct  and  maintain  levees-  (7)  fix 
"  \snchange  the  elevation  of 
res,  (8)  require  railroads  to  raise  tracks 

fnr^  TCS  in,tersect  them;  (9)  maintain 
force  the  orders  of  its  directors;  (10) 
ms  to  determine  possession  of  certain 
to  levy  and  collect  a  tax  on  all  taxable 
'thin  the  district;  (12)  levy  assessments 
taxes  on  property  benefitted  by  certain 
der  to  defray  the  cost;  (13)  issue  negoti- 
to  pay  costs  of  improving  the  channels 
tivit.es  of  the  district,  provided  such 
Pproyed  by  a  vote  of  the  districts*  tax- 
I  contract  with  other  districts,  units  of 
.and  private  corporations  to  improve 
tat  is  hazardous  beyond  the  immediate 
I  contract  to  make  effective  all  powers 
■tact;  .06)  do  all  acts  necessary^ 
«  districts'  general  powers,  provided 
eFDlorida)ted  Pr0cedures  are  followed. 


JHTS  IN  GENERAL. 

nn   sees   75-1-1    thru    -6   (1968)     as 
uppl975).  (     M''    as 

r,ri5ater.„permits'     *New    Mexico, 
nation, 'Beneficial  use,  Legislation 

)'      w  Y    P?lky'    Water    manage- 
I).     Water     law,     Water     transfer, 


Plaintiff  corporation  brought  a  declaratory  judge- 
ment action  seeking  to  obtain  injunctive  relief  and 

andqT  !al  '?  'tS  W3ter  rightS  in  a  rain  tank  wash 
and   its   tributaries.   Defendants   did   not   contest 
Plaintiff's  chain  of  title  to  the  water  right"    i„ 
question,  but  did  claim  that  through  adverfe  pos- 
session   prior  appropriation,  or  increased  water 
supply  they  had  acquired  the  right  to  take  water 
from  the  wash.  The  trial  court  granted  plainttff's 
motion  for  summary  judgement  and  the  Court  of 
Appeals  affirmed.  The  Supreme  Court  of  Arizona 
disagreed  and  found  that  material  issues  of  fact  did 
indeed  exist.  Defendants'  claim  of  prior  appropria- 
ted ?.T I"'  WaS  "0t  SUCh  an  issue-  defendants 
failed   to   show  privity  of  estate  or  of  contract 
between  themselves  and  the  party  who  allegedly 
tiled  a  notice  of  appropriation  of  the  disputed 
water  ln  ,895  Defendants'  contention  of  increased 
water  supply  did  present  the  court  with  a  factual 
issue  as  to  whether  a  newly  constructed  runway  at 
a  nearby  airport  yielded  additional  runoff  surface 
water,  and  provided  new  water  in  the  wash  for  ap- 

PhT?tT',Inuaddition'  defendants'  argument 
that  they  had  obtained  a  prescriptive  right  through 
adverse  use  had  sufficient  support  to  present  the 
court  with  a  triable  fact.  The  court  stated  that 
neither  proof  of  open,  notorious,  and  hostile  use 
nor  proof  of  use  for  a  sufficient  duration  to  create 
a  prescriptive  right  are  necessary  to  avoid  summa- 
ry judgement.  (Moorhouse-Florida) 
W77-06062 

LIABILITY     OF     GOVERNMENTAL     ENTITY 
TmV  w^SE  °F  PERMIT  FOR  CONSTRUC- 

floodwg  ED  OR  accelekated 

D.  Ytreberg.' 

62  ALR3d  514-17  (1975). 

Descriptors:      'Local     governments,      'Floods 
'Construction,     'Permits,     'Negligence,     Legal 


336  So.2d  1370-72  (Ala.  Ct.  Civ.  App.  1976). 

Descriptors:      'Judicial     decisions,      'Overflow 

Obstruction  to  flow,  Legal  aspects,  Water  law' 

Legal    review,    Adjacent    landowners,    Streams' 

Floods   Streamflow,  Flood  damage,  Erosion,  Bn- 

DamagesPaDnamsland'  ***"  ^^   Remedies' 

S;SWlafaS'  'Admissibility 

Plaintiff  riparian  landowner  brought  suit  for 
damages  ansing  from  the  overflow  of  water  from 
adjoining  creek.  Defendant  owned  the  land  ly°ng 
across  the  creek  from  plaintiff's  property  and  hf 
land  on  either  side  of  the  creek  above  plaintiff" 

danK-  ,Pla,n^f  comPlained  'hat  whePn  defen- 
dant had  cleared  a  portion  of  his  land  several  years 
earlier  he  had  pushed  trees  and  brush  into  the 
creek.  After  several  heavy  rains,  the  branches  had 
washed  down  the  creek  until  they  accumulated 
and  in  effect  created  a  dam.  Consequently  the 
water  from  the  creek  overflowed,  eroding  plain" 
tiff  s  land.  At  trial,  plaintiff  was  awarded  $550 
damages  and  defendant  appealed.  The  court  of 
evil  appeals  affirmed  finding  no  error  in  the  ad- 
mission of  ev,dence  as  to  the  condition  of  plain- 
tiff s  property  after  the  obstruction  of  the  creek 

suh  Pn7  t0H°n.e  rar  bef°re  the  ^stitution  of  Te 

V?ef!ndant  cla™ed  the  statute  of  limitations 

prohiblted  for  damages  occurrin^tam°"s 

than  one  year  before  the  suit,  and  thus  evidence  of 
conditions  prior  to  that  time  was  inadmissible  The 
court  agreed  that  plaintiff  could  only  recover  for 
damages  to  his  property  occurring  within  the  year 
pnor  to  suit.  The  court  went  further,  however  'and 
held  evidence  of  the  condition  of  property  and  the 
effect  of  overflow  caused  by  acts  of  defendant 
prior  o  the  year  before  suit  was  admissible  m 
order  to  show  the  condition  of  the  land  and  the  ef 
feet  overflow  had  had  on  it  at  the  beginning  of  the 
period  for  which  damages  are  recoverable 
(Moorhouse-Florida)  recoverable. 

W77-06064 
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Field  6-WATER  RESOURCES  PLANNING 
Group  6E— Water  Law  and  Institution* 


CITY  OF  CORPUS  CHRISTI  V  NEUCES  COUN- 
TY WATER  CONTROL  AND  IMPROVEMENT 
DISTRICT  NO  3  (WATER  IMPROVEMENT  DIS- 
TRICT ALLOWED  TO  SUPPLY  WATER  FOR 
DOMESTIC  USE  TO  NEIGHBORING  TOWN). 
540  SW2d  357-79  (Tex  Ct  Civ  App  1976). 

Descriptors:  "Texas,  *Dams,  "Water  rights, 
"Water  supply,  "Local  governments,  Dependable 
supply,  Detention  reservoirs,  Multiple  purpose 
reservoirs,  Potential  water  supply,  Water  alloca- 
tion, Water  policy,  Legal  aspects,  Water  law,  Ad- 
verse possession,  Judicial  decisions,  Legal  review, 
Prior  appropriation,  Adjudication  procedure, 
Relative  rights,  Competing  uses,  Irrigated  land. 

This  suit  was  instituted  as  a  declaratory  judgement 
action  between  the  city  of  Corpus  Christi,  Texas 
and  a  water  improvement  district  which  supplied 
water  to  the  city  of  Robstown,  Texas.  The  matters 
soi"»ht  to  be  determined  were  various  and  unre- 
lated. Initially,  the  city  of  Corpus  Christi  claimed 
that  the  improvement  district  was  authorized  to 
supply  water  for  irrigation  and  that  their  conver- 
sion to  supplying  domestic  water  was  not  permissi- 
ble. The  court  ruled  that  the  supplying  of  domestic 
water  was  an  activity  of  higher  priority  and  there- 
fore permissible.  The  city  also  claimed  a  priority 
right  to  water  previous  to  their  wateruse  certifica- 
tion in  1913  since  they  had  constructed  a  dam  in 
1895  to  stop  the  intrusion  of  salt  water.  This  claim, 
too,  was  denied.  The  city  then  claimed  the  right  to 
all  water  contained  in  Lake  Corpus  Christi  at- 
tributable to  the  dam.  The  court  reasoned  that  the 
mere  fact  of  building  a  dam  does  not  give  one  the 
right  to  all  excess  water  created  by  it.  Finally,  the 
court  disallowed  the  city's  claim  to  the  water  by 
adverse  use.  (Moorhouse-Florida) 
W77-06065 


TRI-COUNTY  LANDFILL  COMPANY  V  IL- 
LINOIS POLLUTION  CONTROL  BOARD 
(LANDFILLS  POLLUTING  WATERS  TERMED 
HAZARDS). 

353  NE2d  316-26  (1 11  Ct  App  1976). 

Descriptors:  "Illinois,  "Landfills, 

"Penalties(Legal),  "Hazards,  Water  pollution, 
State  governments,  Administrative  agencies, 
Waste  disposal,  Garbage  dumps,  Public  health, 
Social  aspects,  Cities,  Environmental  sanitation, 
Sanitary  engineering,  Courts,  Court  decisions, 
Cases,  Judicial  decisions,  Legal  review,  Legal 
aspects. 

Identifiers:  Illinois  Pollution  Control  Board,  Ad- 
ministrative regulations. 

The  Illinois  Pollution  Control  Board  found  two 
landfill  companies  guilty  of  causing  water  pollu- 
tion and  causing  a  water  pollution  hazard.  The 
Board  ordered  the  companies  to  correct  the  harm 
caused  and  pay  a  $10,000  fine.  The  Appellate 
Court  affirmed  all  parts  of  the  board's  order  ex- 
cept the  fine  which  it  found  excessive.  Petitioners 
contended  that  the  Board's  jurisdiction  extended 
only  to  navigable  waters  since  the  authorizing 
statute  gave  the  Board  control  over  all  'waters  of 
this  state'.  The  Court  rejected  this  argument  and 
ruled  that  'waters  of  this  state'  means  private  as 
well  as  navigable  waters.  Petitioners  next  claimed 
that  the  Board  should  be  estopped  from  acting 
against  them  since  the  Board's  predecessor  had 
certified  their  activity.  The  Court  dismissed  this 
contention  reasoning  that  estoppel  is  not  proper 
where  a  public  right  or  public  protection  is  in- 
volved. The  Court  noted  that  if  this  rationale  were 
to  be  applied  more  stringent  effluent  standards 
could  never  be  imposed  because  the  operation  was 
at  one  time  certified  under  the  then  existing  stan- 
dards. (Moorhouse-Florida) 
W77-06066 


PEARSON  V.  CITY  OF  GUTTENBERG  (CITY'S 
PROCRASTINATION  IN  DEVELOPING  RIVER- 
SIDE TRACT  GIVE  PRIVATE  ADJACENT 
OWNER  TITLE). 

245  N.W.2d  5 19-33  (Iowa  1976). 


Descriptors:  "Iowa,  "Mississippi  River,  "Adverse 
possession,  "Real  property, 

"Boundaries(Property),  Riparian  land.  Legal 
aspects,  Banks,  Riparian  rights,  Water  law,  Boun- 
dary disputes.  High  water  mark,  Low  water  mark, 
Shores,  Local  governments,  Judicial  decisions, 
Legal  review,  Rivers. 

Plaintiff-homeowners  instituted  a  quiet  title  suit  to 
establish  their  rights  as  riparian  owners.  Defen- 
dants, a  municipal  corporation,  claimed  that  the 
strip  of  land  immediately  contiguous  to  the  river 
was  dedicated  for  use  as  a  road  and  a  public  land- 
ing. Plaintiffs  based  their  right  to  ownership  on 
both  record  title  and  abandonment  by  the  city  or 
adverse  possession.  The  claim  of  record  title 
ownership  turned  on  whether  a  1848  plat,  which 
did  not  give  plaintiff  title,  or  a  1905  plat,  which 
did,  would  be  recognized.  The  court  ruled  that  all 
references  to  the  land  had  been  made  pursuant  to 
the  1848  plat,  and  therefore  plaintiffs  could  not 
claim  record  ownership.  The  claim  of  adverse  pos- 
session was  partially  granted  and  partially  denied. 
The  court  divided  the  disputed  land  into  two 
tracts.  As  to  the  upland  tract,  the  court  concluded 
that  possession  had  been  continuous,  open  and 
hostile,  therefore,  ownership  was  granted  plain- 
tiff. As  to  the  lowland  tract,  the  court  noted  that 
only  minor  improvements  had  been  made,  and 
members  of  the  general  public  had  utilized  the 
tract  for  access  to  the  water.  Since  possession  was 
not  exclusive,  ownership  to  this  tract  was  denied 
plaintiff.  (Moorhouse-Florida) 
W77-06067 


MONSANTO  COMPANY  V  ILLINOIS  POLLU- 
TION CONTROL  BOARD  (REQUIREMENTS 
FOR  PETITIONING  FOR  PERMANENT  VARI- 
ANCE FROM  WATER  POLLUTION  REGULA- 
TIONS PERTAINING  TO  MERCURY 
DISCHARGE  INTO  PUBLIC  SEWER  SYSTEM). 
350  NE2d  289-306  (1 1 1  App  Ct  1976). 

Descriptors:  "Chemical  wastes,  "Mercury, 
"Illinois,  "Administrative  decisions,  Industrial 
wastes,  Heavy  metals,  Sewers,  Chemical  indus- 
try, Adjudication  procedure,  Administrative  agen- 
cies, "Mississippi  River,  Waste  disposal,  Waste 
dilution,  Permits,  Water  pollution  sources. 

Petitioner  chemical  company,  which  discharged 
varying  amounts  of  mercury  daily  into  the  local 
sewer  system  and  ultimately  into  the  Mississippi 
River,  sought  to  obtain  review  of  a  variance  given 
it  by  defendant  Illinois  Pollution  Control  Board. 
Petitioner  sought  a  permanent  variance  from  Il- 
linois regulations  pertaining  to  mercury 
discharges.  The  Board  granted  a  one-year  variance 
limiting  petitioner  to  both  an  average  daily  figure 
and  a  maximum  figure.  Petitioner  then  alleged  it 
was  not  possible  to  comply  with  the  variance  since 
it  was  based  on  incorrect  data,  and  that  the 
Board's  decision  that  it  could  only  grant  a  one- 
year  variance  was  incorrect.  Remanding  the  deci- 
sion for  further  consideration,  the  Illinois  Fifth 
District  Appellate  Court  found  that  in  the  absence 
of  any  evidence  to  support  the  Board's  limiting 
figures  in  the  variance,  the  Board  could  not  justify 
its  findings  on  a  policy  of  'tightening  the  noose' 
with  respect  to  the  daily  discharge.  The  one-year 
variance  limitation  was  construed  to  apply  only  to 
those  dealing  with  correctible  deviations,  not 
those  like  petitioner's  where  the  need  for  addi- 
tional time  was  not  the  only  barrier  to  compliance. 
(Molloy-Florida) 
W77-06068 


STATE  OF  NORTH  CAROLINA  V  FEDERAL 
POWER  COMMISSION  (RIVERS  DESIGNATED 
FOR  POTENTIAL  ADDITION  TO  THE  SYSTEM 
UNDER    THE    WILD    AND    SCENIC    RIVERS 

ACT). 

533  F2d  702-10  (DC  Cir  1976). 

Descriptors:  "Hydroelectric  plants,  "Dams,  "Wild 
rivers,  "Federal-state  water  rights  conflicts,  Social 


aspects,  Administrative  decision1.,  I.lcclnc 
industry,  Hydroelectric  project  licensing, 
levels,  federal  Power  Act,  Pumped  stora 
Carolina,  River  regulation. 
Identifiers   "National  Environmental  Polk 

The  state  of  North  Carolina  sou*.' 
permit  granted  to  the  Appalachian  Pom 
pany  for  a  hydroelectric  project  on  the  Net 
The  principal  objections  to  the  project  wer< 
to  consider  the  alternative  of  energy  conse 
inclusion  of  water  storage  capaci 
downstream  pollution  dilution,  costs,  and 
sibility  that  the  river  may  become  include 
National  Wild  and  Scenic  Rivers  Syste 
procedural  implications  of  the  National  I 
mental  Policy  Act  of  1969  were  applied  U 
Carolina's  presentation  of  these  objectioi 
sequently,  the  court  found  that  the  issu 
adequately  considered  by  the  Federal  Pow 
mission  in  granting  the  original  permit.  T7 
mission  was  not  considered  remiss  in  ap 
the  project  while  the  Interior  Secretary  » 
sidering  the  state's  application  for  inclusio 
river  under  the  Wild  and  Scenic  Rivers  / 
permit  was  modified  to  allow  comple 
archaeological  excavation  in  the  affecte 
(Molloy-Florida) 
W77 -06069 


AUSTIN  V  BEDFORD,  IOWA,  (CONFI 
CONVEYANCE  RIGHTS  AND  USE  Ol 
FILL). 

535  F2d  1064-67  (8th  Cir  1976). 

Descriptors:  "Iowa,  "Easements,  "Flood 
'Channel  improvement,  Channels,  Land 
Rivers,    Contracts,    Excavation,    Legal    i 
Construction,   Judicial   decisions,   Cities 
protection,  Real  property,  Soils,  Drainage. 

Plaintiff  contract  buyers  of  three  tracts 
sought  damages  from  defendant  city  for  b 
conveyance.  The  plaintiffs  conveyed  ea1 
on  each  tract  to  the  city  to  permit  straight1 
the  river  channel  for  flood  control  purpo: 
plaintiffs  contended  that  the  city  breac 
terms  of  the  coneyances  by  removing  dirt  1 
plaintiffs'  land.  The  plaintiffs  further  co1 
that  the  city  had  failed  to  spread  the  exce; 
locations  designated  by  the  plaintiffs.  1 
court  held  that  the  defendant  had  the  rigl 
the  conveyance  to  use  dirt  excavated  f 
plaintiffs'  land  to  fill  the  old  river  cha 
another's  property.  The  court  also  held 
city  was  not  required  to  move  dirt  from  or 
plaintiffs'  tracts  to  another.  The  8th  Circu 
of  Appeals  of  the  United  States  affinnei 
that  the  plaintiffs  only  had  a  right  to 
needed  to  fill  in  the  old  channel.  The  cou 
that  the  plaintiffs  had  failed  to  prove  any 
from  the  city's  actions.  (Capehart-Florida) 
W77-O6070 

CORPORATE  POWERS  IN  DRAINAGE  1 
RIGATION  OPERATIONS. 

Tex  Rev  Civ  Stat  Ann  arts  1 525  to  1 526  ( 1 9 

Descriptors:  "Texas,  "Canals,  "Drain,  * 
"Land  development,  Legislation,  Drainaj 
tract  administration,  Flumes,  Laterals, 
Reservoirs,  Lakes,  Wells,  Irrigation, 
Milling,  Land  management,  Land  use, 
resources,  Land  forming. 
Identifiers:  Corporations,  "Stock  raising. 

Corporations  chartered  for  the  purpose 
structing,  maintaining  and  operating  canal 
and  ditches  outside  the  corporate  limits 
and  towns  in  any  county  in  Texas,  shi 
power  to,  acquire  lands  for  drainage,  I 
alienate  such  lands  within  fifteen  years.  Tl 
porations  may  also  contract  for  the  pe 
drainage  of  any  tract  of  land,  borrow  fflj 
construction,  maintenance  and  opera 
ditches,  canals,  and  laterals,  and  make  apr 
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s  to  the  commissioners  court  of  the  county 
rations  which  are  organized  to  construct 
un  and  operate  canals,  flumes,  feeders' 
s,  dams,  reservoirs,  lakes  and  for  storing 
insfemng  water  to  those  people  entitled  to 
e  water  for  specified  purposes  shall  have 
to  acquire  lands  by  voluntary  donation  or 
ocks  or  bonds.  These  lands  may  be  held  im- 
I,  subdivided  or  disposed  of.  (Hadoulias- 

S071 


WATER  RESOURCES  PLANNING-Field  6 
Water  Law  and  Institutions— Group  6E 


RS  RESPECTING  FLOOD  CONTROL 

v  Civ  Stat  Ann  art  1581e  (!962). 

'tors:  Texas,  'Eminent  domain,  *Flood 
.Drainage,  Legislation,  Condemnation 
Drains,  Levees,  Easements,  State  govern- 
Local  governments,  Legal  aspects,  Politi- 
:cts  Social  aspects,  Public  access,  Right- 
Public  rights,  Public  canals,  Public  utili- 
gal  review,  Contract  administration. 

it  of  eminent  domain  can  be  exercised  bv 
ties  in  the  state  of  Texas,  for  the  acquisi- 
condemnation  of  all  real  property,  ease- 
nd  rights-of-way  over  public  and  private 
r  flood  control,  drainage  and  water  outlet 
s.  However,  the  counties  may  not  con- 
e  fee  of,  as  distinguished  from  taking  an 
t  or  right-of-way  overm,  across  or  upon 
>erty  lawfully  used  by  any  public  utility 
canal  levee  or  other  unit  devoting  its  pro- 
a  public  use.  Appeals  from  finding  or  as- 
ts  of  damages  will  not  suspend  any  flood 
wks  upon  such  condemned  or  acquired 
In  addition,  the  Commissioners  Court  of 
nty  may  contract  with  the  governing 
f  various  political  subdivisions  for  the 
[uisition  of  rights-of-way,  or  joint  Con- 
or maintenance  of  canals,  drains  and 
aprovements  for  flood  control  and 
(Hadouhas-Florida) 
'2 


sSrS'librhaniare  T""^  fa  the  P°«ession  of 
Florida)  a"eS  and  univsrsities.  (Hadoulias- 
W77-06073 


WATER  RIGHTS. 

Utah  Const,  art  1 1 ,  sec  6  and  art  1 7,  sec  1 . 

Descriptors:    'Utah,    'Cities,    'Municipal  water 

Water   works,    'Water   rights,    Water   sources 

Reasonable     use,     Prior     appropriation     S 

aspects     Water  law,   Preferences(Water'  rights) 

trSar0n,Warater   ,all°c«°licy)       Water 
transfer      Water     utilization,     Water     distrihii 
tion(Apphed),  Water  rates.  oistnbu- 

No  municipal  corporation  in  Utah,  shall  directly  or 
indirectly  lease,  sell,  alienate  or  dispose  of  anV 
watenvorks,  water  rights  or  sources  of  water 
supp y  now,  or  hereafter  to  be  owned  or  controlled 
by  it.  All  such  waterworks,  water  nehts  and 
sources  of  water  supply  „ow  owned  or  hereafter"' 
be  acqu,red  by  any  municipa)  corporati  J^ 

preserved,  maintained  and  operated  by  it  for  sun 

ciarfi8es,tSN,onthhabitarS  ^  Water  at  -sonabL 
cnarges.  Nothing  herein  shall  be  construed  to 
prevent  any  such  municipal  corporatism 
exchanging   water   rights,    or   sources   of   wat™ 

uon  v'  f°r  °th?r  W,atCr  rfghtS  °r  SOUrces  <*  water 
supply  of  equal  value,  and  to  be  devoted  in  like 

manner  to  the  public  supply  of  its  inhabitants  All 

Utahnfnrn8h,S  t0  thAUS£  °f  any  of  the  ^ters  in 
Utah  for  any  useful  or  beneficial  purpose  are 

W7e7b0y60e7C4O8mZed  and  COnfirmed'  (R-'k^oeridaT 


Descriptors:      'Ownership     of     beds,      -Water 

'Florida"  Cdr,e'0P£ent'-  *NatUraI  res~ 
OceJn *ri£  f  I'a  Cont'nen,al  she«>  'Atlantic 
ucean,  Gulf  of  Mexico,  Marine  geology  Federal- 
state  water  rights  conflicts,  Relative  rights  Beds 
under  water,  Mineral  industry 

Sagfeme„t;COaStal     — »■     C°astal     — 

rill!Kif/cfederal  8°vefrnment  ^ught  declaration  of 
natura.  r.,a8amSt  defendant  s^  government  to 
report  rnt°UrCeS  "  °Cea"  Emerged  'a"ds.  After 
lE?  £,V  TStCr  and  a  Special  master-  the 
St.t.f  £ tes  SUpreme  Court  decreed  that  the 
State  of  Florida  .s  entitled  to  all  lands,  minerals 
and   other  resources   within  an  area   three  geo- 

whh,n'Cth^  fr0m,   thC   Atlantic   coastIine   a^ 

within  three  marine  leagues  from  the  Gulf  of  Mex- 

«ti,WS£,eai,The  Unit6d  St3teS  WaS  found  *  * 
bevond  th  ra  r"OU1rces  underlying  the  Atlantic 
edleZJ,  ,  °nda  hm,t  t0  the  continental  shelf 
in  ?he  rd,lf  t L,eS°UrCe,S  beyond  the  F1°rida  limit 
in  the  Gulf  of  Mexico.  For  purposes  of  the  decree 
Florida  Bay  and  areas  of  water  within  the  Dry  Tor- 
FW*/  ,?dS' thC  Maraues^  Keys,  and  the  Lower 
Florida)  S   3re    "0t   inland   Waters-    (Comer- 

W77-06076 


1    RESERVOIR;     GENERAL     PROVI- 

(SAu^,971S).4MthrU4Mn(1959)'aS 

rs:  'Reservoir  construction,  'Wyoming 
eclamation,  'Nebraska,  Legislation,' 
s,  Water  storage,  Irrigation  practices, 
°ntrol,  Land  management,  Unap- 
water,  Obstructing  to  flow,  Reasonable 
1  °n'  »f6T  utUizati°n,  Administra- 
tion, Water  law,  Institutions,  In- 
^te  governments,  Water  policy,  Water 
■"(Applied),  Water  resources.  Power 
and  maintenance,  Powerplants,  Silts 
vernment,  Governmental  interrelations.' 
Olendo    Reservoir,    'North    Platte 

i  States  bureau  of  reclamation  is  per- 
te  leglslature  of  Wyoming  to  construct 
rn„MerVx0Ir' .and  to  store  water  of 
rom  the  North  Platte  River,  for  the  ir- 
andS  m  Wyoming  and  Nebraska  for 
«  of  power,  flood  and  silt  control,  sub- 
estnCUons  that  the  Wyommg  state  en 

■ders  necessary  to  protect  state  water 
wn  Amendments  set  forth  specific 
powers  of  the  state  engineer  for  this 
Z'J  *£!?  en8'neer  is  responsible 
Ration  of  Wyoming  water  and  related 
•es  planning  and  is  authorized  to  ac- 
latedL  h  thC  deveI°Pment  of  a  state 
atinn*  f  reso"rces  plan.  He  can  rule 
annrn  ,U^e  °f  underground  water 
appropnated  or  diverted  in  Wyoming 
Inn  °'mnguState-  a°d  he  can  act  if  con 
g wh.ch  int erfere  with  the  natural 
hermal  spnng.  In  addition,  a  library  of 

stated'156  C°"e^ed  and  keP'  ^  the 
state  engineer,  of  books  and  technical 


nf  E^TIJS  CONCERNlNG  COLORADO  RIVER 

Utah  Code  Ann  sees  73-13-1  thru-12  (1968). 

Descriptors:  'Utah,  'Mexican  water  treaty  'State 
governments,  Rivers,  Water  aUocation(Policy)  In- 
terstate compacts,  'Colorado  River,  'Colorado 
River  Basin  Arizona,  Colorado,  New  Mexico 
Wyoming,  Treaties,  Legislation,  Administrative 
agencies,  Water  resources  development,  River 
basin  development,  Mexico,  State  jurisdiction 
Governmental  interrelations 

Identifiers:  'Upper  Colorado  River  Basin  Com- 
pact, Colorado  River  Committee. 

The  Colorado  River  Committee  was  formed  to  in- 
vestigate and  study  the  effects  of  the  treaty  of 
1944  between  the  United  States  and  Mexico,  and 
to  make  a  study  of  ways  and  means  of  utilizing  the 
waters  of  said  river  allocated  to  Utah.  In  addition 
an  interstate  treaty  for  apportionment  of  Colorado 
River  waters  was  ratified  assigning  percentages  of 
total  consumptive  use  to  each  state.  The  treaty 
known  as  the  upper  Colorado  River  Basin  Com- 
pact, provides  for  use  of  water  in  excess  of  that 
apportioned  and  the  storage  of  water  in  reservoirs 
An  administrative  agency  was  created  by  the  in- 
terstate treaty,  with  power  to  adopt  rules,  gauge 
the  water  levels,  study  the  water  supply  and  its 
uses   and  report  to  the  states  involved.  Provisions 
are,alsP  deluded  for  the  construction  and  funding 
ot  faculties,  conformation  with  other  treaties   ap- 
portionment of  other  smaller  rivers  and  tributaries 
under  preexisting  rights,  and  storage  of  water  in 
various   states   for   other   states'   use.    Imported 
water  is  not  included  under  the  treaty,  and  failure 
to  use  the  apportioned  amount  of  water  is  not  a 
relinquishment  of  the  right  to  that  amount  The  in- 
terstate treaty  is  subject  to  federal  laws  and  the 

m  ntrea4y  be\w?en  the  United  States  and  Mexico. 
(Molloy-Flonda) 
W77-06075 


BRIZENDINE  V  NAMPA  MERIDIAN  IRRIGA- 
CA°NAL)DI8TRICT      (DUTY      T°      MaTnSin 

548  p2d  80-90  (Idaho  1976). 

d!17t0*^  ,*Idaho'  *Leeal  review-  *pl°°d 

damage,  'Negligence,  'Embankments,  Canal  con- 
struction, Canals,  Canal  seepage,  Canal  embank- 
ments   Legal  aspects,  Judicial  decisions,  Water 
control,  Damages,  Rivers,  Irrigation  districts. 
Identifiers:  Absolute  liability. 

Plaintiff  landowners  sought  damages  from  defen- 
dant, the  Nampa-Meridian  Irrigation  District   for 
injury  to  property  caused  when  the  district's  ir- 
"8an1°ncan^ban!c  broke-  ^ding  the  plaintiffs- 
properties.  The  plaintiffs  alleged  that  the  break 
was  caused  by  the  district's  negligence.  The  trial 
court  found  that  the  doctrine  of  res  ipsa  loquitur 
was  applicable |  and,  thus,   that  the  district  was 
negligent  in  failing  properly  to  maintain  the  canal 
The  court  also  ruled  that  the  defendant  was  not  lia- 
ble under  a  theory  of  absolute  liability  in  tort  On 
appeal,  the  Idaho  Supreme  Court  ruled  that  res 
ipsa  loquitur  can  be  applicable  in  a  case  where  im- 
pounded waters  have  escaped,  and  that  specific 
notice  of  leakage  need  not  have  been  given  to  the 
district  before  the  break.  However,  since  the  d,s- 
tnct  was  not  a  'public  corporation'  within  the  pur- 
IfC0 Vhe  Idah°  TOrt  CIaimS  Act'  the  ca*e  was 
f^T-Flonda)1'  rCVerSed  "  Part'  and  rema"ded- 
W77-06077 


UNITED  STATES  V  STATE  OF  FLORIDA 
(DETERMINING  FEDERAL  VERSUS  STATE'S 
S^^T,^  IN  LAN°S.  MINERALS  AND 
RESOURCES  UNDERLYING  THE  ATLANTIC 
OCEAN  AND  GULF  OF  MEXICO)  ATLANTIC 
96  SCt  1840-41  (1976). 


WATERS;  PENALTIES,  VIOLATIONS 

Utah  Code  Ann  76-10-201  thru  -204  (Supp  1975). 

Descriptors:  'Utah,  'PenalUes(Legal),  'Law  en- 
trTtiort  StrUCt"res.  Dams,  Bridges,  Adm.nis- 
ration,  Stream  flow,  Water  allocation(Policv) 
Legal  aspects,  Water  rights,  Obstruction  to  flow 
Hon  pi™8 '  Ree"Ia?°n.  Competing  uses,  Distrib^ 
control"8'  Preferenees(Water  rights),  Water 
Identifiers:  'Criminal  penalties. 

Any  person  who  interferes  with  the  flow  of  water 
■n  a  stream  under  the  control  of  a  water  commis- 
sioner ,n  the  state  of  Utah  is  guilty  of  a 
misdemeanor.  Similarly  guilty  is  any  person  who 
takes  water  out  of  a  ditch  or  canal  unless  it  has 
been  duly  d.stnbuted  to  him.  Furthermore  any 
E°h"°  Is?  a  g/eater  inanity  than  has  been 
whn  'nfn„Uted  to  "un,  or  changes  the  flow,  or 
who  willfully  injures  any  dam  or  other  means  of 
diverting  or  conveying  water  is  guilty  as  well  A 
person  who  floats  timber  down  a  stream  Tnd  a£ 
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lows  it  to  accumulate  or  obstruct  watergates  for 
diverting  the  water  is  also  guilty  of  a  misdemeanor. 
Any  person  who  willfully  and  maliciously  injures 
or  destroys  any  structure  erected  to  create  hydro- 
electric power,  drain  land,  or  conduct  water  for  ir- 
rigation or  other  water  supply  is  guilty  of  a  felony. 
Any  person  who  makes  an  aperture  in  a  dam  or 
embankment,  or  who  damages  a  securing  piling,  is 
likewise  guilty  of  a  felony  of  the  third  degree. 
(Molloy-Florida) 
W77-06078 

OBSTRUCTIONS  IN  STREAMS, 

Kan  Stat  Ann  sees  82a-301  thru  -314  (1969),  as 
amended  (Supp  1975). 

Descriptors:  'Kansas,  *Obstruction  to  flow, 
•Alteration  of  flow,  'Dams,  Currents(Water), 
Streams,  Diversion,  Banks,  Channels,  Main- 
tenance, Maintenance  costs,  Cleaning,  Dam  con- 
struction, Streamflow,  Flood  plains,  Watercour- 
ses(Legal  aspects). 

It  shall  be  unlawful  for  any  person,  partnership, 
association,  corporation  or  political  subdivision  to 
construct  or  alter  any  dam  or  other  water  obstruc- 
tion, or  to  change  or  diminish  in  any  manner  the 
course,  current  or  cross  section  of  any  stream 
within  the  state  of  Kansas  without  previously  ob- 
taining the  written  consent  of  the  cheif  engineer. 
Any    violation    of    this    act    shall    constitute    a 
misdemeanor  punishable  by  a  fine  not  to  exceed 
one  thousand  dollars.  Upon  petition  of  fifty  tax- 
payers owning  land  in  the  floodplain  of  a  river  in 
any  county,  the  board  of  county  commissioners  of 
each  county  is  authorized  to  clean  and  maintain 
the  banks  and  channels  of  the  streams  and  water- 
courses in  their  respective  jurisdictions.  Any  ex- 
penses incurred  in  removing  any  obstructions  in 
the  streams,  or  damage  to  private  property,  shall 
be  paid  out  of  the  general  fund  of  the  respective 
counties,  Any  landowner  or  operator  who  desires 
to  construct,  or  who  has  constructed  a  dam,  as 
part  of  the  federal  agricultural  conservation  pro- 
gram without  complying  with  the  provisions  of  this 
act  may  make  application  to  the  chief  engineer  to 
obtain  approval  for  the  construction  of  such  dams. 
(Hilburn-Florida) 
W77-06079 


was   not  entitled  to   injunctive   relief.   (Hilburn- 
Florida) 
W77-06080 


MCNAMARA  V.  WESTVIEW  BUILDING  COR- 
PORATION (LAND  OWNER'S  RIGHTS 
AGAINST  DRAINAGE  FROM  ABUTTING  PRO- 
PERTY). 

357  N.E.2d  777-79  (Mass.  App.  1976). 

Descriptors:  'North  Dakota,  'Drainage  systems, 
'Drainage  water,  Flow,  Permits,  Surface 
drainage,  Surface  runoff,  Surface  waters,  Ditches, 
Natural  flow.  Legal  aspects,  Channel  flow,  Water 
law,  Channels,  Judicial  decisions, 

Discharge(Water). 
Identifiers:  'Licenses. 

Plaintiff  sought  to  enjoin  defendant  from  draining 
water  from  the  defendant's  abutting  property  onto 
the  plaintiff's  real  estate.  In  the  process  of  sub- 
dividing its  land  the  defendant  requested  and 
received  a  written  license  from  the  plaintiff  to 
discharge  surface  water  into  a  drainage  ditch  on 
the  plaintiff's  land.  In  consideration  of  the  grant- 
ing of  the  license,  the  defendant  agreed  to  open 
and  clear  out  the  drainage  ditch.  Thereafter,  water 
discharged  by  defendant's  drainage  system  en- 
tered the  ditch  and  flowed  through  it  into  a  marsh; 
from  the  marsh  the  water  followed  a  natural  chan- 
nel into  a  pond.  The  plaintiff  requested  that  the  de- 
fendant clean  out  the  natural  channels,  but  the  de- 
fendant refused,  and  the  plaintiff  revoked  the 
license.  The  Superior  Court,  Norfolk  County,  en- 
tered a  judgement  dismissing  the  action,  and  the 
plaintiff  appealed.  The  Appeals  Court  held  that 
because  the  flow  of  surface  water  onto  the  plain- 
tiff's land  was  not  materially  changed,  and  no 
damage  had  resulted  from  defendant's  acts,  the 
plaintiff  had  no  basis  for  complaint  and  therefore 


UNITED  PLAINSMEN  ASSOCIATION  V. 
NORTH  DAKOTA  STATE  WATER  CONSERVA- 
TION COMMISSION  (CONSERVATION 
PLANNING  RESPONSIBILITY  OF  STATE  EN- 
GINEER PRIOR  TO  ISSUING  WATER  PER- 
MITS). 
247  N.W.2d  457-64  (N.D.  1976). 

Descriptors:  'North  Dakota,  'Water  alloca- 
tion(Policy),  'Water  policy,  Conservation,  Water 
management(Applied),  Management,  Legal 
aspects,  Industrial  water,  Water  demand,  Water 
law,  Water,  Water  resources  development,  Water 
utilization,  Water  permits,  Comprehensive 
planning,  Administration,  Legislation. 
Identifiers:  'Public  Trust  Doctrine,  Conservation 
planning. 

Plaintiff,  a  non-profit  corporation,  sought  to  en- 
join the  State  Water  Conservation  Commission 
and  State  Engineer  from  issuing  future  water  per- 
mits for  coal  related  power  and  energy  production 
facilities  until  there  was  a  comprehensive  short- 
term  and  long-term  plan  for  the  conservation  and 
development  of  the  state's  natural  resources, 
which  the  plaintiff  contended  is  required  by  state 
statute  and  the  common  law  Public  Trust  Doctrine. 
The  District  Court  dismissed  the  complaint  for  the 
failure  to  state  a  claim  upon  which  relief  could  be 
granted,  and  the  plaintiff  appealed.  The  Supreme 
Court  held  that  the  state  statute  entitled 
'declaration  of  state  water  resources'  did  not  im- 
pose mandatory  planning  responsibility  upon  the 
State  Engineer  which  constituted  a  condition 
precedent  to  issuance  of  temporary  or  permanent 
water  permits.  The  discretionary  authority  of  state 
officials  is  circumscribed,  however,  by  the  'Public 
Trust  Doctrine'  wich  requires,  at  minimum,  deter- 
mination of  te  potential  effect  of  allocation  of 
public  water  on  present  water  supply  and  future 
water  needs  of  the  state.  Therefore,  the  amended 
complaint  charging  failure  to  devise  any  water 
conservation  plan,  as  well  as  failure  to  consider  in- 
jury to  public,  stated  a  claim  upon  which  relief 
could  be  granted.  (Hilburn-Florida) 
W77-06081 


NAVIGABLE    WATERS    (AOUSIMON, 
AND  CONVEYANCE). 

Kan  Stat  Ann  sees  82a-201  thru  -205  (Supp 

Descriptors.  'Kansas,  'Ownership  of 
•Streams,  'Stream  beds,  Streamflow,  CI 
Navigable  waters,  Legal  aspects,  Conden 
Compensation,  Water,  Bodies  of  water,  A 
Floods,  State  governments,  Channel 
Legislation. 

Whenever  the  channel,  or  any  part  thereof 
navigable  stream  in  the  state  of  Kansas  1 
suddenly  changed  or  altered  by  such1 
establishing  a  new  channel  by  flood  or  a 
the  secretary  of  state  shall  procure  the  fe 
such  new  channel,  by  purchase  or  by  coi 
tion  proceedings.  As  soon  as  practica 
secretary  of  state  shall  enter  into  negotiate 
the  owner  of  the  title  to  such  new  channel  i 
pose  of  conveying  title  in  fee  to  the  stae  | 
shall  be  paid  for  the  new  channel  in  exce*1 
net  amount  realized  from  the  sale  of 
responding  abandoned  channel.  In  the  e\J 
the  secretary  of  state  and  the  owner  cannj 
upon  a  purchase  price,  the  secretary  of  stl 
institute  condemnation  proceedings  If  the 
of  money  necessary  to  purchase  the  new  j 
as  ascertained  by  the  condemnation  proc 
shall  exceed  the  net  amount  realized  from] 
of  the  corresponding  abandoned  chanj 
secretary  of  stae  shall  abandon  the  conde] 
proceedings  and  be  relieved  from  furtheij 
obtain  title  to  the  new  channel.  (Hilburn-F| 
W77 -06083 

6F.  Nonstructural  Alternative 


SAND  AND  GRAVEL  (TAKING  MATERIALS 
FROM  RIVERS  AND  ISLANDS  BELONGING 
TO  THE  STATE). 

Kan  Stat  Ann  sees  70a-101  thru  116  (1972),  as 
amended,  (Supp  1975). 

Descriptors:  'Kansas,  'River  beds,  'Rivers, 
'Islands,  'Legislation,  Earth  materials,  Gravels, 
Sands,  Channels,  Boundaries(Property),  Compen- 
sation, State  governments,  Payment,  Hay,  Natural 
resources,  Regulation,  Water  law,  Legal  aspects. 

It  shall  be  unlawful  for  any  person,  partnership  or 
corporation  to  take  from  within  or  beneath  the  bed 
of  any  river  which  is  the  property  of  the  state  of 
Kansas  any  sand,  oil,  gas,  gravel  or  mineral,  or 
any  natural  product  whatsoever  from  any  lands 
lying  in  the  bed  of  any  such  river  or  any  hay, 
timber  or  other  product,  unless  upon  such  terms  of 
payment  to  the  state  and  under  such  terms  and 
conditions  as  the  director  of  taxation  may  deter- 
mine to  be  just  and  proper.  The  secretary  of 
revenue  is  authorized  to  make  and  publish  all 
rules,  terms  and  conditions  for  the  taking, 
purchasing  or  selling  of  the  articles  and  products 
mentioned  above.  The  proceeds  derived  from  the 
sale  of  any  state  property  shall  be  credited  to  the 
sand-royalty  fund,  out  of  which  all  necessary  and 
reasonable  expenses  incurred  by  the  director  of 
taxation  shall  be  paid.  Any  person  or  corporation 
violating  this  act  shall  be  guilty  of  a  misdemeanor. 
(Hilburn-Florida) 
W77-06082 


FLOOD  PLAIN  MANAGEMENT  THROU 
LOCATION  OF  LAND  USES  --  A  DT 
PROGRAMMING  MODEL, 

Illinois  Univ.  at  Urbana-Champaign.  Inst 
vironmental  Studies. 

Lewis  D.  Hopkins,  E.  Downey  Brill,  Jr.,  J' 
Liebman,  and  Harry  G.  Wenzel,  Jr. 
Available  from  the  National  Technical 
tion  Service,  Springfield,  VA  22161  as  PB 
Price  codes:  A03  in  paper  copy,  A01  in  mi 
Illinois      Water     Resources     Center, 
Research  Report  No.  117,  1976,  42  p.  4  f 
31  ref,  1  append.  WRC  S-052-ILL. 

Descriptors:  'Flood  protection,  *La 
Economic  efficiency,  *Welfare(Ecc 
•Optimum  development  plans,  'Dyna 
gramming,  Flood  routing,  Urbanization,  ( 
tion,  Flood  plains,  Non-structural  altc 
•Land  management,  Economic  rent,  *F1 
zoning,  Zoning,  'Model  studies. 

Despite  heroic  structural  measures,  flood 
continue  to  rise.  This  research  develops 
for  identifying  more  nearly  optimal  pa 
land  use  with  particular  reference  to  timii 
and  duration  of  flooding.  The  major  prem 
Hood  plain  management  is  best  view 
problem  of  allocating  land  uses  to  land  F 
dynamic  programming  model  is  deve 
determine  what  combination  of  downstn 
which  require  flood  protection,  and 
uses,  which  may  increase  runoff  or  pre 
tection  through  longer  water  retention, 
encouraged.  The  dynamic  programming  J 
an  associated  simplified  routing  tectu 
demonstrated  on  a  real  watershed.  Des 
tensions  of  the  model  are  identified.  C 
result  of  the  project  is  the  realization  of ' 
classify  watersheds  by  the  degree  of  efl 
terdependence  among  land  use  decision 
determine  the  most  appropriate  types  of 
models  and  public  sector  intervenUons  f< 
lar  cases.  Thinking  about  flood  manage 
problem  of  land  use  allocation  is  show, 
fruitful  conceptualization  for  exploring 
for  developing  models,  and  for  idenL 
propriate  public  sector  intervenUons. 
W77 -05720 
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CEEDINGS  MISSISSIPPI  WATFR 

HJRCES  CONFERENCE  1976. 

ssippi  State  Univ.,  Mississippi  State    Water 

urces  Research  Inst. 

rimary  bibliographic  entry  see  Field  4A 

06O84 


MUNITY  SELF-HELP  RIVER  FORECAST 

LDURES, 

sal  Weather  Service,  Atlanta,  Ga.  Southeast 
Forecast  Center. 

imary  bibliographic  entry  see  Field  4A 
16086 

Ecologic  Impact  Of 
ater  Development 

TIC  ENVIRONMENTAL  QUALITY:  TOX- 

ies      and      Marine      Service,      Winnipeg 

oba).  Freshwater  Inst. 

mary  bibliographic  entry  see  Field  5C. 

>608 


riC        ENVIRONMENTAL        OUALITY- 
•EMS  AND  PROPOSALS,  WUALITY 

es  and  Marine  Service,  Ottawa  (Ontario) 

graphy  Branch. 

iarvey. 

of    the    Fisheries    Research    Board    of 
.  Vol.  33,  p.  2634-2670,  1976.  5  fig.,  3  tab 

n™  ,  .    «  Aa-uatic  environment, 

nmental  effects,  Ecology,  *Environmentai 
Research  and  development,  "Testine 
•nag.  Water  quality  control,  Wasfe 
ton),  Sewage  effluents,  Recreant 
Universities,  Agriculture,  Ethics 
'.  Mining,  Mercury,  Land  management' 
S;,?  m2  Processing.  Hydroelectric 
inada  NucIear  ^actors,  Transporta- 

•Environmental  impact 

imental  assessment,  •Canadian  programs' 

view  of  research  and  monitoring  of  en- 
ital  quahty  by  federal  and  provincial 
.the  university,  and  private  sectors  was 

Li  °^rw  eff°rt  in  Canada  was  f°und 
balanced.  Monitoring  of  water  quality 
water  quality,  and  fish  physiology-tox- 
'ere  found  to  be  areas  of  strength  Areas 
ess  were  the  use  of  organisms  and  the  use 
systems  as  indicators  of  environmental 
I i  some  areas  of  monitoring,  data  in- 
m  lagged  senously  behind  data  collec- 
er  utihzat.on  of  the  university  communi- 
■  ected,  in  some  part,  by  the  relative  lack 
Hon  in  environmentally  related  problems 

nd,nC0°nft,rrUS  Were  found  to  exist  in  the 
nding  of  the  source,  distribution,  and  life 
V  of  toxic  substances  in  the  environ- 
e  were  discussed  in  relation  to  mercury 

°, ItZ       a,qUatic  environmental  quali- 
;cussed  in  relation  to  economics.  (Katz) 


f200  I  p  h™?  ,he  Branch  of  Distribution,  USGS 
1200  S.  Eads  St.,  Arlington,  VA  22202  Price  $3  fiV 
Professional  Paper  1011,  1976.  82p,  27fi£  98re"f! 

?frecSPt °w;ILand  drel°pment'  Environmental 
UrbanizaZn  AqUah,ty'  *EcosVstems,  *Florida, 
uroanization,   Agriculture,   Drainage     Wetlands 

Marstes  'uZrT^  ^  ^  •  <*3  ,' 
GrorutrwateSva,rtioa„SPeCtS'    Sat™   Wate"' 

ecosystem  totered  *£  °riginal  SOUth  F'°rida 
fn?-!V  m  a  "ew  three-Part  ecosystem  which 
incorporates  an  agricultural  component  an  urban 
component,  and  a  component  of  the  orS 
ecosystem  that  is  largely  unchanged  but  stUl  has 
been  affected  by  man.  These  components  are  in 
terrelated  through  the  flow  of  energy  a^d  material" 
The  ecosystem  of  south  Florida  haf  undergone  ex  - 
"^frato"  f°r  ™  years.  About  358percen, 
Ic'oTteTh6  mKICS)  °f  ,the  °riginal  »abitat  of  the 
ban  zatton  Th^"  reP'aCed  by  »**«*««  or  ur- 
oanization. The  remaining  natural  habitat  is 
stressed  by  exoti.  plants  and  animal,  changes  in 
water  levels  and  flows,  severe  fires,  pollution  i0" 
of  animal  and  plant  populations,  and  by  further 
grow  h  and  development.  Man's  most  dranSc 

resu,  edngf"term,  CffeCtS  °n  the  ^system  have 
resulted  from  drainage.  Wetlands  originally  occu 
Pied  about  75  percent  of  south  Florida!  through  the 
years  large  areas  of  this  land  have  been  dramfd  In 
parts  of  southeast  Florida,  drainage  has  lowered 
s'trelse.T1,8  5  J"  6  feCt  bel°W  the  19°°  'eveTand 
W77  05738      al  SyStems'  Woodard-USGS) 


WATER  RESOURCES  PLANNING-Field  6 
Ecologic  Imppct  Of  Water  Development-Group  6G 


S,^E™Y  IN  THE  HOT 

R.  N.  Winget,  and  M.  K.  Reichert. 

Final  Report,  Aug  9,  1976.  1 17  p.,  39  tab  3  fig    in 

Plates,  7  ref,  4  append.  BLM  YA  512-CT6-77 

?se,Sr^t0rS'*WaterShed  mana8ement,  •Benthos, 
Mream        improvement,         "Water        quality 
Conforms     Bank   stability,   Land   management 
Grazing,      "Utah,     Cutthroat     trout,     "Aquatic 
habitats,   Surveys,   Reservoirs,    •Deserts,   Inver- 
tebrates,      •Baseline       studies,       Arid       lands 
Environmental  effects,  Streams,  Vegetation.        ' 
Nae.inn!T.rS:      Environmental    impact    evaluation, 
Nauonal  resource  lands,  Critical  aquatic  habitat 
Pure  strain  cutthroat  trout,  Grazing  impacts  BLM 
administered  streams,  BLM  stream  surveys,  •Hot 
desert  EIS  area(Utah). 


JpEW*     L?.?d  Use'  Environmental  effects 
resources0"^     ^"r?'       Economi">       Wate 
mZr^'v       aWaU',Costs'    Benefits,    Decision 
Aericukure    'r8  analyS,S>  Ana'ytical  techniques, 
Agriculture,    Conservation,    Flooding     Ground- 
water.  Erosi on  Sedimentation,  Air  poLior! ° 
Identifiers:      'Environmental     impact     analysis 
Matnx  method,  Peak  stream  discharge,  Ground 
water  consumption,  Groundwater  recharge  loss. 

tBaMmnTe,aSUrement  and  analvsis  of  environmen- 
tal impacts  are  prerequisites  to  better  land  use 
Planning.  Developed  is  an  empirical  matrix  method 
uses  ?na  fn™  thC  envij;onmental  impacts  of  land 
rinn t k  compatible  with  economic  evalua- 

tion techniques  such  as  cost-benefit  analysis.  Im- 
Sn«sS  artLnrS'  measured  in  standarized  physical 
E£?r  a  f.  converted  to  monetrary  value 
modified  by  the  locationally  variable  effects  of 
several  land  characteristics,  and  finally  summed 
o  omposuempaci  cost  estimates.  Thre  presen- 
tation emphasizes  the  preparation  of  the  kind  of 
date  required  to  operate  the  method.  In  a  case 

to udv.exfmPle/rom  Hawa".  the  method  is  applied 
o  calculate  the  environmental  impact  costs  of 
three  alternative  land  uses  at  each  of  three 
proposed  development  sites.  The  methodology 
combines  the  strengths  of  three  kinds  of 
techniques.  In  Step  One,  a  'unit  price'  is  applied  to 
each  envu-onmental  impact's  average  rate  of  oc- 
currence in  physical  units  per  acre,  to  give  the 
average  impact  cost  per  acre  by  land  use.  This  step 
is  accomplished  as  Matrix  A  (Cost  per  Impact  UnS 
W  IS  m"Wplied  by  Matrix  B  (Impacts  by 

Use?  Vnl,    8VVe  Mat"X  C  (Impact  Costs  bV  Land 
filt  Pa      °'  a  Set  of  locati°nal  weighting 

factors  is  produced  to  adjust  the  average  impacts 
for  he  effects  of  the  land  characteristics  a7each 
location.  In  Step  Three,  the  final  matrix  of  com 
posite  impact  cost  for  each  land  use  at  each  loca- 
£"„£  TA%Uh  °f  muItiP'yi«g  the  products  of 
mch,£De  ir  A6P  lW°-  The  Problems  considered 
nc  ude  peak  discharge,  groundwater  recharge 
W77  a^d2foundwatercons"mption.  (Bell-Cornell) 


THE  AMERICAN  EXPERIENCE 

National  Science  Foundation,  Mosaic,  Vol.  8,  No 
i ,  p  36-42,  January/February,  1977. 


'OUNDMENT    EFFECTS    OF    uk-^it 
IffllSE?1  DWORSH^°FDAMEG0UN 

ss!,cD°AMHrN,TY  of  the 

'•' .**?.scow-  DePt-  of  Entomology, 
y  bibliographic  entry  see  Field  5C. 


TSSfin,  °F  SOUTH  FLORrDA-  A 

Survey,  Miami,  Fla.  Water  Resources 
"son,  G.Y.Hendrix,  H.Klein,  and  H. 


These  surveys  were  to  provide  aquatic  habitat  and 
water  quahty  baseline  data  to  be  used  in  evaluating 
quality  of  aquatic  resources  in  relation  to  grazing 
use  of  national  resource  lands.  This  study  covered 
14  streams  and  14  reservoirs  in  the  Hot  Desert  EIS 
designated  area  of  southwestern  Utah.  Included  in 

n/h.wf  ySlS  are:  descnPtions  of  existing  aquatic 
habitats,  characterizations  of  macroinvertebrate 
communities;  and  water  quality  for  the  date  of 
sampling.  Preliminary  analyses  indicate  that  ripari- 
an vegetation  comprises  one  of  the  most  critical 
components  of  quahty  aquatic  habitat  in  hot  desert 
streams  and  reservoirs.  Due  to  sparsity  of  vegeta- 
Uon  on  most  desert  lands,  stream  riparian  commu- 
ni.es  are  highly  desirable  to  grazing  animals  and 
thus  are  often  highly  impacted.  Extreme  flows  are 
tne  next  most  serious  environmental  perturbation 
but  one  which  generally  has  little  chance  of  being 
controlled.  »«-«ns 

W77-05855 

ChInGENMENTAL   IMPACTS  OF  LAN»  USE 

Hawaii  State  Dept.  of  Planning  and  Economic 
Development,  Honolulu.  Research  and  Economic 
Analysis  Div. 
P.  J.  Schwind. 

Jo"r5la' of  Environmental  Systems,  Vol.  6  No  2 
P  125-145,  1967-77.  4  fig,  1  tab,  16  ref.  ' 


?wa"P  And    Iands'    *Deserts-    *Gra^"g, 

Desert  nlmanaee5.ent(APPlied),  •Grasslands 
Desert  plants,  Cattle,  Pasture  Management 
Livestock,  Carrying  capacity,  Conservation, 
Vegetation  Ranges,  Ecology,  Biomes,  Model  stu- 
dies, Southwest  U.S.,  Water  conservation  Water 
pSSESE^'  *Ec°syste™.  'History,  Com- 

L1!16  18J°'S;  fra,8ile-  watei--POor  ecosystems  were 
little   understood   and   much  abused.   A   century 

fnf,r;  "nderfstandjn8  ^  improved;  abuses  con- 
ouhLA,h  f&l  PersPective  is  presented  which 
of  ^  H  tarIV  °VerUSe'  specially  overgrazing, 
of  the  desert  ecosystems  of  the  southwestern 
United  States.  In  the  19th  century  from  2M  to  M0 

areas  1,^,?"  SqUare  mUe  were  ^ra"d  on 
ir£  -ri  a  the  caPacity  t°  handle  from  50  to 
100.  The  desert  could  not  support  such  intensive 
use,    and    the    vegetation    that    nourished    the 

exfste°dC^e8an  ?  disaPPear-  ™e  Problems  which 
?«  .1  hen  contmue  today.  Water  is  being  used 
faster  than  it  can  be  replenished.  Planning  for 
water  use  ,n  the  future  of  the  area  is  discussed 
and  use  of  computer  models  to  aid  in  the  solving  of 
the  problems  of  overuse  of  the  desert  and  its 
W77  0r5941S  C VaJuated-  ^mail-Arizona) 


THE  RESPONSE  EQUATION  METHOD  A  NEW 

tal  5ra!iSk,l,LA™N  OF  env«onS 

tCalTnegUi„UeeUrIngIt'haCa'  N'  ^  ^  °f  Environmen- 
W77^oSroy  bibUo8raPhic  entry  see  Field  5B. 
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Field  6— WATER  RESOURCES  PLANNING 

Group  6G— Ecologic  Impact  Of  Water  Development 


AN  HIERARCHICAL  GOAL  PROGRAMMING 
APPROACH  TO  ENVIRONMENTAL-LAND  USE 
MANAGEMENT, 

Texas  Univ.  at  Austin. 

A.  Charnes,  K.  E.  Haynes,  J.  E.  Hazleton,  and  M. 
J.  Ryan. 

In:  Mathematical  Analysis  of  Decision  Problems 
in  Ecology  (Proceedings  of  the  NATO  Con- 
ference, Istanbul,  Turkey,  July  1973),  Vol.  5  of 
Lecture  Notes  in  Biomathematics.  A.  Charnes  & 
W.  R.  Lynn,  Eds.,  Springer-Verlag,  Berlin,  1975,  p 
2-13.  2  fig. 

Descriptors:  'Texas,  "Coasts,  "Environmental  ef- 
fects, "Economic  impact,  "Evaluation, 
"Methdology,  Management,  Decision  making, 
Mathematical  models,  Equations,  Water 
resources,  Water  allocation(Policy),  "Land  use, 
Input-output  analysis,  Constraints,  Water  quality, 
Systems  analysis. 

Identifiers:  "Hierarchical  goal  programming, 
Ports,  Three-level  model,  Minimization. 

The    specific    goals    of    this    study    are:    (l)the 
establishment    of    operating    criteria    which    are 
specific  to  the  Texas  Coastal  Zone;  (2)  develop- 
ment of  a  methodology  or  systematic  approach  for 
evaluating  the  economic  and  environmental  ef- 
fects  of   alternative  policies   for  Texas   Coastal 
Zone  management;  and  (3)  the  testing  of  the  syste- 
matic    approach     by     application     of     several 
hypothetical  management  policies  to  a  specific  re- 
gion of  the  Texas  Costal  Zone.  Part  of  the  past 
year's  efforts  focused  on  the  quantitative  evalua- 
tion of  the  various  land  and  water  environmental 
units  within  the  Texas  Coastal  Zone;  particular 
emphases  was  upon  the  establishment  of  water 
quality  criteria  for  maintenance  of  biological  life  in 
estuaries.  The  second  objective  during  the  past 
year  was  development  of  the  various  components 
of  a  sytematic  approach.   A  regional  economic 
input-output  model  and  a  demographic  model  were 
developed  in  conjunction  with  land  use  models  for 
spatial    allocation    of    projected    industries    and 
households.  Water  demands  and  residuals  genera- 
tion along  with  associated  treatment  and  costs  also 
were  established  for  the  region.  A  major  objective 
of  the  study's  second  year  is  to  integrate  the  vari- 
ous components  of  the  methodology.  Further  test- 
ing of  the  method's  evaluative  ability  will  be  un- 
dertaken;   to    demonstrate    is    aplicability,    two 
realistic,   but   hypothetical   coastal    management 
schemes  have  been  chosen  for  evaluation.  (Bell- 
Cornell) 
W77-05979 


MODELS  IN  BIOLOGICAL  WASTEWATER 
TREATMENT:  OBJECTIVES,  RESULTS,  AP- 
PLICABILITY, 

Technische       Hogeschool      Twente,       Enshede 
(Netherlands).  Dept.  of  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W77-05980 


BIOLOGICAL  FILTER  DESIGN  OPTIMIZA- 
TION, 

Northwestern  Univ.,  Evanston,  111.  Technological 

Inst. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-05981 

MEASUREMENT  OF  ENVIRONMENTAL 
TRADE-OFFS  AND  PUBLIC  POLICY:  A  CASE 
STUDY, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Agricultural  Economics. 

D.  Pendse,  and  J.  B.  Wyckoff. 

Water  Resources  Bulletin,  Vol.  12,  No.  5,  p  919- 

930,  October  1976.  2  fig,  3  tab,  22  ref.  OWRT  B- 

017-MASS(6). 

Descriptors:  "Environment,  "Simulation  analysis, 
•Methodology,  Priorities,  Reservoirs,  Projects, 
Evaluation,  Constraints,  Costs,  Alternative 
planning,  Decision  making,  Systems  analysis, 
Natural  resoun-cs,  "Oregon. 


Identifiers:  "Trade-off  s(Environment), 

"Environmental  variables,  "Willamette 

Basin(Ore),  Environmental  quality,   "Public  pol- 
icy. 

The  search  for  an  adequate  methodology  to  quan- 
tify environmental  trade-offs  led  to  a  simulation 
technique,  the  Priority  Evaluator  Technique 
(PET).  The  PET  was  applied  to  determine  values 
and  trade-off  preferences  for  environmental  varia- 
bles related  to  a  proposed  reservoir  project.  The 
PET  simulates  real  world  situations  and  allows  the 
respondents  to  evaluate  their  preferences  within  a 
fixed  cost  frameowork.  It  systematically  checks 
the  respondent's  perception  of  the  existing  condi- 
tions and  compares  the  changes  sought.  From  the 
responses  obtained  via  interviewing,  one  can 
establish  the  extent  to  which  respondents  are 
satisfied  with  the  prevailing  conditions,  the  mag- 
nitude and  direction  of  changes  sought,  the  quality 
trade-offs,  and  the  relative  value  of  different  situa- 
tions. The  PET  is  flexible  and  can  accommodate 
alternative  planning  decisions,  prices,  incomes, 
and  end  factors.  The  promise  shown  by  this  appli- 
cation of  the  PET  should  encourage  further  ex- 
ploration and  evaluation.  (Bell-Cornell) 
W77-06002 


THE      NEW      YORK      WILD,      SCENIC      AND 
RECREATIONAL  RIVERS  SYSTEM  ACT, 

Columbia  Univ.,  New  York.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W77-06041 


MURKY     WATERS:     PRIVATE     CLAIMS     TO 
DEEP  OCEAN  SEABED  MINERALS, 

For  primary  bibliographic  entry  see  Field  6E. 
W77-06043 


CALIFORNIA-'SAVING  THE  COAST', 

R.  G.  Healy. 

In:  Land  Use  and  the  States,  p  64-102,  The  Johns 

Hopkins   University   Press,   Washington,   D.   C, 

1976. 

Descriptors:  "California,  "Pacific  Coast  Region, 
"Land  use,  "Land  management,  Coasts,  Beaches, 
Land  development,  Planning,  Regulation,  Permits, 
Legislation,  Environment,  Water  pollution, 
Recreation,  Seashores,  Conservation,  Energy,  Air 
pollution,  Thermal  pollution. 

Identifiers:  "Coastal  zone  management,  Coastal 
waters. 

On  November  7,  1972,  California  voters  approved 
a  citizen-originated  proposal  giving  state  and  re- 
gional commissions  control  over  most  forms  of 
construction  along  its  entire  coast.  By  1976  these 
commissions  must  present  an  enforceable  coast- 
line plan  to  the  legislature.  In  the  interim,  they 
have  broad  power  to  prevent  or  modify  building  in 
a  zone  extending  from  3  miles  offshore  to  1000 
yards  inland  from  the  water's  edge.  This  article  ex- 
amines the  conditions  leading  up  to  California 
Coastal  Zone  Conservation  Act.  These  include  a 
long-term  increase  in  public  demand  for  beach  and 
other  coastal  recreation,  and  increased  develop- 
ment on  the  coast  resulting  in  limited  access  to 
beaches  and  increased  pollution.  The  author  also 
examines  what  has  occurred  during  the  first  thir- 
teen months  under  the  new  law,  including  how  the 
commissions  have  decided  such  issues  as  density 
of  beachside  development,  protection  of  the  natu- 
ral environment  and  energy  facilities  on  the  coast. 
Also  related  is  the  state  commission  director's  vi- 
sion of  the  ultimate  coastline  plan  to  be  submitted 
to  the  1976  legislature  (Hilburn-Florida) 
W77-06048 


ACHIEVEMENTS    IN    MARINE    CONSERVA- 
TION, 1.  MARINE  PARKS, 

International  Union  for  Conservation  of  Nature 
and    Natural   Resources,    Morges   (Switzerland). 
Commission  on  Ecology. 
For  primary  bibliographic  entry  see  Field  5G. 


W77-06049 

POST  CARACAS:  STRIKING  A  BARGA0 
SETTLEMENT  AT  GENEVA, 

Columbia  Univ.,  New  York.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E 
W77 -06054 

7.  RESOURCES  DATA 
7B.  Data  Acquisition 


SAMPLE  COLLECTING  APPARATUS, 

Kabushiki  Kaisha  Hokushin  Denki   Seuaj 
Tokyo  (Japan).  (Assignee). 
For  primary  bibliographic  entry  see  Field  5A 
W77  -05652 

TECHNIQUE  FOR  ESTIMATING  MAGtfi 
AND  FREQUENCY  OF  FLOODS  IN  j 
TUCKY, 

Geological      Survey,      Louisville,      Ky. 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4/ 

W77-05752 


USE  OF  THE  RADIOISOTOPIC  SAND  TB 
(RIST)  SYSTEM, 

Coastal     Engineering     Research     Center, 

Belvoir,  Va. 

For  primary  bibliographic  entry  see  Field  21 

W77-05809 


ALTERNATE     METHODS     OF     AVAL* 

CONTROL  (INTERIM)  (1974-1975), 

Washington  Univ.,  Seattle.  Geophysics  Pr 

and  Washington  Univ.,  Seattle.  Dept.  of  Ci 

gineering. 

For  primary  bibliographic  entry  see  Field  21 

W77-05810 


HYDROGEOLOGICAL    INVESTIGATIO: 
THE  PAMPA  OF  ARGENTINA, 

Bundesanstalt    fuer    Bodenforschung,    H 

(West  Germany). 

For  primary  bibliographic  entry  see  Field  41 

W77-05813 


DELINEATION  OF  THERMAL  EFFL 
DISCHARGED  INTO  TROPICAL  W 
AROUND  PUERTO  RICO  BY  AERU 
FRARED  SCANNING, 

Puerto  Rico  Nuclear  Center,  Mayaguez. 
For  primary  bibliographic  entry  see  Field  51 
W77-05814 


EFFICIENCY  TEST  ON  FOUR  HIGH- 
PLANKTON  SAMPLERS, 

Institute  of  Marine  Research,  Bergen  (Non 
H.  Bjorke,  O.  Dragesund,  and  O.  Ulltang. 
In:  The  Early  Life  History  of  Fish,  Vol. 
Proceedings  of  an  International  Symposii 
at  the  Dunstaffnage  Marine  Research  Lab( 
Oban,  Scotland,  May  17-23,  1973.  p  183- 
tab,  25  ref. 

Descriptors:     Population,     "Sampling, 
"Plankton,  Surveys. 

The  catching  efficiency  of  four  high-speei 
ton  samplers  (the  BCF  Bongo  .03,  the  Hy 
Bongo,  the  Clarke-Bumpus  plankton  samp 
the  Dutch  version  of  the  Gulf  III  sample 
compared  in  order  to  recommend  the  mi 
cient  gear  in  connection  with  extensive  U 
vestigations  on  capelin  in  North  Norwa 
types  of  hauls  were  made  alternating  wi 
other  6  times:  the  BCF  Bongo,  Hydrobios 
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irke-Bumpus  sampler  were  attached  to  the 
ire  3  m  apart  and  towed  at  3  kn;  the  Dutch- 
I  sampler  was  towed  separately  at  5  kn 
;t  showed  that  the  number  of  larvae  caught 
Gil  was  significantly  larger  than  those 
with  other  gears.  Comparison  of  the 
of  larvae  and  the  volume  of  plankton 
Hth  the  different  gears  showed  that  the  lar- 
med  to  avoid  the  BCF  Bongo  and  the 
ios  Bongo  more  than  the  DGIII.  Both  lar- 
1  plankton  seemed  to  avoid  the  Clarke- 
sampler.  (See  also  W77-05821)  (Chilton- 

136 


E  RELIABILITY   OF   METHODS   FOR 
ITATIVE  SURVEYS  OF  FISH  LARVAE 

mv      (West     Germany).     Institut     fue'r 

unde. 

ick. 

Early  Life  History  of  Fish,  Vol.  I,  1974 

ngs  of  an  International  Symposium  held 

instaffnage  Marine  Research  Laboratory 

oUand,  May  17-23,  1973.  p  201-212,  7  fig,' 

>rs:    Population,     *Sampling,     'Larvae 
,    On-site    investigations,    Efficiencies' 

nations. 

rom  studies  on  the  efficiency  of  Bongo 
d    plankton     samplers     and     modified 
f  Gulf  III  samplers  are  presented.  It  is 
it  the  accuracy  of  quantitative  plankton 
depends  on  knowledge  of  the  sampling 
^of  the  gear,  which  again  depends  on  fil- 
ficiency,  avoidance  and  extrusion,  and 
indling.  Initial  filtration  efficiency  of  the 
1  Gulf  III  nets  is  said  to  be  close  to  100% 
ation  efficiency  during  the  tow  is  proble- 
:logging  effects  each  of  the  samplers  to  a 
degree.  Evidence  indicates  fish  larvae 
n  high-speed  samplers  where  there  is 
titration  efficiency.   Experiments   with 
nouth  apertures  show  that  there  is  no 
if  there  is  complete  filtration  efficiency 
*  of    extrusion    must    be    established 
f0'  each  «ear  and  for  speed,  allowing 
g.  This  factor  is  of  primary  importance 
ning  the  accuracy  of  quantitative  sam- 
h  larvae.  (See  also  W77-05821)  (Chilton- 
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try    on    dye    fluorescence,    photochemical    and 

mete'  dCHay  rateS'  ads°n>tion  losses  on  equip 
ment  and  sediments,  toxicity  to  man  and  aauatir 

aT mZS',anf  f%  ThC  °ran«e  flu"r "cent  dy« 
are  more  useful  than  the  blue  and  green  dves 
because  of  the  lower  background  fluofescenc/a 

WvSo  beVeMand:Ahich  Permits  hi8h«  sen- 
s  tivities  to  be  obtained.  Pyranine  fluorescence  is 
strongly  affected  by  pH  over  the  range  encoun 
tered  in  natural  waters,  which  preclude!  its  ^^ 

pyra„n.qnrnti"Vde  WOf[k-  A™°  G  L^^no^eTu 
pyranine,  and  fluorescein  all  have  hieh 
Photochemical  decay  rates.  Pyranine HissaS 
FF  and  amino  G  acid  are  the  dyes  most  resistant 
to  adsorption,  but  rhodamine  WT,  fluorescein 
and  sulpho  rhodamine  B  also  hav'e  mSeTy 
high  resistance.  Rhodamine  B  is  readily  adsorbed 
by  most  materials.  Rhodamine  WT  (orange)  lis 
samine  FF  (green),  and  amino  G  ac  d  (Bhfe)  are 
the  three  tracer  dyes  recommended.  These  3  dyes 
sftes  wTh  S'mUlr,neOUSly  t0  traCe  three  inJec^n 
(R^erts'-'lSWS)'111"  COmbinati°-  -^sted. 
W77-05950 


National  Aeronautics  and  Space  Administration 
Greenbelt,  MD.  Goddard  Space  Flight  Center 
W77-05956y  blb,i°graphic  entrV  see  F»eld  2C. 


W77-05672 


l^n  E5«2EALITY  ^FORMATION  STORAGE 
PH^p R^RIEVAL    SYSTEM     FOR     HAWAII 

r9H7lSSEEPTIEMBFERA,L974REPORT'     <NOVE™ER 

S^hSter.    HOn°'"1U-     ^     Re— 
W77-05673y  bibliograPhic  entrV  see  Field  5A. 


f  J£??i««  «  MANAGEMENT  THROUGH  AL- 
LOCATION OF  LAND  USES  ~  A  DYNAMIC 
PROGRAMMING  MODEL  "inamic 

Illinois  Univ^at  Urbana-Ch'ampaign.  Inst,  for  En- 
vironmental Studies. 

wfn^  bibli°graphic  entry  see  Field  6F. 
W  // -05720 


THPTRSo^R^VFUNCTIONAL  ANALYSIS  OF 
THE  SOCIO-POLITICAL  SYSTEM  RELATIVE 
TO        WATER        AND        RELATED        LAND 

SOE^RCCAERSOLNNATHE    C°ASTAL    Z°N"" 

Clemson  Univ.,  S.  C.  Dept.  of  Political  Science. 

,.?.T,P£mary  ^"ographic  entry  see  Field  6B. 

W77-05722 


EVAPOTRANSPIRATION  OF  A  DOUGLAS  FIR 
DETERMINED  WITH  A  WEIGHING  LYSIME 

Washington     Univ.,     Seattle.     Coll.     of    Forest 
Resources. 

W7rcS95?  bibIi°8raPhic  entrV  see  Field  2D. 


Wir^?™/™   DEFINr"ONS  AND  CLAS- 

RIVERA"A0SIN,rLFAS0KAB0W    *****'    YUK°N 

Indiana  Univ.-Purdue  Univ.  at  Indianapolis.  Dept 
of  Geology;  and  Indiana  Univ.-Purdue  Univ.  at  In- 
dianapolis. School  of  Science. 
For  primary  bibliographic  entry  see  Field  2H 


tnlv?H^J}C  APPR°ACH  TO  SPACE-TIME 
MODELING  OF  RAINFALL, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2A 

W77-05730 


COMPUTER  SIMULATION  OF  SNOWMELT 

Anzona    Univ.,    Tucson.    School   of   Renewable 

Natural  Resources. 

For  primary  bibliographic  entry  see  Field  2C 

W77-05735 


;D  TECHNIQUES   FOR  DETERMIN- 
ER    CONDUCTING     AND     WATFR 
PROPERTIES  OF  SOILS, 
mv.,     Honolulu.     Water     Resources 
enter. 
'  bibliographic  entry  see  Field  2G. 


,A,T!?N  °F  SOME   FLUORESCENT 
WATER  TRACING, 

'•  (England).  Dept.  of  Geography 

and  I.  M.  S.  Laidlaw. 

urces  Research,  Vol.  13,  No    1    d  15- 

"977. 19  fig,  11  tab,  77  ref. 

•Fluorescent  dye,  *Water  chemistry 
Dyes,  Water,  Amino  acids 
Laboratory  tests,  Toxicity,  Filters,' 

•Water    tracing,    *Amino    G    acid, 
u.     Fluorescein,      Lissomine      FF 
lodamme  WT,  Sulpho  rhodamine  B 
ence.  ' 

cent  dyes  (amino  G  acid,  photine  CU 
issamme  FF,  pyranine,  rhodamine  B,' 
gr,  and  sulpho  rhodamine  B)  were 
laboratory  and  field  experiments  to 
utility  in  quantitative  tracing  work 
^nr.dereud  included  sensitivity  and 
ectabihty,  the  effect  of  water  chemis- 


ftraSSSg""8  NEAR  POROUS  cup 

Anzona  Univ.,  Tucson.  Dept.  of  Soils,  Water,  and 

Engineering. 

For  primary  bibliographic  entry  see  Field  2G 

W77-05964 


A  NOTE  ON  PLEXIGLAS  HS  FLUMES 

Virginia     Polytechnic     Inst,     and     State     Univ 
Blacksburg.  Dept.  of  Agricultural  Engineering 
^or  P"1?3^  bibliographic  entry  see  Field  5A. 


U-TUBE  OXYGENATION  FOR  ECONOMICAL 
SATURATION  OF  FISH  HATCHERY  WATER 

New  Mexico  State  Univ.,  University  Park   Dept 
ot  Civil  Engineering.  ' 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06023 

7C.  Evaluation,  Processing  and 
Publication 

WATER  QUALITY  INFORMATION  STORAGE 
AND  RETRIEVAL  SYSTEM  FOR  HAWAII 
fE£&  REPORT'  pHASE  I  AND  II,  (JULY  197ll 
OCTOBER  1973),  ■***»« 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 


EROSIONAL  LANDFORM  MAP  OF  THF 
R™  ^°°D  CREEK  DRAINAGE  BASIN,  HUM- 
BOLDT COUNTY,  CALIFORNIA,  1947-74 

Geological  Survey,  Menlo  Park,  Calif  ' Water 
Resources  Div. 

K  M.  Nolan,  D.  R.  Harden,  and  S.  M.  Colman 
Water-Resources  Investigations  76-42  (Open-File 
Report),  July  1976.  1  sheet,  1  map,  13  ref. 

Descriptors:  'Erosion,  'Land  forming,  'Mapping 
•Clear-cutting,  'California,  Floods,  Runoff  Bank 
erosion,  Sediment  transport,  Accelerated  erosion 
Landshdes,      Mass      wasting,      Geomorphology,' 

blfnS).        *RCdWOOd         CreCk         dra-*e 

Landslides  and  actively  eroding  stream  channels 
disrupt  roads,  damage  valuable  timberland,  and  in- 
crease   stream   sediment   loads   in   northwestern 
California.  This  1:62,500  photointerpretative  map 
shows  the  distribution  of  ten  common  types  of  flu- 
vial and  mass-movement  erosional  Iandforms  in 
o^ draJTnlage  basi"  °f  Redwood  Creek  in  1947  and 
1V74.     The    mapped    Iandforms    include    slides 
slumps      large     compound     earthflows,     debris' 
avalanches,   unstable   streambanks  and   adjacent 
hillslopes,      small      mass-movement      features 
questionable  or  inactive  landshdes,  deeply  incised 
amphitheater  shaped  drainage  basins,  small  active- 
ly eroding  water  courses,  and  actively  eroding 
main    channel   stream    banks.    The    map    legend 
describes  these  Iandforms  and  the  techniques  used 
in  preparing  the  map.  The  amount  and  diversity  of 
erosional  activity  increased  greatly  between  1947 
and    1974.    This    increased    activity    apparently 
reflects  major  floods  in  1953,  1955   1964  and  1972 
as  well  as  the  start  of  large  scale,  traclor-yarded 
clearcut  timber  harvest  in  the  basin.  (Woodard- 

W77-05742 
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WATER  TEMPERATURES  OF  KENTUCKY, 

Geological  Survey,  Louisville,  Ky.  Water 
Resources  Div. 

J  S.Zogorski,  and  J.  L.  Kiesler,  Jr. 
Water-Resources  Investigations  76-86  (Open-file 
Report),  November  1976.  1  sheet,  10  ref. 

Descriptors:  'Water  temperature,  *Streams, 
♦Kentucky,  *Maps,  Sites,  Data  collections, 
Avcrssc 

Identifiers:  *Annual  temperature  cycle,  Maximum 
water  temperatures,  Minimum  water  tempera- 
tures. 

The  U.S.  Geological  Survey  in  cooperation  with 
the  Kentucky  Geological  Survey  has  been  gather- 
ing temperature  data  on  streams  throughout  Ken- 
tucky under  a  number  of  different  programs  for 
several  decades.  Periodic  water  temperature  ob- 
servations, which  were  made  at  a  frequency  of  ap- 
proximately once  per  month  during  the  past  15 
years,  were  analyzed  with  the  aid  of  a  computer 
program  to  describe  the  annual  water  temperature 
cycle  at  sites  in  the  Commonwealth.  Shown  on  a 
map  of  Kentucky,  at  each  site  of  water-tempera- 
ture collections,  are  maximum  median  monthly 
temperature,  minimum  median  monthly  tempera- 
ture, and  annual  average  temperature.  Stream  tem- 
peratures in  Kentucky  vary  between  0  and  30 
degrees  Celsius  (deg  C)  during  the  year.  Maximum 
median  monthly  water  temperatures  occur  in  July 
and   are   typically   between   23    and   27   deg   C, 
whereas  minimum  median  monthly  water  tempera- 
tures are  recorded  in  January  and  are  useually 
within  the  2  to  6  deg  C  range.  Annual  average 
water  temperatures  are  between  10  and  18  deg  C. 
(Woodard-USGS) 
W77-05743 


BASIC    DATA    ON    URBAN    STORM-WATER 
QUALITY,  PORTLAND,  OREGON, 

Geological     Survey,     Portland,     Oreg.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-05744 


WATER-RESOURCES  DATA  COLLECTED  IN 
THE  DEVILS  HOLE  AREA,  ASH  MEADOWS, 
NEVADA,  1975-76, 

Water  Resources  Div.  Carson  City,  Nev.  Geologi- 
cal Survey. 
W.T.  Hanes. 

Open-file  report  76-797,  1976.  15  p,  7  fig,  1  tab,  5 
ref. 

Descriptors:  'Surface-groundwater  relationships, 

•Water    wells,    *Pumping,    *Springs,    'Nevada, 

Water  levels,  Water  level  fluctuations,  Hydrologic 

data. 

Identifiers:  *Devils  Hole  area(Nev). 

The  U.S.  Geological  Survey  collected  water-level, 
spring-flow,  and  power-consumption  data  in  the 
Devils  Hole  area  in  Nevada  from  July  1975 
through  June  1976.  The  work  for  this  sfurth  annual 
data  report  was  done  in  cooperation  with  the  Na- 
tional Park  Service.  Continuous  recorders  were 
used  to  monitor  water  levels  in  Devils  Hole,  three 
observation  wells,  and  the  flow  from  four  springs. 
Also,  monthly  readings  were  made  on  two  wells  to 
help  define  a  general  trend  of  ground-water  levels. 
Monthly  meter  readings  of  six  electrically 
powered  irrigation  wells  provided  a  record  of 
power  consumption,  which  in  turn,  is  an  index  of 
the  amount  of  water  pumped.  The  purpose  of  the 
work  is  to  observe  the  effects,  if  any,  of  ground- 
water withdrawals  from  specified  irrigtion  wells  in 
the  Ash  Meadows  area  on  (1)  the  water  level  in 
Devils  Hole,  and  (2)  the  flow  of  four  springs  in  the 
area.  Fairbanks  Spring  and  Big  Spring,  which  are 
in  the  extreme  northern  and  southern  parts  of  Ash 
Meadows  respectively,  show  little  effect  of  pump- 
ing. An  increase  in  the  monthly  average  flow  at 
Fairbanks  Spring  in  September  can  be  attributed 
to  runoff  and  surficial  recharge  in  the  surrounding 
area  caused  by  a  large  cloudburst.  Jack  Rabbit 


Spring,  which  is  about  1  mile  southwest  of  the 
major  pumping  field,  is  affected  strongly  by  pump- 
ing Jack  Rabbit  Spring  flowed  during  the  winter 
months  but  flowed  very  infrequently  during  non- 
winter  months.  Point  of  Rocks  Spring  had  a  flow 
pattern  similar  to  Big  Spring  and  Fairbanks  Spring. 
All  the  springs  had  a  general  increase  in  flow  dur- 
ing the  Winter  months.  (Woodard-USGS) 
W77 -05745 

GEOLOGIC  EVALUATION  OF  WASTE- 
STORAGE  POTENTIAL  IN  SELECTED  SEG- 
MENTS OF  THE  MESOZOIC  AQUIFER 
SYSTEM  BELOW  THE  ZONE  OF  FRESH 
WATER,  ATLANTIC  COASTAL  PLAIN, 
NORTH  CAROLINA  THROUGH  NEW  JERSEY, 
Geological  Survey,  Raleigh,  N.C.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-05753 

COMPOSITION  OF  SELECTED  RAIN  SAM- 
PLES COLLECTED  AT  MENLO  PARK, 
CALIFORNIA  IN  1971, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

V.  C.  Kennedy,  G.  W.  Zellweger,  and  R.  J. 

Avanzino. 

Open-File  Report  76-852,  November  1976.  7  p,  2 

tab. 

Descriptors:    'Rain    water,    'Chemical    analysis, 
•Data  coUections,  "California,  Chemical  proper- 
ties,    Sampling,     Chlorides,     Trace     elements, 
•California. 
Identifiers:  *Menlo  Park(Calif). 

Chemical  analysis  are  tabulated  for  104  rain  sam- 
ples that  were  collected  at  Menlo  Park,  California, 
during  November  and  December  1971.  Of  the  13 
constituents  determined,  chloride  was  the  most 
prominent  with  a  range  from  less  than  0.1  to  15.0 
mg/liter.  (Woodard-USGS) 
W77-05754 

PREDICTED  EFFECTS  OF  A  PROPOSED 
WATER-RESOURCE  MANAGEMENT  PLAN  IN 
THELOWER  SAN  LUIS  REY  RIVER  VALLEY, 
CALIFORNIA,  USING  DIGITAL  GROUND- 
WATER FLOW  MODELS, 

Geological  Survey,  Menlo  Park,  Calif.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W77-05755 


COMPUTATIONAL    HYDRAULICS:    A   S 
PATHOLOGY, 

Danish   Hydraulic  Inst.,  Copenhagen.  Co 

tional  Hydraulics  Center. 

For  primary  bibliographic  entry  sec  Field  8» 

W77-05797 


A   DESCRIPTIVE  CATALOGUE  OF  THI 

TRALIAN  REPRESENTATIVE;  BASINS  1« 

Department    of    National    Resources,    C 

(Australia). 

For  primary  bibliographic  entry  see  Field  *! 

W77  -05816 


- 


INDEX    OF    SURFACE-WATER   STATIONS   IN 
TEXAS,  OCTOBER  1976, 

Geological  Survey,  Austin,  Tex. 

Texas  District  Report,  1976.  20  p,  1  plate,  2  tab. 


Descriptors:  'Indexing,  'Surface  waters,  *Data 
collections,  'Sites,  'Texas,  Gaging  stations, 
Reservoir  storage.  Flood  data,  Low  flow,  Crest- 
stage  gages.  Tides,  Water  quality,  Chemical  analy- 
sis, Organic  compounds.  Pesticides,  Sediment 
transport,  Biological  properties. 

This  index  of  surface-water  stations  shows  the  sta- 
tion number  and  name,  type  of  data  coUected,  and 
the  office  principally  responsible  for  the  data  col- 
lection. A  permanent  numerical  designation  for 
gaging  stations  had  been  adopted  on  a  nationwide 
basis;  stations  are  numbered  and  listd  in 
downstream  order.  As  of  October  1,  1976,  460 
stream-gaging,  80  reservoir-content,  13  stage,  68 
flood-hydrograhy  partial-record,  12  flood-profile 
partial-record,  84  low-flow  partial-record,  13 
crest-stage  partial-record,  57  tide-level,  121  daily 
chemical-quality,  30  continuous-recording  water- 
quality,  224  peridoic  chemical-quality,  168  pendic 
organic-quality,  121  pesticides,  5  sediment,  37 
periodic  sediment,  81  periodic  biological,  and  64 
reservoir-inventory  stations  were  in  operation. 
(Woodard-USGS) 
W77-05760 


HYDROGEOLOGY      OF      THE      FO 
AREA, ALBERTA, 

Research  Council  of  Alberta,  Edmonton. 
For  primary  bibliographic  entry  see  Field  4 
W77-05817 


HYDROGEOLOGY      OF      THE      VER* 
AREA, ALBERTA, 

Research  Council  of  Alberta,  Edmonton. 
For  primary  bibliographic  entry  see  Field  4 
W77-05818 

HYDROGEOLOGY      OF      THE      EDM 
ARfc      NORTHEAST  SEGMENT),  ALBE 

Research  Council  of  Alberta,  Edmonton. 
For  primary  bibliographic  entry  see  Field  < 
W77-05819 


HYDROGEOLOGY       OF       THE      TRI 
BASIN,  ALBERTA, 

Research  Council  of  Alberta,  Edmonton. 
For  primary  bibliographic  entry  see  Field  ■ 
W77-05820 


AN  APPLICATION  OF  THE  UTAH 
UNIVERSITY  WATERSHED  SIMl 
MODEL  TO  THE  ENTIAT  EXPERD 
WATERSHED,  WASHINGTON  STATE, 

Utah  Water  Research  Lab.,  Logan. 
For  primary  bibliographic  entry  see  Field 
W77-05918 

DISCRETE  REPRESENTATION  OF  S" 
FOR   STOCHASTIC    RESERVOIR   OP 

TION, 

Department      of      the      Environment, 

(Ontario).  Hydrology  Research  Div.;  anc 

ment  of  the  Environment,  Ottawa  (Ont 

land  Waters  Directorate. 

For  primary  bibliographic  entry  see  Field 

W77-05921 

SHOT  NOISE  MODELS  FOR  THE  ( 
TION  OF  SYNTHETIC  STREAMFLOW 

Tel-Aviv  Univ.  (Israel).  Dept.  of  StatisUc 
For  primary  bibliographic  entry  see  Field 
W77-05955 

A  WATER  MANAGEMENT  MODEL  F' 
WATER  TABLE  SOILS,  . 

North  Carolina  State  Univ.,  Raleigh. 
Biological  and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Fiek 
W77-05983 


COUPLED  OPTIMIZATION-SIM' 

WATER  QUALITY  MODEL, 

Utah  Water  Research  Lab.,  Logan. 
For  primary  bibliographic  entry  see  Fieli 
W77-05992 

EXTENDED  PERIOD  SIMULATION  O 
SYSTEMS-PART  B, 

Systems  Control,  Inc.,  Palo  Alto,  Caut. 
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mary  bibliographic  entry  see  Field  4A. 
996 

STATION,  MULTIYEAR  SYNTHESIS  OF 

!tionIC    TIME    SERIES    BY    disag- 

Univ.,  Lafayette,  Ind.  School  of  Civil  F.n- 

■ 

lary  bibliographic  entry  see  Field  2A 


tIA    FOR    THE    USE    OF    VERTICAL 
GING   IN   ENVIRONMENTAL   DISPER. 

ont  ls, 

id  State  Univ.,  Ohio. 

ary  bibliographic  entry  see  Field  2A. 


™OF£°AL  SURFACE  MINING  ON 
'AJER  QUALITY  OF  MOUNTAIN 
GE  BASIN  STREAMS, 

:e  Univ.,  Knoxville.  Dept.  of  Civil  En- 

iry  bibliographic  entry  see  Field  5B. 


mv.,  Lafayette,  Ind.  School  of  Civil  En- 
ry  bibliographic  entry  see  Field  2E. 

INEERING  WORKS 
uctures 


THE        TRANS-ALASKA 


ALONG 
ROUTE, 

^Survey,    Anchorage,    Alaska.    Water 

y  bibliographic  entry  see  Field  2C. 


vahTeTtt16    ?araTeters    which    insure    nonzero 

mass  transport  equations  were  solved  for  three! 

Era!    and  C"!er?.of1lo(?»tudinal  convection^ 
S.  CaI    dlffus,°n-    Input    velocity 

profiles  were  generated  either  directly  from  the 

ornTedntthe  Tf******      m°deI       "h  ^ 
termed   the  first  part  of  the  overall  dispersion 

me°nteai  meT'^  3S  CXternal  ™^  f«Wx£ri- 
mental  measurements  or  empirical  expressions 
The  numerical  scheme  involved  three  comnuu' 
tional  steps  describing  the  three  simultTneous" 
processes  of  longitudinal  convection  veS  dtf 
fusion   and  lateral  diffusion  in  sequence Within  a 

toree"  S  T™?'  hf,bo^^  measurements  in  a 
three-inch    circular    flume    with    a    recirculating 

,7on  n7  Pr°;,ded  data  f0r  <=o">Pari«>n  Tnd  verif  ca8 
tion  of  predictions  from  theoretical  and  numerical 

ca£e  t^eaSUred  Vel°City  Pr°files  were  ^  to 
s.on  ,^ff  m°me,ntUm  diff«sivity  model.  Disper- 
men,al  ,'ClentS  fr°m  'o^thmic  fit  of  experi- 
mental velocity  were  lower  than  those  from  the 
momentum  d,ffusivity~a  feature  attributed  to  dif 

Vetoci'v  °rCo7>8radlentS,at  P°mtS  Cl°se  to  the  wall. 
Velocity  profiles  were  the  most  dominant  factors 

in  determining  the  magnitude  of  dispersion  coeffi! 
be^L  We"  def,lned  logarithmic  relationship 
between  computed  dispersion  coefficient  and 
mean  square  deviation  of  velocity  was  established 
The  developed  numerical  computer  model  pro- 
vides adequate  estimates  of  values  of  longitudinal 
dispersion  coefficients  suitable  for  circulfr  open- 
channel  and  sewer  flow  analyses  and  desien  fSee 
Rutgerl)77"02827  and  W7,-°8496>  (BouTdiS 
W77-05601 


RIVER  TURBINE, 

W$M660    bibliographic  entry  see  FieW  4A. 


IN      CIRCULAR 


Iraulics 


)N      PROCESSES 
INNEL  FLOWS, 

'he  State  Univ.,  New  Brunswick,  N  J 
^il  and  Environmental  Engineering 
tuase. 

1  October  1976.  403  p.  82  fig,  56  tab 
>pend.OWRTA-027-NJ(7). 

k  *°?f.n,  channel  flow.  Sewers, 
BKs  Diffusion,  "Dispersion,  Turbu- 
Mathematical  models,  Numerical  anal- 
HaUon    analysis,    Computer    models, 

♦Sewer  flows,  'Dispersion-Diffusion 
.  Turbulent  diffusion,  Finite  dif- 
itions. 

e  was  to  simulate,  through  mathemati- 
t  ""J,  laboratory  experimentation, 
ic  and  dispersion  processes  in  par- 
e  Hows,  descriptive  of  sewer  flows 
I  phase  of  the  work,  equations  of  mo- 
-ies  balance  mass  transport  for  a  pol- 
denved    with  appropriate  boundary 

e?J!f\ie  t0  free  surface  "ows  with 
ietry.  Momentum  equation  for  turbu- 
is  solved  numerically  under  steady- 
ons  to  obtain  cross-sectional  time- 
ly profiles.  Resulting  elliptical  par- 
al  equauons,  with  mixed  boundary 

^HeKPreSS!d  in  finite-difference 
)lved  by  modified  successive  over- 

vtVe L?,-th0.d,  IurbuIent  diffusion 
"ere  estimated  through  selection  of 


FRICTION  EFFECTS  ON  SPATIALLY  VARIFD 
DISCHAR GENEL  FL°WS  WI™ >™ChSJH5 

Connecticut   Univ.,   Storrs.   Dept.   of   Civil   En- 
gineering. 

J.  D^Lin,  V.  E.  Scottron,  and  H.  K.  Soong 
in.  Rivers  '76,  Symposium  on  Inland  Waterways 
for  Navigation,  Flood  Control  and  Water  Diver- 
sions, Waterways,  Harbors  and  Coastal  Engineer- 
mg  Division  of  ASCE,  August  10-12,  1976  Fort 
^n,S^0l?Tfd°-  CoIorado  State  University,  p. 

rovM^I'.lf18'   2  tab'   21   ref-   OWRT  A-051- 
CONN(3).  14-31-0001-3807. 

Descriptors:  "Open  channel  flow 

D.scharge(Water),  "Flow  characteristics,  "Model 
studies,  Momentum  equation,  Energy  equation 
Manning  equation,  Energy  loss. 
Identifiers:  "Spatially  varied  flow,  "Friction  ef- 
f««  i  ,Incl;e.aring  discharge,  "Turbulent  mixing 
loss,  Lateral  inflow.  6 

The  fundamental  analysis  of  spatially  varied  open 
channel  flows  is  based  on  the  energy  and  momen- 
tum principles.  The  assumptions  that  the  velocity 
distribution  is  uniform  across  the  channel  section 
and  that  Manning's  formula  may  be  used  to  evalu- 
ate the  fnctional  loss,  which  are  conventionally 
used  in  one-dimensional  flow  analyis    are  re-ex 
amined.  By  means  of  the  energy  and  momentum 
balance  analysis  and  with  the  aid  of  experimental 
data  for  spatially   vaired  flows   with  increasing 
discharge,  it  can  be  shown  that  the  effect  of  the 
nonuniform  flow  field  across  the  channel  section 
is  important  and  can  be  accounted  for  by  the 
steamwise  variation  of  energy  and  momentum  fl 
correction  factors.  A  new  approach  is  introduced 
to  deal  with  the  energy  loss  in  the  energy  equation 
by  resolving  it  into  two  components:  a  friction  loss 
tor  the  boundary  shear  and  a  turbulent  mixing  loss 
for  the  crosss  flow  that  exists  implicitly  in  the  one- 
dimensional  flow  analysis.  These  losses  are  found 
to  be  of  the  same  order  of  magnitude.  The  mixing 
loss  coefficient  is  derived  as  a  function  of  th? 


ENGINEERING  WORKS-Field  8 
Hydraulics — Group  8B 

't?'   d/f charge/total   discharge   ratio   for  open 

s.fersswfromasideiL 

W77-05674 


CTATiA  aF^SP  °F  TURBULENCE  ON 
STATIC  AND  TOTAL  PRESSURE  PROBES 

Connecticut     Univ.,     Storrs.     Inst,     of     Water 
Resources. 
V.  E.  Scottron. 

l"<  ^°W  Measurement  Symposium,  February  23- 
rean  of  l\  Gaith1ers,b"r8.  Maryland,  National  Bu- 
reau of  Standards.  17  p,  5  fig,  1  tab,  15  ref. 

Descriptors:        "Pitot        tubes,        "Turbulence, 
Turbulent        boundary        layers,         "Velocity 
"Instrumentation,  Laboratory  tests  c'""ly. 

Identifiers:  "Static  pressure  probes,  "Impact  pres- 
sure probes,  "Velocity  measurements,  "Hot-wire 
anemometer,  Wind  tunnel. 

In  the  course  of  studying  boundary  layer  flows 
over  a  rough  boundary  in  an  adverse  pressure 
gradient  in  a  wind  tunnel,  measurements  of  mean 
and  turbulent  velocities  were  taken  using  a  hot- 
wire anemometer.  Comparative  velocity  measure- 
ments were  taken  with  static  and  impact  probes  at- 
tached to  a  micromanometer.  Attempts  have  been 
made  to  determine  the  influence  of  the  turbulence 
compounds  on   the  readings   obtained   by   these 
probes.  Also  comparisons  have  been  made  with 
the  results  of  similar  studies  made  by  other  in- 
vestigators   such  as  Toomre,  Bradshaw  and  de 
Haan.  Used  in  these  tests  were  1/16  and  1/8  inch 
diameter  separated  probes.  Combine  probes  could 
not  be  used  near  the  wall  due  to  the  local  pressure 
distribution  caused  by  roughness.  The  boundary 
layer  thicknesses  were  large,  of  the  order  of  10  to 
12  inches  so  that  it  is  possible  to  obtain  a  wide 
variation  of  turbulence  levels  by  positioning  of  the 
probes.  Pressure  differences  were  referenced  to  a 
fixed  static  probe  outside  the  boundary  layer  in  a 
very  low  turbulence  region.  Pressure  indications 
were  sufficiently  large  that  it  was  possible  to  ob- 
tain reasonable  verification  of  the  theoretical  esti- 
mates obtained  by  Toomre 
W77-05676 


SPILLWAYS    WITH    NOTCHED    OVERFLOW 

NOI  K^oTS,^  S  ZUBCHATOI  PEREUV- 

G.  P.  Kuchin,  and  I.  A.  Evstigneev. 
Bumazhnaya  Promyshlennost,  No    10    n  23  7d 
October,  1976.  2  fig.  ,  v  *s  **, 

Descriptors:    "Spillways,    "Treatment    facilities, 
Settling  basins,  Waste  water  treatment,  Hydrau- 
lic structures,  Overfalls. 

A  brief  description  is  given  of  a  spillway  for  sedi- 
mentation tanks  with  a  notched  instead  of  a 
smooth  overflow  edge.  This  spillway  is  mounted 
on  the  internal  wall  of  the  catch  basin  and  assures 
a  more  uniform  collection  of  the  clarified  water 
An  example  is  given  of  the  calculation  of  the 
number  of  notches  per  meter  and  the  pressure 
head  as  a  function  of  the  diameter  of  the  sedimen- 

SSS-ffipg the  f,ow  rate  of  darified  wat- 

W77-05718 


EMERGING  NAPPE  SUBJECT  TO  FLUCTUAT- 
ING UNDERPRESSURES,  ' 

Toronto  Univ.  (Ontario) 

G.  D.  Ransford. 

Journal      of      Hydraulic      Research/Journal      de 

292    .^  4%    yf ?uh<?UeS/  Vo1-  '4-  No-  4-  P  2^- 
292,  1976.  4  fig,  1  tab,  1  ref. 

Descriptors:    "Jets,    "Velocity,    "Potential   flow 
Fluctuations   Spillways,  Outlet  works,  Pressure 
Analysis,  Hydrodynamics,  Weirs 
Identifiers:  "Fluctuating  pressure,  "Weir  nappes 
"Oscillations,  Broadcrested  weirs,  Underpressure: 


''    '•  ''•  •       '■«' 
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Field  8— ENGINEERING  WORKS 
Group  8B — Hydraulics 

The  effects  of  small  sinusoidal  pressure  fluctua- 
tions on  a  nappe  springing  clear  of  a  broadcrested 
weir  were  analyzed,  with  particular  reference  to 
fluctuations  in  local  and  average  velocity  of  the 
emerging  nappe.  Reference  was  made  to  the  ef- 
fects of  pressure  fluctuations  measured  during 
flutter  experiments  on  a  full-scale  dam,  and  nu- 
merical values  were  given  for  this  case.  (Adams- 
ISWS) 
W77-05796 

COMPUTATIONAL  HYDRAULICS:  A  SHORT 
PATHOLOGY, 

Danish  Hydraulic  Inst.,  Copenhagen.  Computa- 
tional Hydraulics  Center. 
M.  B.  Abbott. 

Journal  of  Hydraulic  Research/Journal  de 
Recherches  Hydrauliques,  Vol.  14,  No.  4,  p  271- 
285,  1976.  6  fig,  1  tab,  14  ref . 

Descriptors:  'Mathematical  models,  'Hydraulics, 
'Numerical  analysis,  'Computer  models,  Rivers, 
Estuaries,  Harbors,  Equations,  Analytical 
techniques,  Model  studies. 

Identifiers:  'Errors,  Conservation  equations, 
Error  propagation,  Computational  dispersion. 

Some  of  the  errors  that  commonly  occur  in  many 
of  the  computational  models  currently  used  in 
hydraulic  research  and  engineering  were  men- 
tioned and  discussed.  The  simulation  of  transport 
and  dispersion,  using  difference  schemes,  was 
shown  to  give  rise  to  problems  of  pseudo-disper- 
sion and  pseudo-radiation,  mass  falsification,  and 
other  violations  of  physical  laws.  Several  of  these 
problems  carry  over  to  nearly  horizontal  flow 
simulations,  and  these  too  were  illustrated.  Cor- 
responding problems  in  related  fields  were  then  in- 
troduced. Difficulties  and  errors  arise  not  only  in 
the  models  themselves,  but  also  in  their  applica- 
tions. Unless  the  entire  investigation  operation 
functions  correctly,  the  consequences  of  these  er- 
rors can  be  very  serious  in  engineering  practice. 
Finally,  the  need  for  more  education  in  this  area 
was  emphasized.  (Adams-ISWS) 
W77-05797 


PREDICTING  DISPERSION  COEFFICIENT  OF 
STREAMS, 

Missouri  Univ.-Columbia.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-05803 


NUMERICAL       MODEL       OF       STRATIFIED 
ESTUARY  FLOWS, 

International  Course   in   Hydraulic   Engineering, 

Delft  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2L. 

W77-05804 


NUMERICAL   PUMPING   TEST   ANALYSIS   IN 
UNCONFINED  AQUIFERS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W77-05805 


A  NOTE  ON  PLEXIGLAS  HS  FLUMES, 

Virginia    Polytechnic    Inst,    and    State     Univ., 
Blacksburg.  Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W77-05965 


TRANSIENT    HEAT   RELEASES    FROM 
OFFSHORE  NUCLEAR  PLANTS, 

Massachusetts  Inst,  of  Tech.  Cambridge.  Energy 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W77 -05967 


TRANSIENT     FINITE     ELEMENT    SHALLOW 
LAKE  CIRCULATION, 

Cornell  Univ.,  Ithaca,  N.  Y.  School  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W77-05806 


ANALYSIS  OF  FLOWS  WITH  INITIALLY  UNK- 
NOWN DISCHARGE, 

Technische  Universitaet,  Dresden  (East  Ger- 
many). Section  of  Water  Science  and  Engineering. 
H-J.  Diersch,  A.  Schirmer,  and  K-F.  Busch. 
Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol.  103,  No.  HY3, 
Proceedings  Paper  No.  12784,  p  213-232,  March 
1977.  1 1  fig,  37  ref,  2  append. 

Descriptors:  'Free  surfaces,  'Finite  element  anal- 
ysis, 'Discharge  coefficient,  'Flow  profiles, 
•Spillway  crests,  Spillways,  Spillway  gates,  Com- 
puter models,  Hydraulics,  Mathematical  models, 
Discharge(Water). 
Identifiers:  Gravity  flow,  Convergence. 

Two-dimensional  and  axisymmetric  gravity  flows 
of  ideal  fluids  were  calculated  by  means  of  the 
finite  element  method.  A  generalized  iteration 
technique  was  used  for  the  discharge  and  free-sur- 
face determinations.  The  model  can  be  employed 
in  a  versatile  manner  due  to  a  flexible  network 
structure.  Significant  principles  for  the  control  of 
the  entire  network  movement  were  presented  for 
free-surface  problems.  This  yeilds,  apart  from 
theoretical  discharge  coefficients,  the  free-surface 
profiles  and  the  velocity  and  pressure  distributions 
over  the  entire  flow  domain.  Solutions  for  flow 
under  sluice  gates,  under  a  spillway  gate,  over 
spillway  crests,  and  over  a  morning-glory  shaft 
spillway  were  given.  (Adams-ISWS) 
W77-05968 

WAVE-INDUCED     CIRCULATION     IN     SHAL- 
LOW BASINS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

R.  A.  Dalrymple,  R.  A.  Eubanks,  and  W.  A. 
Birkemeier. 

Descriptors:    'Waves(Water),    *Currents(Water), 

'Circulation,  Analysis,  Laboratory  tests,  Model 

studies,    Coastal    engineering,    Ocean    currents, 

Equations,  Mathematical  studies,  Basins,  Shallow 

water. 

Identifiers:  'Longshore  currents,  Wave  energy. 

Water  waves  in  model  basins  were  used  to  study 
longshore  currents  on  beaches.  Due  to  the  limited 
length  of  basins,  return  flows  are  engendered 
which  are  not  representative  nature.  Using  a  sim- 
plified analytical  theory,  the  transport  stream 
function  for  three  common  model  basin  setups 
was  found.  Verification  of  the  major  features  of 
the  stream  function  was  carried  out  in  a  small 
wave  tank.  Conclusions  concerning  adequate 
basin  sizes  to  model  longshore  currents  were  made 
(Adams-ISWS) 
W77-05970 


SURGE       EFFECTS        FROM        HUB! 
ELOISE, 

Army  Engineer  District,  Mobile,  Ala   Na 

and  Coastal  Branch. 

For  primary  bibliographic  entry  see  Field  2 

W77-O6085 


BAY      SPRINGS      LAKE      WATER      Ql 
STUDY, 

Army  Engineer  Waterways  Experiment 

Bicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  '. 

W77-06087 

8C.  Hydraulic  Machinery 


EMERGING  NAPPE  SUBJECT  TO  FLUi 
ING  UNDERPRESSURES, 

Toronto  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field . 

W77-05796 


GETTING  WATER  FROM  THE  SUN, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils  W 

Engineering. 

For  primary  bibliographic  entry  see  Field 

W77-05937 

8D.  Soil  Mechanics 


TIME-DEPENDENT         DEVELOPMEN 
STRENGTH  IN  DREDGINGS, 

Northwestern  Univ.,  Evanston.  111.  Tech 

Inst. 

For  primary  bibliographic  entry  see  Field 

W77-05966 


ADVANCED  METHODOLOGIES  FOR  DESIGN 
OF  STORM  SEWER  SYSTEMS, 

Univ.  at  Urbana-Chimpaign.  Dept.  of  Civil 
Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 

W77-05927 


VERTICAL      DIFFUSIVITIES      IN      AREALLY 
AVERAGED  MODELS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-05997 


8G.  Materials 


THE     INFLUENCE     OF     TURBLLEN 
STATIC  AND  TOTAL  PRESSURE  PROI 

Connecticut     Univ.,     Storrs.     Inst,     o 

Resources. 

For  primary  bibliographic  entry  see  Field 

W77-05676 


ICE      ENGINEERING      IN      SMALL 
MARINAS,  AN  ANNOTATED  BEBLIOG 

Wisconsin  Univ.-Parkside,  Kenosha.  De] 

gineering  Science. 

For  primary  bibliographic  entry  see  Field 

W77-05812 


THE  LOK  ON  PAI  DESALTING  PLAN! 
KONG, 

For  primary  bibliographic  entry  see  Field 
W77-05940 

81.  Fisheries  Engineering 


NITROGEN  SUPERSATURATION:  ON 
PERH.  FOR  SALMON  AND  STEELHEA 

Washington  State  Water  Research  Cer 

man. 

Washington  State's  Water,  A  1975  Repi 

p.  17-21. 

Descriptors:    'Columbia    River,    *Hyi! 
power,   Dams,  Dam   sites.   Spillways 
•Rainbow  trout,  'Supersaturauon,  Fisl 
Mortality,  On-site  investigations,  Bulkh 
'Fish  migration. 

Identifiers:  'Flip  Up  deflectors,  'Slotted 
gates,  'Gas  bubble  disease. 

The  hazards  to  downstream  migrant  s; 
steelhead  in  their  passage  through  and 
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oelectnc  dams  in  the  Columbia  River  result  in 
mortality.  Structural  modifications  for  reduc- 
ir  entramment  have  been  studied  by  the  U  S 
t  Corps  of  Engineers.  These  include  slotted 
wads  in  empty  generator  bays  and  'flip  lip' 
:tors  seen  to  have  the  most  promise.  (Katz) 
05768 


;ress  report,  evaluation  of  fish 

ECTIVE  FACILITIES  AT  LITTLE  GOOSE 

AND    REVIEW    OF    OTHER    STUDIES 

TING  TO  PROTECTION  OF  JUVENILF 

jO^IN  THE  COLUMBIA  AND  SNAKE 

lal  Marine  Fisheries  Service,  Seattle  Wash 
•bel  R.  W  Krcma,  and  H.  L.  Raymond, 
ict  No.   DACW68-7 1-0093,   Corps   of   En- 
s December,  1973,  53  p.,  15  tab.,  5  fig.,  6  ref. 

ptors:  'Columbia  River,  *Salmon,  Rainbow 
Dams  Dam  sites,  On-site  investigations,  Ju- 
lish  Fish  migrations,  Anadromous  fish 
landhng  facilities,  'Fish  passages,  Fish  lad- 
upersaturation,  Chinook  salmon 
.ers: 'Snake  River,  Little  Goose  Dam,  Fish 
on,  Fish  marking,  Fish  transport. 

itional  Marine  Fisheries  Service  continued 
luation  of  fish  protective  facilities  for  ju- 
salmonids  at  Little  Goose  Dam  on  the 
Kiver.  Emphasis  was  placed  on  diverting 
ng,  marking  and  transporting  young  sal- 
tor  release  below  Bonneville  Dam  with  an- 
te control  releases  for  evaluation  of  opera- 
a  addition,  recovery  efforts  continued  on 
dmonids  returning  upriver  and  transport 
uvemie  migrations  in  1971  and  1972.  (Katz) 


Bureau  of  Commercial  Fisheries,  Seattle  Wash 
W^tT  b,blio8raPhic  ^try  see  F&C 


ENGINEERING  WORKS-Field  8 
Fisheries  Engineering— Group  81 

tSSST*  ind™ted  that  a  recompression 
chamber  is  a  possible  cure  for  nitrogen  supersatu- 
ration disease  in  fish.  Descent  at  approximate  y  10 
feet  per  minute  should  be  followed  by  ^gradual 
W77la0C2C8O     "8  l°  "  Saturation  schedule.  (Katz" 


AfcHIE?FJO^p2Gr»SUPERSATURATroN 

IpillSdSSp^^0^  various 

Washington  State  Dept.  of  Fisheries  Olymoia 
W^O^T  bibU0graphic  e"try  see  F.°!^? 


THE   SNAKE   RIVER   SALMON   AND   STFiri 

Nauonal  Marine  Fisheries  Service,  Seattle   Wash 
Northwest  Fisheries  Center  ae!«ue,  wash. 

vnSn  bibUo8raphic  entry see  Fjew  5c. 


EFFECT  OF  RELEASE  LOCATION  nu  cito 
VIVAL  OF  JUVENILE  FALL  CHINOOK  f  a? " 
MON,  ONCORHYNCHUS  TsLwYTCCHASAL- 

B^gica^™™'  F,SherieS'  Sea»,e'  *•*■ 

W7Win   bibIio8raphic  entIT  see  F>eld  5C. 


ESS  REPORT,  EVALUATION  OF  FISH 
CTIVE  FACILITIES  AT  LITTLE  GOOSE 
IND  REVIEW  OF  OTHER  STUDIES 
WG  TO  PROTECTION  OF  JUVENILE 
MM  IN  THE  COLUMBIA  AND  SNAKE 

I    Marine     Fisheries     Service,     Seattle 

Northwest  Fisheries  Center. 

el,  R.F.Kcrma,  D.L.Park  H  L 

i,  and  M.  L.  Slatick. 

:d  by  U.S.  Army  Corps  of  Engineers 

,    l°7taDhA7r    <t71-C-0W3.   Delembe  ; 
?-,  17  tab.,  7  fig.,  3  append. 


National  Marine  Fisheries  Service,  Seattle,  Wash 

Northwest  Fisheries  Center 

W77P05783ry  bibU°8raphic  entry  see  ^1°  5C. 


BONNEVILLE  SPILLWAY  NITROGEN  TESTS 
29-30  OCTOBER  1972  TEST  RESULTS 

r3esTgS„SfectloreerS'  ^^  °^  H«c 

H.  P.  Tervooren. 

9  January  1973,  8  p,  1  fig. 

Descriptors:  Nitrogen,  'Supersaturation,  At- 
mospheric gas,  'Columbia  River,  'Bonneville 
dam,  *Spu  ways,  Hydraulic  engineering,  'Dams 
Water  quality,  Hydraulic  structures,  On-ske^ 
vesugations  Hydroelectric  plants,  Forebays 
Identifiers:  'Bonneville  spill  conditions,  Nitrogen 
supersaturation,  'Forebay  nitrogen,  Corps  of  en- 

The  tests  of  15  November  1972  confirm  the  con- 

DaTwouuT  HefIeCt°rS  in  a"  bayS  at  B°nnev^ 
Dam  would  reduce  excess  nitrogen  in  the  spillway 

faU  water  by  50%.  It  is  reasonable  to  anticipate 

™l    /     KUre  Bonneville  spill  conditions  with 

2  f°'ebay   cond«ions   the    nitrogen   content 

would  not  exceed  1 10%  if  deflectors  are  installed. 

W77-06029 


FINAL  REPORT,  THE  EFFECT  OF  SPILLWAY 

ON°TOT^LEr7SORS  AT  BONNEV^DAM 
ON  TOTAL  GAS  SUPERSATURATION  AND 
SURVIVAL  OF  JUVENILE  SALMON 

National  Marine  Fisheries  Service,  Seattle  Wash 
WT7I!o603oy  blbuo8raphic  entry  see  Field  5C. 


PASSAGE  OF  JUVENILE  FISH  THROIFPH  ru»i 

BloToagic^LCabm,nerCial  RsherieS"  SeaMle"  Wash 
W.  W.  Bentley,  and  H.  L.  Raymond. 

v^anof,x0nS^0f  the  American  Fisheries  Society 
Vol.  98  (No.  4),  1969,  p  723-727.  1  fig,  i  tab,  5  ref 


rs.  Columbia  River,  Salmon,  Rainbow 
ims  Dam  sites,  'Fish  passages,  'Fish 
',  Juvende  fish,  Fish  hatcheries,  Fish 
Anadromous  fish,  Nitrogen  At- 
L88*6^  *SuPersaturation,  On-site  in- 
ns,    Chinook   salmon,    'Fish   handling 

K  'Snake  River,  'Fish  protective  facili- 
:h:u8revivaltraVe,in8    SCreenS'    ^rati°* 

Marine  Fisheries  Service  continued  their 
'  V,  i  .  pr°tective  facilities  for  juvenile 

at  Little  Goose  Dam  on  the  Snake 
-overy  efforts  were  continued  on  adult 

returning  after  marking  and  transport 
ende  migration  in  1971,  1972  and  1973. 
hfn^ra^ed  adult  steelhead  trout  and 
■imook  salmon  were  recovered.  Studies 

and  S°nD  LeVDS  °f  dissoIve1  gases  in  the 
and  snake  Rivers  in  relation  to  river 
md  operational  procedures.  (Katz) 


URREirp  °n/^E  WATER  SUPPLY 
ULTn^*^GAS  BUBBLE  DIS- 
JumhS    mAKE  TROUT  HATCHERY, 

Mmbia    Univ.,    Vancouver,    Inst,    of 

'  bibl'ographic  entry  see  Field  5C. 


Descriptors:  'Columbia  River,  'Dam,  Dam  sites, 
Fish  migration,  Salmon,  Rainbow  trout,  Mortali- 
ty, Juvenile  fish,  Anadromous  fish  'Fish 
passages,  Fish  ladders,  Dam  design,  Chinook  sal 

mon. 

"ew^"^   *MCNarV  Dam'   *ICC  and  trash  s,u- 

Trials  at  McNary  Dam  on  the  Columbia  River 
demonstrated  that  the  passage  of  juvenile  fish 
from  turbine  intake  gatewells  via  the  orifice  into 
the  ice  and  trash  is  a  promising  method  of 
bypassing  fish  around  turbines  at  dams.  A  com- 
parison of  the  total  losses  now  incurred  by  allow- 
ing the  fish  to  pass  through  turbines  will  yield  a 
meaningful  evaluation  of  the  desirability  of  trans- 
icToKatz)  8ateweUs  to  the  ice  and  trash  slu- 

W77-06021 

V??™?  A  RECOMPRESSION  CHAMBER  TO 
A*L  ™^TE  GASBUBBLE  DISEASE  IN  COHO 

New  Hampshire  Univ.,  Durham. 
E.  S.  Adams,  and  F.  G.  Towle 

?9h74Pp048rSSiVe  RSh  CultUrist  Vo1  36  {I)-  January 

Descriptors:  'Supersaturation,  Water  supply   Ar- 
tesian wells,  Juvenile  fish,  'Fish  disease,  'Fish 
physioogy,       Trout,       'Hydrostatic      pressure 
Agriculture. 

Identifiers:  Nitrogen  supersaturation,  'Gas  bubble 
E  'Yolk-sac  fry,  Saturation  table, 
Recompression  chamber,  'Coho  salmon. 


EVALUATION  OF  ALTERNATIVE  FISH  BAR- 

sswseSn  for  pilgwm  nuceear 

Envtn £SS2£.  f5roupVeStb°rOU8h'  ^ 

S  C.  Doret,  R.  A.  Marcello,  Jr.,  and  R  B 

MacPherson. 

Submitted  to  Boston  Edison  Company,  Boston 

P^8Sf4  5"^ tS'  YAEC-1116'  September  1976.  36 

^criKv'FiSoh  barriers'  Environmental  con- 
trols, Mortality,  Sea  water,  Fish  migration  Fish 
passages,  'Fish  repellants,  'Fishing  gear  On-site 
jn^s^afcons,  Engineering  ^ctures,  Discharge 
lines  Fish  diseases,  'Supersaturation  At- 
mospheric gases,  Operations 
Identifiers:  Pilgrim  Nuclear  Power  Station,  'Fish 
nets,    Sloped-side   screens,   Rectangular  vertical 

hadepennS*M  f81^  SCrCenS'  Discharge  canal,  Men- 
haden, 'Nitrogen  supersaturation. 

The  objective  was  to  determine  the  feasibility  of 
installing  various  fish  barrier  alternatives  at  Pil- 
grim Nuclear  Power  Station.  The  design  objectives 
and  requirements  of  a  fish  barrier  were  defined 
and  categorized  as  environmental  engineering,  and 
operational  and  maintenance  considerations.  The 
cLdCe  fi/hSh  ,barn,er  a,tematives  considered  in! 
elude,  fish  nets,  sloped-side  screens,  rectangular 
verucal  screens,  angled  screens,  moving  mesh  ba^ 
ners,  and  louvers.  Of  these  fish  barrier  alterna- 
tives, only  two  fish  nets  and  sloped-side  screens 
7^*TdeTZd  P,raCticaI  for  installation  a  [pl- 
a?ThS  f   uled  °n  a  comParative  evaluation 

of  these  two  fish  barrier  alternatives,  the  preferred 
fish  barner  system  for  installation  in  the  PU^rim 
Station  discharge  canal  is  the  fish  net  sysfenT 

W77-06032 


CHIEF   JOSEPH    SPILLWAY   NITROGEN   EN 
TRAINMENT,  TEST  OF  17  NOVEMBER  ,,972 
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Presented  at  Nitrogen  Task  Force  Meeting,  North 
Pacific  Division,  Corps  of  Engineers,  U  January 
1973. 20  p,  5  tab.,  8  fig. 

Descriptors:  'Columbia  River,  Grand  Coulee 
Dam,  *Supersaturation,  Atmospheric  gases, 
Hydroelectric  power,  Spillway,  Water  quality,  En- 
gineering structures,  Dam  sites,  Hydraulics, 
•Mixing,  "Equilibrium. 

Identifiers:  "Chief  Joseph  Dam,  "Supersaturated 
water,  "Lateral  mixing,  Chief  Joseph  Forebay, 
"Nitrogen  entrainment. 

Gas  supersaturation  will  occur  in  Chief  Joseph 
Forebay  at  least  every  other  year,  between  March 
and  mid-August.  Equilibration  of  supersaturated 
water  below  the  dam  is  rapid  and  is  reduced  by  ap- 
proximately half  within  7.2  miles.  Lateral  mixing 
of  the  rivers  of  water  happens  slowly.  (Katz) 
W77-06099 


SOURCES    OF    GAS    SUPERSATURATION    IN 
WATER, 

Corvallis  Environmental  Research  Lab.,  Oreg. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-06100 

9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


10.  SCIENTIFIC  AND 

TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


FLORIDA      WATER      RESOURCES     LAW,     A 
BIBLIOGRAPHY, 

Office    of    Water    Research    and    Technology, 

Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W77-05670 


ICE      ENGINEERING      IN      SMALL      CRAFT 
MARINAS,  AN  ANNOTATED  BIBLIOGRAPHY, 

Wisconsin  Univ.-Parkside,  Kenosha.  Dept.  of  En- 
gineering Science. 

For  primary  bibliographic  entry  see  Field  02C. 
W77-05812 


A  BIBLIOGRAPHY  OF  SOVIET  LITERATURE 
ON  FRESHWATER  HYDROBIOLOGY  AND  RE- 
LATED PROBLEMS  FOR  1975:  PART  20,  (IN 
RUSSIAN), 

For  primary  bibliographic  entry  see  Field  05  B. 
W77-05854 


CALIFORNIA  WATER  RESOURCES  CENTER, 
ANNUAL  REPORT,  JULY  I,  1975-JUNE  30, 
1976, 

California  Univ.,  Davis.  Water  Resources  Center. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-265  092, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  37,  October  1976.  106  p.  OWRT  A-999- 
CAL03). 

Descriptors:  "Research  and  Development,  Water 
resources,  "California,  "Water  Resources  In- 
stitute, Education,  Universities,  "Projects. 

The  principal  investigators  of  fresh  water  projects 
sponsored  by  the  California  Water  Resources 
Center  have  submitted  their  annual  reports,  from 
which  the  most  essential  information  has  been  ab- 
stracted to  form  this  narrative  section.  The  in- 
dividual narratives  have  been  purposely  kept  brief. 
Each  emphasized,  wherever  possible,  the  'hard' 
results  and  the  actual  or  potential  applications  of 
those  results  to  benefit  affected  interests.  Shown 
also  are  starting  and  scheduled  ending  dates  for 
each  research  project.  The  reader  may  infer  from 
these  the  relative  degree  of  progress  achieved  to 
date,  together  with  an  indication  of  when  further 
information  might  become  available-usually  at 
least  six  months  after  completion  of  the  project  for 
any  detailed  account.  The  Report  covers  both 
State  of  California  and  Federally  funded  research 
activities. 
W77-05736 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


CALIFORNIA  WATER  RESOURCES  CENTER, 
ANNUAL  REPORT,  JULY  1,  1975-JUNE  30, 
1976, 

California  Univ.,  Davis.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  09A. 
W77-05736 


ASSESSING       PROGRAM       IMPACT-WATER 
RESOURCES  PLANNING  ACT,  TITLE  III, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  06E. 

W77-05989 
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On  the  Possibility  of  Acclimatization  of  Tilapia 
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W77-06033 
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Carbon    Filter    for    Removing    Therapeutants 

from  Hatchery  Water 

W77-05892 
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ACTIVATED  CARBON 

Addition  of  Powdered  Activated  Carbon  to  Ac- 
tivated Sludge  Reactors 

W77-05723 

5D 

ACTIVATED  SLUDGE 
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W77-05717 
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Treatment,  e 
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Objectives,  Results,  Applicability 
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E^p  ?d  oEfflUent   Guidelines   ^d   Standards 
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5G 

ADMINISTRATIVE  DECISIONS 

Monsanto  Company  V  Illinois  Pollution  Con- 
trol Board  (Requirements  for  Petitioning  for 
Permanent  Variance  from  Water  Pollution 
Regulations  Pertaining  to  Mercury  Discharge 
into  Public  Sewer  System) 
W77-06068 

6E 

ADMINISTRATIVE  REGULATIONS 

Urea     and     Ammonium      Nitrate- 
Guidelines  and  Standards 
W77-06056 


Effluent 


of  Suspended  Oil  Particles  and  the  In- 
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J 
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ACTIVATED  SLUDGE  REACTORS 

Addition  of  Powdered  Activated  Carbon  to  Ac- 
tivated Sludge  Reactors, 
W77-05723 

ADJACENT  LAND  OWNERS 

Nature  Conservancy  V  Machipongo  Club,  Inc. 
(Effects  of  Accretion  on  Easement) 
W77-06059 
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Canned  and  Preserved  Seafood  Processing 
Point  Source  Category,  Effluent  Guidelines  and 
Standards. 
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ADMISSIBILITY  OF  EVDDENCE 

Duckett  V  Brooks  (Admissibility  of  Evidence 
Showing  Condition  of  Land  Prior  to  Period  for 
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W77-06064 

6E 

ADSORPTION 

Effects  of  Light,  Magnesium,  and  Cyanide  on 
Accumulation  of  Mercury  by  a  Fresh  Water 
Diatom,  Synedra 
W77-05615 

Addition  of  Powdered  Activated  Carbon  to  Ac- 
tivated Sludge  Reactors, 
W77-05723  5D 

Convective-Dispersive  Solute  Transport  with  a 
Combined  Equilibrium  and  Kinetic  Adsorption 

W77-05961 

2G 

ADULT  CHINOOK  SALMON 

Gas  Bubble  Disease  in  Adult  Chinook  Salmon 
W77-06020  ' 

ADVERSE  POSSESSION 

Gibbons  V  Globe  Development,  Nevada  Inc 
(Adverse  Use  And  Additional  Supply  Present 
Factual  Questions  Sufficient  to  Avoid  Summa- 
ry Judgement). 

W77-06062 

6E 

Pearson     V.     City     of     Guttenberg     (City's 
Procrastination  in  Developing  Riverside  Tract 
Give  Private  Adjacent  Owner  Title) 
W77-06067 

6E 

AERATION 
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W77-05696 
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AFRICA 

Dynamics  of  Deserts  and  Drought  in  the  Sahel, 
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Comment  on  the  Paper  'Dynamics  of  Deserts 
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Influence  of  Temperature  and  Wind  on  the  Sur- 
vival of  Early  Stages  of  Yellow  Perch,  Perca 
Flavescens, 
W77-05650  5C 


ALASKA 

Icings  Along  the  Trans- Alaska  Pipeline  Route, 
W77-05741  2C 

Morphometric  Definitions  and  Classifications 
of  Oxbow  Lakes,  Yukon  River  Basin,  Alaska, 
W77-05962  2H 
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Dynamics  of  Deserts  and  Drought  in  the  Sahel, 
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Comment  on  the  Paper  'Dynamics  of  Deserts 
and  Drought  in  the  Sahel'  by  J.  G.  Charney, 
(And  Reply), 
W77-05944  2D 
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Influence  of  Temperature  and  Wind  on  the  Sur- 
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Species  of  Algae  and  the  Fathead  Minnow, 
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The  Growth  of  Daphnia  Magna  in  a  Medium 
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(In  Russian), 
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Lake  Eyre, 

W77-05867  5C 


ALGAL  HYDROLYSTATE 
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;ecretary  ot  the  U.S.  Department  of  the  Interior  has  de- 
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iction  of  the  public  business  required  by  law  of  this  Depart- 


ment. Use  of  funds  for  printing  this  periodical  has  been  approved 
by  the  Director  of  the  Office  of  Management  and  Budget  through 
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As  the  Nation's  principal  conservation  agency,  the 
Department  of  the  Interior  has  responsibility  for 
most  of  our  nationally  owned  public  lands  and  natural 
resources.  This  includes  fostering  the  wisest  use  of  our 
land  and  water  resources,  protecting  our  fish  and  wild- 
life, preserving  the  environmental  and  cultural  values 
of  our  national  parks  and  historical  places,  and  provid- 
ing for  the  enjoyment  of  life  through  outdoor  recreation. 
The  Department  assesses  our  energy  and  mineral  re- 
sources and  works  to  assure  that  their  development 
is  in  the  best  interests  of  all  our  people.  The  Depart- 
ment also  has  a  major  responsibility  for  American 
Indian  reservation  communities  and  for  people  who  live 
in  Island  Territories  under  U.S.  administration. 


FOREWORD 


J  elected  Water  Resources  Abstracts,  a  semimonthly 
>  journal,  includes  abstracts  of  current  and  earlier  pertinent 
mographs,  journal  articles,  reports,  and  other  publication 
mats  The  contents  of  these  documents  cover  the  water- 
ated  aspects  of  the  life,  physical,  and  social  sciences  as 
II  as  related  engineering  and  legal  aspects  of  the  charac- 
stics,  conservation,  control,  use,  cr  management  of  water. 
:h  abstract  includes  a  full  bibliographical  citation  and  a  set 
jescnptors  or  identifiers  which  are  listed  in  the  Water 
sources  Thesaurus.  Each  abstract  entry  is  classified  into 
fields  and  60  groups  similar  to  the  water  resources  re- 
irch  categories  established  by  the  Committee  on  Water 
sources  Research  of  the  Federal  Council  for  Science  and 
:hnology. 

ISIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE 
PIES  OF  DOCUMENTS  ABSTRACTED  IN  THIS  JOUR- 
L  Sufficient  bibliographic  information  is  given  to  enable 
ders  to  order  the  desired  documents  from  local  libraries 
ither  sources. 

acted  Water  Resources  Abstracts  is  designed  to  serve 
scientific  and  technical  information  needs  of  scientists, 
meers,  and  managers  as  one  of  several  planned  services 
ie  Water  Resources  Scientific  Information  Center 
ISIC).  The  Center  was  established  by  the  Secretary  of  the 
nor  and  has  been  designated  by  the  Federal  Council  for 
snce  and  Technology  to  serve  the  water  resources  com- 
my  by  improving  the  communication  of  water-related 
;arch  results.  The  Center  is  pursuing  this  objective  by  co- 
nating  and  supplementing  the  existing  scientific  and  tech- 
I  information  activities  associated  with  active  research 
investigation  program  in  water  resources. 

irovide  WRSIC  with  input,  selected  organizations  with 
'e  water  resources  research  programs  are  supported  as 
iters  of  competence"  responsible  for  selecting,  abstract- 


ing, and  indexing  from  the  current  and  earlier  pertinent  litera- 
ture in  specified  subject  areas. 

Additional  'centers  of  competence"  have  been  established  in 
cooperation  with  the  Environmental  Protection  Agency.  A 
directory  of  the  Centers  appears  on  the  inside  back  cover. 
Supplementary  documentation  is  being  secured  from  estab- 
lished disciplne-onented  abstracting  and  indexing  services. 
Currently  an  arrangement  is  in  effect  whereby  the  Bio- 
Science  Information  Service  of  Biological  Abstracts  supplies 
WRSIC  with  relevant  references  from  the  several  subject 
areas  of  interest  to  our  users.  In  addition  to  Biological  Ab- 
stracts, references  are  acquired  from  Bioresearch  Index 
which  are  without  abstracts  and  therefore  also  appear  ab- 
stractless  in  SWRA.  Similar  arrangements  with  other  pro- 
ducers of  abstracts  are  contemplated  as  planned  augmen- 
tation of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Re- 
sources Research  Institutes  administered  under  the  Water 
Resources  Research  Act  of  1964,  as  well  as  input  from  the 
grantees  and  contractors  of  the  Office  of  Water  Research 
and  Technology  and  other  Federal  water  resource  agencies 
with  which  the  Center  has  agreements  becomes  the  informa- 
tion base  from  which  this  journal  is,  and  other  information 
services  will  be,  derived;  these  services  include  bibliographies, 
specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  ar- 
rangements of  this  bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Research  and  Technology 
U.S.  Department  of  the  Interior 
Washington,  DC  20240 
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ULTIVARIATE  EMPIRICAL  TEST  OF  THE 
EOPOLD  AND  MILLER  STREAM  ORDER- 
VDRAULIC  GEOMETRY  HYPOTHESIS, 

diana  Univ.,  Bloomington.  School  of  Public  and 

ivironmental  Affairs. 

>r  primary  bibliographic  entry  see  Field  2E 

77-06315 
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eie  Universitat,  Berlin  (West  Germany),  Institut 

lerMeteorologie. 

ir  primary  bibliographic  entry  see  Field  2B 
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TECTS  OF  STREAM  CHANNEL  IMPROVE- 
ENTS  ON  DOWNSTREAM  FLOODS, 

utucky  Water  Resources  Research  Inst.,  Lex- 

;ton. 

H.  Huang,  and  R.  K.  Gaynor. 

ailable  from  the  National  Technical  Informa- 

n  Service,  Springfield,  VA  22161  as  PB-265  667, 

ce  codes:  A09  in  paper  copy,  A01  in  microfiche! 

search  Report  No.  102,  January  1977.  182  p   20 

,  9  tab.  18  ref.  OWRT  B-042-KYU),  14-31-0001- 

'6. 

scriptors:  'Channel  improvements,  "Computer 
•grams,  Downstream,  Floods,  *Flood  routing, 
drographs,  *Model  studies,  "Optimization! 
infall-runoff  relationships,  Streamflow,  Finite 
ment  analysis,  'Kentucky,  Simulation  analysis, 
itershed  management. 

self-calibrating  watershed  model  is  presented 
predicting  the  effect  of  channel  improvements 
downstream  floods.  The  model  is  called  MOP- 
T  because  it  is  a  modified  version  of  OPSET 
eloped  several  years  ago  at  the  University  of 
ntucky.  OPSET  is  a  computerized  procedure 
determining  an  optimum  set  of  parameter 
ues  by  matching  synthesized  flows  with 
orded  flows.  Major  modifications  include  the 
lacement  of  the  modified  Muskingum  method 
:hannel  routing  by  a  kinematic  finite  difference 
hod,  the  division  of  the  watershed  into  a 
nber  of  segments,  and  the  inclusion  of  a  storage 
ting  procedure  to  take  care  of  any  reservoirs  or 
id  control  structures  located  in  the  watershed, 
computer  program  is  well  documented  and 
be  used  not  only  as  a  flood  predicting  model 
also  as  a  general  model  for  hydrologic  simula- 
s  The  model  was  applied  to  three  different 
ersheds  in  Kentucky.  It  was  found  that  the  op- 
im  set  of  parameter  values  obtained  automati- 
y  by  the  model  was  not  unique  and  might  not 
a  the  most  desirable  solution.  For  this  reason 
features  were  added  so  that  the  user  can  exer- 
his  judgement  in  selecting  the  most  desirable 
imeter  values.  The  synthesized  flows  obtained 
1 1  these  watersheds  are  presented  and  com- 
d  with  the  recorded  flows.  The  effects  of 
me!  improvements,  flood  control  structures, 
routing  procedures  are  discussed.  (Huffsey- 

-06397 


Precipitation 


PASTORAL  ZONE-REPRIEVED, 

ay. 

?al  of  Agriculture,  South  Australia,  Vol  79 
2.  P  44-48,  Winter,  1976. 

:nptors:  'Droughts,  'Rainfall,  'Vegetation 
wtn,  'Ram,  Arid  lands,  Precipita- 
Atmospheric)  Grazing,  Pastures,  Grasslands, 
ge  grasses, 'Australia. 


The  pastoral  zone  of  South  Australia,  subject  to 
decades  of  drought  but  recently  experiencing  dra- 
matic growth  of  vegetation,  is  discussed.  One  of 
the  most  important  effects  of  good  rains  in  the 
pastoral  zone  is  subsequent  ephemeral  plant 
growth  which  relieves  grazing  pressure  on  the 
perennial  forage  plants.  Of  far  greater  long-term 
significance  than  this  dramatic  growth  of  short- 
lived plants  has  been  the  extensive  regeneration  in 
some  areas  of  key  perennial  drought  fodder  plants 
A  problem  associated  with  the  rains  is  that  rabbits 
have  bred  profusely  in  recent  years,  partly  due  to 
the  abundance  of  feed.  It  is  suggested  that  precau- 
tion be  taken  to  protect  the  regeneration  in  this  re- 
gion that  has  occurred  because  of  the  rain.  (Jamail- 
Anzona) 
W77-06231 


™£^TIONS  IN  RAINFALL  AS  A  NATURAL 
CONSTRAINT  ON  AGRICULTURE 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Land  Improvement  and  Drainage. 

Y.  Gustafsson. 

Ambio,  Vol.  6,  No.  1 ,  p  34-35,  1977,  2  fig,  1  ref. 

Descriptors:  'Rainfall,  'Rainfall  disposition 
'And  lands,  'Water  supply,  'Water  shortage! 
'Water  storage,  Groundwater,  Precipita- 
tion(Atmospheric),  Foods,  Semiarid  climates 
Variability,  Droughts,  Floods,  Monsoons,  Dis- 
tribution patterns,  Weather  patterns,  'Crop 
production. 

The  effect  of  rainfall  variation  on  food  production 
is  discussed.  In  arid  and  semiarid  regions  food 
production  is  much  less  stable  partially  due  to  in- 
terannual  variations  in  precipitation.  A  monsoon 
period  with  no  rain  can  combine  two  regular  dry 
periods  into  a  period  of  one  year's  duration  wholly 
without  rainfall.  Not  only  is  rainfall  distribution 
more  irregular  in  these  areas,  but  also  natural 
water  storage  potential  is  often  very  limited.  The 
problems  posed  by  floods  and  subsequent  soil  ero- 
sion are  also  discussed.  Because  most  developing 
countries  are  situated  in  arid  and  semiarid  lands, 
they  are  usually  the  first  to  be  affected  by  fluctua- 
tions in  water  resources.  Measures  to  help  balance 
water  supplies  include  construction  of  dams  and 
increased  utilization  of  groundwater  resources.  It 
is  also  suggested  that  food  production  be  increased 
to  produce  a  surplus  for  use  when  rainfall  is  insuf- 
ficient. International  aid  to  regions  suffering  from 
shortages  is  also  discussed.  (Jamail- Arizona) 
W77-06240 


PROLONGED  DRY  SPELLS  AT  BELLARY 
DURING  THE  SOUTHWEST  MONSOON 
SEASON, 

University   of  Agricultural   Sciences,   Bangalore 

(India). 

B.  V.  Ramana  Rao,  R.  V.  Ramamohan,  and  P.  S 

Kavi. 

Annals  of  Arid  Zone,  Vol.  15,  No.  1  and  2,  p  29-36, 

March  and  June,  1976,  1  fig,  4  tab,  3  ref. 

Descriptors.  'Monsoons,  'Rainfall  disposition, 
'Distribution  patterns,  'Droughts,  'Frequency 
analysis,  Meteorology,  Precipita- 

tion(Atmospheric),  Rainfall,  Rain,  Weather  pat- 
terns. 
Identifiers:  'Bellary(India). 

A  study  was  conducted  to  determine  the  occur- 
rence of  prolonged  dry  spells  during  the  southwest 
monsoon  at  Bellary,  India.  Daily  rainfall  data 
recorded  at  the  meteorological  observatory  in  Bel- 
lary for  the  years  1921-1970  were  analyzed  to 
study  these  dry  periods.  Average  monthly  rainfall 
was  calculated  for  different  months,  and  frequen- 
cies of  dry  spells  of  different  lengths  from  June  to 
September  computed.  Any  day  with  rainfall  of  less 
than  one  millimeter  is  considered  a  dry  day.  The 
results  are  presented.  Dry  spells  of  seven  days  or 
more  are  likely  to  occur  on  the  average  of  five 
times  during  the  monsoon  season.  Dry  spells  of  14 


days  or  more  are  likely  to  occur  twice  each  season, 
while  dry  spells  of  30  days  or  more  during  the 
monsoon  occur  once  every  five  years.  The 
chances  of  having  a  prolonged  dry  spell  seems  to 
be  the  same  throughout  the  monsoon  season, 
although  average  rainfall  during  the  months  of  Au- 
gust and  September  is  almost  double  that  for  the 
months  of  June  and  July.  It  is  calculated  that  in  21 
of  the  50  years  studied  there  was  drough,  3  dry 
spells  of  14  days  or  more  within  the  same  monsoon 
season.  (Jamail-Arizona) 
W77-06242 


DEGREE  OF  PRECIPITATION  KREGULARI- 
TY  AS  AN  INDICATION  OF  LANDSCAPE 
ZONAUTY, 

Ts.  A.  Shver. 

Soviet  Hydrology,  Selected  Papers,  No.  3,  p  159- 
164,  1975.  2  fig,  4  tab,  6  ref.  Translated  from  Trudy 
Glavnoi  Geofizicheskoi  Observatorii  Imeni  A.I. 
Voeikova,  No.  34 1 ,  p  87-96,  1 975. 

Descriptors:  *Precipitatk>n<Atmospheric), 

•Probable  maximum  precipitation,  'Distribution 
patterns,  Rainfall,  Spatial  distribution,  Monthly, 
Foreign  research,  Annual,  Analytical  techniques, 
Data  processing,  Climatology,  Meteorology, 
Landscaping. 

Identifiers:  'Precipitation  irregularity,  'USSR, 
Landscape  zonality 

A  method  of  analysis  of  the  monthly  precipitation 
in  the  Soviet  Union  was  described.  The  results  of 
this  analysis  were  discussed.  It  was  found  that  in 
those  regions  where  the  precipitation  maximum  is 
distinct,  which  is  typical  over  a  large  part  of  the 
Soviet  Union,  the  concentration  of  precipitation 
makes  it  possible  to  determine  the  precipitation 
maximum  to  within  10  days.  Where  the  observed 
maximum   is   defined   poorly   and   extends   over 
several  successive  months,  the  computed  and  ob- 
served maxima  do  not  agree.  The  concentration  of 
precipitation  may  fall  on  any  of  the  months  of  the 
given  season.  When  there  is  a  secondary  observed 
maximum,  precipitation  concentration  (the  10-day 
period  of  the  computed  maximum)  falls  in  a  month 
close  to  the  primary  maximum.  After  corrections 
were   introduced   to   the   measured   precipitation 
totals,  the  area  of  regions  where  precipitation  is 
concentrated  in   the   winter  has  increased.   The 
boundary  of  the  zone  with  a  Mediterranean  type  of 
annual  precipitation  pattern  has  shifted  northward 
and   eastward.   The   precipitation  maximum   has 
shifted  to  the  winter  months  in  the  Volga  region  to 
Kuybyshev  and  over  the  entire  Caspian  lowland. 
The  degree  of  precipitation  irregularity,  as  a  nu- 
merical index  of  the  uniformity  of  the  annual  pat- 
tern, permits  not  only  usual  mapping,  but  also  ap- 
plication of  statistical  methods  for  computing,  for 
example,    the    probabilities    of    various    charac- 
teristics, and  analysis  of  cyclic  fluctuations,  of  the 
secular  pattern,  and  of  the  correlation  of  the  an- 
nual pattern  in  various  climatic  regions.  (Sims- 
ISWS) 
W77-063O7 


HDLLSLOPE  FORM  AND  CLIMATE, 

Denver  Univ.,  Colo.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J 
W77-06314 


MONSOON  RAINS  OVER  WEST  AFRICA, 

Freie  Universitat,  Berlin  (West  Germany),  Institut 

Fuer  Meteorologie. 

G-D.  Schupelius. 

Tellus,  Vol.  28,  No.  6,  p  533-537,  1976.  5  fig,  1 1  ref 

Descriptors:  'Monsoons,  'Africa,  'Atlantic 
Ocean,  Rainfall,  Tropical  regions,  Seasonal,  Pres- 
sure, Precipitation(Atmospheric),  Correlation 
analysis. 

Identifiers:  Barometric  pressure,  Tropospheric 
temperature,  Rawinsondes,  'West  Africa. 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 


Potential  mechanisms  producing  high  or  low 
seasonal  rainfall  in  tropical  West  Africa  were  in- 
vestigated for  the  period  1963-74,  using  monthly 
data  of  precipitation;  surface  pressure  in  the  South 
Atlantic;  and  rawinsondes,  mainly  in  Africa. 
Variations  in  the  yield  of  the  seasonal  rains  had  let 
to  a  drought  period  in  the  Sahel  Zone  in  the  early 
1970's.  As  severe  a  drought  had  not  been  ex- 
perienced within  at  least  20  years.  In  previous  stu- 
dies, quantities  such  as  the  departure  of  the  Inter- 
tropical Convergence  Zone  position  had  been  in- 
vestigated, as  had  the  inclination  of  the  zone  with 
height,  sterling  through  the  adjoining  subtropical 
high  pressure  centers  and  relations  with  the 
general  atmospheric  circulation.  Contrary  to 
widespread  opinion,  the  South  Atlantic  pressures 
yielded  no  correlation;  the  best  connection  was 
between  rainfall  and  upper-level  African  observa- 
tions. (Roberts-ISWS) 
W77-06322 


ANNUAL  AMOUNT  OF  PRECIPITATION  IN 
THE  USSR,  ACCORDING  TO  CORRECTED 
DATA, 

Ts.  A.  Shver. 

Soviet  Hydrology,  Selected  papers,  No.  3,  p  155- 
159,  1975.  1  fig,  15  ref.  Translated  from  Transac- 
tions of  the  Voyeyekov  Main  Geophysical  Obser- 
vatory (Trudy  GGO),  No.  341 ,  p  57-64, 1975. 

Descriptors:  *Precipitation(Atmospheric),  *Data 
collections,  *Foreign  countries,  Maps,  Isohyets, 
Annual,  Meteorological  data,  Hydrological  data, 

Identifiers;  "USSR. 

A  new  annual  map  of  corrected  precipitation  totals 
for  the  USSR  was  presented.  Its  working  copy  is 
on  a  scale  of  1:7,500,000;  and  for  the  mountain  re- 
gions of  the  Caucasus,  the  Crimea,  the  Carpatians, 
Soviet  Central  Asia,  the  Altay  and  Sayan,  it  is  on  a 
scale  of  1:3,500,000,  i.e.,  of  a  sufficiently  large 
scale  for  using  the  data  of  almost  the  entire 
precipitation  network  of  the  USSR  totalling  10,821 
stations.  In  compiling  the  map,  corrections  were 
introduced  into  normal  precipitation  for  losses 
through  evaporation.  No  correction  was  made  for 
snow  blown  into  the  precipitation  gage.  The  scale 
of  the  map  is  sufficient  for  it  to  be  used  for  general 
climatic  purposes  to  estimate  the  precipitation 
regime,  but  the  scale  is  insufficient  for  identifying 
some  features  associated  with  the  effect  of  the  un- 
derlying surface.  (Humphreys-ISWS) 
W77-06508 


THE  POLARIZATION  CHARACTERISTICS  OF 
LIDAR  SCATTERING  FROM  SNOW  AND  ICE 
CRYSTALS  IN  THE  ATMOSPHERE, 

York     Univ.,     Downview    (Ontario).     Dept.     of 

Physics. 

For  primary  bibliographic  entry  see  Field  2C. 

W77-06512 


REMOTE  SENSING  OF  THE  THICKNESS  AND 
COMPOSITION  OF  CIRRUS  CLOUDS  FROM 
SATELLITES, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Meteorology. 

K-N.  Liou. 

Journal  of  Applied  Meteorology,  Vol.  16,  No.  1,  p 

91-99,  January  1977.  6  fig,  2  tab,  13  ref.  Air  Force 

F19628-75-C-0107. 

Descriptors:  'Remote  sensing,  *Clouds, 
'Satellites(Artificial),  Atmosphere,  Ice,  Crystals, 
Water  vapor,  Numerical  analysis,  Radiation,  In- 
frared radiation,  Meteorology. 
Identifiers:  'Cirrus  clouds,  Ice  crystals,  Error 
analysis. 

A  retrieval  technique  was  presented  for  the  deter- 
mination of  the  surface  temperature,  the  thickness 
and  transmissivity  of  cirrus  clouds,  and  the  frac- 
tion of  the  cirrus  cloudiness  by  means  of  four  ob- 
served upwelling  radiances  in  the  10  micrometer 
window  region.  On  the  basis  of  radiative  transfer 


calculations  for  mean  wavenumbers  of  900,  950, 
1100,  and  1150  per  cm,  assumptions  were  made  in 
the  theoretical  retrieval  analyses  that  water  vapor 
effects  above  cirrus  clouds  are  negligible  and  that 
ratios  of  the  transmissivities  are  linear  functions  of 
the  cloud  thickness.  Error  analyses  employing  cli- 
matological  data  revealed  that  independent  ran- 
dom errors  in  temperature  and  humidity  profiles 
introduce  insignificant  errors  in  the  four  resulting 
parameters.  The  resulting  errors  caused  by  ran- 
dom errors  in  the  expected  upwelling  radiances, 
however,  depend  upon  their  standard  deviations. 
It  was  illustrated  that  once  the  thickness  and  the 
transmissivity  at  a  given  wave  number  of  a  cirrus 
cloud  have  been  determined,  the  vertical  ice  con- 
tent may  be  estimated,  assuming  that  ice  particles 
are  randomly  oriented  in  a  horizontal  plane.  (Sims- 
ISWS) 
W77-06513 


2C.  Snow,  Ice,  and  Frost 


PRESENCE  AND  DISTRIBUTION  OF 
POLYCHLORINATED  BIPHENYLS  (PCB)  IN 
ARCTIC  AND  SUBARCTIC  MARINE  FOOD 
CHAINS, 

Canadian    Wildlife    Service,    Ottawa    (Ontario). 

Toxic  Chemicals  Section. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-06266 


SOME  PATTERNS  IN  THE  MICROSTRUC- 
TURE  OF  THE  SNOW-DEPTH  FIELD  IN  THE 
MOUNTAIN  REGIONS, 

A.  A.  Chrikova. 

Soviet  Hydrology,  Selected  Papers,  No.  3,  p  126- 
132,  1975.  2  fig,  4  tab,  24  ref.  Translated  from 
Trudy  SARNIGMI  (Transaction  of  the  Regional 
Central  Asian  Hydrometeorological  Scientific 
Research  Institute),  No.  25  (106),  p  154-167,  1975. 

Descriptors:  *Snow  surveys,  'Snowpacks, 
'Correlation  analysis,  Snow,  Snowcover,  'Depth, 
Density,  Meltwater,  Snowmelt,  Water  equivalent, 
Surveys,  Foreign  research,  Measurement,  Moun- 
tains, Snowfall,  Statistics,  Statistical  methods, 
Analytical  techniques. 
Identifiers:  'USSR. 

Snow  depths  were  measured  along  strictly  fixed 
courses  50  m  long.  Measurements  in  areas  1-6 
were  made  along  four  intersecting  lines;  and  in  the 
other  areas,  measurements  were  made  along  the 
perimeter  of  a  square.  Snow  depth  was  measured 
with  a  portable  staff  with  a  scale  of  1  cm  In  all,  28 
series  of  snow  surveys  were  performed  in  1967, 
1971,  and  1972.  The  results  of  these  measurements 
were  used  to  compute  and  construct  the  correla- 
tion functions  of  relative  differences  in  elevation. 
Their  comparison  with  the  snow  depth  functions 
showed  then  to  be  similar  in  most  cases.  From  this 
analysis,  several  conclusions  were  derived  regard- 
ing the  organization  of  snow  depth  measurements 
at  snow  stations.  In  selecting  the  interval  of  snow 
depth  measurements,  one  must  allow  for  the  dis- 
section of  the  area  and  snow  depth.  The  thicker 
the  snow,  the  greater  is  the  distance  at  which  the 
correlation  attenuates,  i.e.,  the  greater  the  effec- 
tive distance.  When  the  normal  climatic  snow 
depth  is  unknown,  the  effective  distance  can  be 
determined  by  computing  the  correlation  function 
of  relative  differences  in  elevation  from  an  earlier 
topographic  survey  of  the  area  of  the  snow  station. 
The  question  of  the  optimum  number  of  measure- 
ments at  a  snow  station  remains  open.  However, 
these  results  show  that  this  number  must  differ  in 
different  snow  accumulation  periods  owing  to  dif- 
ferences in  the  statistical  structure  of  the  field  and 
differences  in  the  error  of  determination  of 
average  snow  depth  over  the  area.  Considering 
that  the  conditions  of  homogeneity  and  isotropy  of 
the  snow  depth  field  are  very  approximate,  the 
snow  courses  must  run  in  the  horizontal  and  verti- 
cal directions  of  the  slope.  (Sims-ISWS) 
W77-06302 


ANALYSIS   OF   SNOW    I  EMPKHATCjRE  j 
SI  BEMENTS    (HASH)    ON     IM'IA     FOR 
WESTERN  TIEN-SHAN  i 
L.  A.  Kaneyev. 

Soviet  Hydrology,  Selected  Papers,  No.  3 
135,  1975.  2  fig,  3  tab,  10  ref.  Translate^ 
Trudy  SARNIGMI  (Transaction*,  of  the  C 
Asian    Regional    Hydrometeorological    Sci 
Research  Institute),  No.  25  006),  p  176-183, 

Descriptors:  'Snow,  'Tempe 

•Measurement,     'Correlation     analysis, 

Measurement,    Surveys,    Data   collections. 

processing,    Analytical    techniques,    Snow 

Depth,  Instrumentation,  Foreign  research, 

mometers. 

Identifiers:  'Snow  temperature,  *USSK. 


The  snow  temperature  observations 
1970  to  1973  in  the  basins  of  the  Dukant,  N 
zan,  and  Kyzylcha  rivers  made  it  possi 
establish  the  optimum  number  of  measurt 
necessary  for  computing  the  average  daily 
temperature  at  various  levels.  All  the  ot 
tional  data  were  grouped  according  to  din 
characteristics  (thermometer  depth),  an 
average  daily  snow  temperatures  were  con 
from  4  and  8  observations  a  day.  The  re( 
between  these  values  were  linear.  The  closei 
the  relation  of  these  values  indicates  that  4  i 
vations  a  day  are  sufficient  for  computi 
average  daily  snow  temperature,  regard! 
what  time  these  observations  are  made.  Tb» 
tions  between  the  temperatures  of  the  \( 
layers  were  fairly  reliable  for  all  obsei 
periods.  Their  closeness,  given  by  the  com 
coefficients,  decreases  as  the  internal  be 
temperature  measurements  increases.  The 
lead  to  the  following  conclusion:  (1)  Snov 
perature  measurements  can  be  made  four  i 
of  eight  times  a  day.  The  measurements  she 
performed  strictly  at  the  same  times  and  thi 
depths  at  the  avalanche  stations  of  Soviet  ( 
Asia.  (2)  An  interrelation  between  temperati 
various  depths  in  the  snow  can  be  deten 
making  it  possible  to  establish,  by  means  o 
puted  regression  equations,  the  temperature 
desired  depths  from  the  temperature  measi 
one  of  the  upper  snow  layers.  (3)  It  is  poss 
compute  the  structural  time  function  of  tei< 
ture  in  the  upper  layers  of  dry  snow.  (Sims-I: 
W77-06303 


SNOW  AND  ICE  PENITENTS,  THEIR  FO 
TION  MECHANISM  AND  INDICATD71 
PORTANCE, 

Akademiya     Nauk     SSSR,     Moscow.     I! 

Geografii. 

V.  M.  Kotlyakov,  and  I.  M.  Lebedeva. 

Soviet  Hydrology,  Selected  Papers,  No.  3, 

141,  1975.  6  fig,  3  tab,  8  ref.  Translated  fr- 

vestiya        Akademii        Nauk        SSR, 

Geograficheskaia,  No.  3,  p  26-36,  1975. 

Descriptors:  'Snow,  'Ice,  'Glaciers,  M 
Solar  radiation,  Temperature,  Air  tempei 
Weather,  Foreign  research,  Pre 
tion(Atmospheric),  Snowfall,  Circulation,  / 
dilation.  Evaporation,  Mountains,  On-si 
vestiga  tions. 

Identifiers:  'Snow  and  ice  penitents,  'Ice  ) 
tions,  'USSR. 

Heat  budget  observations  made  during  the 
1969-1973  on  the  glaciers  and  snow  fields 
Eastern  Pamir  showed  that  penitents  are  a 
form  of  selective  snow  and  ice  melting.  The 
tive    melting    takes    place    in    sunny,   dry 
moderately  cold  weather  and  results  in  at 
values  of  net  long-wave  radiation  and  heat  r 
ditures  on  evaporation.  Melting  occurs  from 
cess  of  heat  only  on  surfaces  perpendicular 
sun  at  the  highest  solar  elevation.  These  con« 
are  found  at  various  absolute  elevations,  di 
ing  on  latitude;  but  the  zone  of  development 
penitents  varies  considerably  with  elevatk 
also  during  the  ablation  period  because  ' 


ir-to-year  variations  in  circulation  processes. 

ns-ISWS) 

7-06304 


TURAL  CONTAMINATION  OF  THE  FIRN- 
l  LAYER  OF  THE  ABRAMOV  GLACIER, 
CORDING  TO  CORE  DRILLING, 

/.  Kislov,  and  J.  K.  Nozdryukhin. 
iet  Hydrology,  Selected  Papers,  No.  3,  p  175- 
,  1975.  2  fig,  6  ref.  Translated  from  Trudy  SAR- 
}MI  (Translations  of  the  Central  Asian  Re- 
lal  Hydro-Meteorological  Scientific  Research 
itute),  No.  27  (108),  p  86-93,  1975. 

icriptors:  *Glaciers,  *Dusts,  *Core  logging, 
ire  drilling,  Ice,  Foreign  research,  Snow,  Firn, 
ilytical  techniques,  Precipita- 

(Atmospheric),  Snowpacks,  Cold  regions,  Cli- 
ology,  Glaciology. 

itifiers:  *Abramov  Glacier(USSR),  *USSR, 
it  layers,  Natural  contamination,  Firn-ice 
:rs. 

itinuous  cores  were  drilled  with  an  electric  drill 

depth  of  50  m  73  cm  in  September  1973  at  an 
ation  of  4400  m  in  the  firn  zone  of  the 
amov  Glacier.  In  all,  47  continuous  cores, 
raging  83.2  mm  in  diameter,  were  obtained, 
m  these  cores,  202  firn  and  ice  samples  were 
cted  to  study  natural  contamination;  and  11 
pies  were  seleced  for  spectral  analysis  by  ele- 
its.  The  core  was  sawed  into  individual  blocks, 
:h  were  placed  in  double  polyethylene  bags  or 

and  transported  to  the  glaciological  bases 
re  they  were  melted  at  room  temperature.  The 
kness  of  the  snow-firn  layer  with  ice  inter- 
rs  at  an  elevation  of  4400  m  in  the  alimentation 

of  the  Abramov  Glacier  is  20-22  m.  Deter- 
ition  of  the  annual  layers  of  the  firn-ice  layer 
ombined  application  of  the  visual  method  and 
be  average  dust  concentration  vs  depth  graph 
give  a  good  approximation  to  the  actual  age  of 
deposits.  The  average  dust  concentrations  ob- 
:d  for  the  six  types  of  firn  and  ice  identified 
(1)  212.6  g/cu  m  for  every  dirty  ice;  (2)  93.0 

m  for  dirty  ice;  (3)  35.8  g/cu  m  for  firn  ice;  (4) 
g/cu  m  gor  for  firn;  (5)  30.6  g/cu  m  for  dull, 
sly  opaque  ice;  and  (6)  for  the  alternation  of 
rs  of  semitransparent  and  transparent,  pale 
semitransparent,  and  blue  transaxent  ice.  The 
unt  of  dust  falling  on  the  Abramov  Glacier 
i  the  atmosphere  has  fluctuated  considerably 
i  year  to  year  in  the  last  50  years.  (Sims-ISWS) 
-06308 


rHOD     FOR     CONSTRUCTING     AN     ICE 
TFORM, 

Oil  Co.,  Dallas,  Tex.  (Assignee), 
primary  bibliographic  entry  see  Field  3E 
-06451 


ECT    OF    CRYOGENIC    PROCESSES    ON 
FORMATION     OF     SODIUM     BICAR- 
ATE  WATERS, 

skii  Gosudarstvennyi  Universitet  (USSR). 
Jrimary  bibliographic  entry  see  Field  2K. 
•06507 


ERIMENTAL  COMPUTATION  OF  THE 
TWATER  VOLUME  FROM  THE  SURFACE 
rLACIERS, 

Volkova,  A.  A.  Kreyter,  and  A.  A. 
anovskaya. 
:t  Hydrology,  Selected  Papers,  No.  3,  p  165- 

975.  1  fig,  5  tab,  5  ref.  Translated  from 
sacUons  of  the  Central  Asian  Regional 
^meteorological  Scientific  Research  Institute 
ly  SARNIGMI),  No.  27  (108),  p  54-61 ,  1975. 

riptors:  'Glaciers,  *Melt         water, 

:narge(Water),  'Foreign  countries,  Glacia- 
5>now  cover,  Glacial  drift,  Firn,  Areal,  Data 
:Uons,  Evaluation,  Runoff,  Water  sources 
basins,  Volume,  Melting. 


Identifiers:    'USSR,    'Pskem    River,    'Chatkal 
River. 

The  surface  melting  of  a  glacier  is  determined  by 
its  geographic  location,  morphological  charac- 
teristics, state  of  the  active  surface,  and  weather 
conditions  in  a  given  period.  The  first  three  condi- 
tions are  individual  for  each  glacier,  while  the 
fourth  is  common  for  an  entire  region  and  may  be 
described  by  the  temperature  of  the  air  mass  that 
determines  the  weather  in  it  at  a  given  instant  of 
time.  Meltwater  volume  computations  were  per- 
formed for  the  Ayutor-2  (August  1969  and  1970) 
and  Ayutor-3  (August  1970)  glaciers.  These 
glaciers  were  selected  as  controls  since  hydrologic 
observations  were  performed  during  these  periods 
in  the  vicinity  of  their  tongues.  The  computed 
meltwater  volumes,  which  were  from  10.5  to 
1 1.5%  less  than  the  measured  runoff  volume,  were 
considered  to  be  in  satisfactory  agreement.  There- 
fore, the  meltwater  volumes  from  the  surface  of 
glaciers  in  the  Pskem  and  Chatkal  river  basins 
were  computed.  It  was  found  that:  (1)  the  propor- 
tion of  the  meltwater  volume  of  each  of  the  basins 
in  the  total  meltwater  volume  is  close  to  the  pro- 
portion of  the  glaciated  area  of  a  given  basin  in  the 
total  glaciated  area;  (2)  a  snow  cover  on  the 
glaciers  (from  the  head  to  the  firn  line)  reduces  the 
meltwater  volume  by  16%  of  the  possible  value  in 
the  absence  of  snow  in  the  Pskem  basin,  and  by 
17%  in  the  Chatkal  basin;  and  (3)  the  decrease  in 
melting  under  the  effect  of  the  moraine  cover 
amounts  to  8.5%  of  possible  melting  in  the  absence 
of  a  moraine  in  the  Pskem  basin,  and  to  2.4%  in  the 
Chatkal  basin.  (Humphreys-ISWS) 
W77-06509 


HYDROCHEMICAL  DESCRIPTION  OF  THE 
GLACffiRS  OF  THE  CHIRCHIK  RIVER  BASIN, 

L.  F.  Kamalov. 

Soviet  Hydrology,  Selected  Papers,  No.  3,  p  170- 
174,  1975.  2  fig,  6  tab,  8  ref.  Translated  from 
Transactions  of  the  Central  Asian  Regional 
Hydrometeorological  Scientific  Research  Institute 
(Trudy  SARNIGMI),  No.  27  (108),  p  76-85,  1975. 

Descriptors:  'Glaciers,  'Chemical  properties, 
'Surveys,  'Foreign  countries,  Foreign  research, 
Sampling,  Ice,  Snow,  River  basins,  Water  quality, 
Melt  water,  Data  collections,  Evaluation, 
Precipitation(Atmospheric),  On-site  investiga- 
tions, Sampling,  Dissolved  solids,  Salts. 
Identifiers:  'USSR,  'Chirchik  River. 

Some  of  the  results  of  field  investigations  of 
glaciers  in  the  upper  part  of  the  Chirchik  River 
basin  (Western  Tien-Shan)  from  1970  to  1973  were 
reported.  The  following  work  was  performed  on 
the  glaciers:  (1)  precipitation  was  sampled;  (2)  ice 
and  snow  samples  were  taken  in  various  parts  of 
the  glaciers;  (3)  meltwater  was  sampled;  (4)  river 
water  was  sampled;  and  (5)  experiments  were  per- 
formed to  determine  the  effect  of  the  moraine 
cover  on  the  change  in  the  chemistry  of  snow  and 
ice.  Precipitation  is  the  primary  source  of  external 
salt  supply  to  glaciers.  The  concentration  of  water- 
soluble  ions  decreased  with  elevation  in  liquid 
precipitation  and  increased  in  solid  precipitation. 
The  mineral  content  of  atmospheric  water 
averaged  60  mg/1  in  rainwater,  and  46  mg/1  in  snow 
water.  The  content  of  water-soluble  salts  in  the 
seasonal  snow  cover  varied  from  72  to  140  mg/1. 
The  mineral  content  of  the  snow  meltwater  filter- 
ing through  limestone  increased  from  16  to  60 
mg/1,  although  the  mineral  content  of  the  melt- 
water filtering  through  granites  remained  nearly 
unchanged,  increasing  from  16  to  18  mg/1.  It  was 
concluded  that  the  glacier  basin  of  the  Chirchik 
River  is  a  zone  of  the  interaction  with  rocks  of 
snow  and  glacier  meltwaters.  Calcium,  magnesi- 
um, sodium,  and  potassium  ions  are  intensively 
leached  in  this  hypergenic  zone.  Fresh  bicarbonate 
waters  form.  (Humphreys-ISWS) 
W77-06510 


WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost — Group  2C 


HEAT  BALANCE  IN  THE  ABLATION  AREA  OF 
THE  AMPERE  GLACffiR  (KERGUELEN 
ISLANDS), 

Centre   National   de   la  Recherche   Scientifique, 
Grenoble  (France).  Laboratoire  de  Glaciologie. 
A.  Poggi. 

Journal  of  Applied  Meteorology,  Vol.  16,  No.  1,  p 
48-55,  January  1977.  8  fig,  6  tab,  30  ref. 

Descriptors:  'Glaciers,  'Ablation,  'Heat  balance, 
Model  studies,  Mathematical  models,  On-site  in- 
vestigations, On-site  data  collections,  Winds, 
Temperature,  Vapor  pressure,  Humidity,  Solar 
radiation,  Melting,  Ice,  Radiation,  Thermal  radia- 
tion, Weather,  Measurement,  Glaciology. 
Identifiers:  'Ampere  Glacier,  'Kerguelen  Islands. 

The  heat  balance  at  the  surface  of  the  Ampere  Gla- 
cier (69  deg  E,  49  deg  S)  was  studied  from  8  Janua- 
ry to  2  March  1972.  The  validity  of  the  logarithmic 
model  was  verified  up  to  a  height  of  3  m  for  wind 
speed  and  2  m  for  temperature.  The  energy  conser- 
vation equation  in  the  heat  exchange  layer  was 
verified  to  2%.  On  an  average,  net  radiation  is 
responsible  for  58%  of  the  melting.  However,  dur- 
ing periods  when  turbulence  is  particularly  high, 
the  eddy  fluxes  of  sensible  heat  and  latent  heat  are 
responsible  for  56%  of  the  melting.  The  ocean  en- 
vironment manifests  itself  by  fluxes  of  latent  heat 
which  are  generally  directed  toward  the  surface 
(Sims-ISWS) 
W77-06511 


THE  POLARIZATION  CHARACTERISTICS  OF 
LIDAR  SCATTERING  FROM  SNOW  AND  ICE 
CRYSTALS  IN  THE  ATMOSPHERE, 

York     Univ.,    Downview    (Ontario).     Dept.    of 

Physics. 

S.  R.  Pal,  and  A.  I.  Carswell. 

Journal  of  Applied  Meteorology,  Vol.  16,  No.  1,  p 

70-80,  January  1977.  16  fig,  14  ref. 

Descriptors:  'Remote  sensing,  'Snow,  'Crystals, 

'Atmosphere,         Ice,         Clouds,         Precipita- 

tion(Atmospheric),       Cloud       physics,       Light, 

Meteorology. 

Identifiers:   'Lidar,   Ice  crystals,  Cirrus  clouds, 

Polarization,  Scattering,  Backscatter. 

The  effects  of  ice  crystals  on  the  backscatter 
polarization  in  lidar  returns  were  measured.  Scat- 
tering from  ground-level  snow  of  varying  density, 
high-altitude  cirrus  clouds,  and  ice  pellet  shower 
clouds  was  studied  using  a  linearly  polarized  ruby 
laser  system  with  multiple  receiver  channels.  The 
space  and  time  dependence  of  the  total  intensity 
and  the  linear  depolarization  ratio  of  the  lidar 
return  were  investigated.  It  was  found  that  con- 
siderable variations  occur  in  snow  with  the  linear 
depolarization  ratio  varying  between  0.2  and  0.8. 
In  cirrus  and  ice  pellet  shower  clouds,  the  linear 
depolarization  ratio  is  typically  found  to  lie  in  the 
range  from  0.2  to  0.4.  The  factors  involved  in  the 
use  of  polarization  data  for  ice-water  discrimina- 
tion in  the  atmosphere  were  presented  and 
discussed.  (Sims-ISWS) 
W77-06512 


REMOTE  SENSING  OF  THE  THICKNESS  AND 
COMPOSITION  OF  CIRRUS  CLOUDS  FROM 
SATELLITES, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2B 
W77-06513 


USE  OF  SIDE-LOOKING  AIRBORNE  RADAR 
TO  DETERMINE  LAKE  DEPTH  ON  THE 
ALASKAN  NORTH  SLOPE, 

Cold   Regions   Research  and   Engineering   Lab., 
Hanover,  N.  H.  Experimental  Engineering  Div. 
For  primary  bibliographic  entry  see  Field  2H 
W77-06526 


Field  2— WATER  CYCLE 

Group  2C— Snow,  Ice,  and  Frost 


AN  OPERATIONAL  ALL-WEATHER  GREAT 
LAKES  ICE  INFORMATION  SYSTEM, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
R.  T.  Gedney,  R.  J.  Schertler,  R.  A.  Mueller,  R.  J. 
Jirberg,  and  H.  Mark. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  N76-10605, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Memorandum  X-71812,  1975.  11  p,6fig, 
6ref. 

Descriptors:  *Lake  ice,  *Great  Lakes,  'Remote 
sensing,  *Warning  systems,  Aircraft,  Radar,  In- 
strumentation, Data  transmission,  Ice  cover,  Ice, 
Satellites(Artificial),  Navigation,  Ships,  Winter, 
Surveys. 

Identifiers:  *Side  looking  airborne  radar,  Ice 
thickness. 

An  all-weather  ice  information  system  was 
developed  by  the  NASA  Lewis  Research  Center. 
The  system  utilizes  and  X-band  Side-Looking-Air- 
borne-Radar  (SLAR)  for  determining  type,  loca- 
tion, and  areal  distribution  of  the  ice  cover  in  the 
Great  Lakes  and  an  airborne,  S-band,  down-look- 
ing short  pulse  radar  for  obtaining  ice  thickness. 
The  SLAR  system  is  currently  mounted  aboard  a 
Coast  Guard  C-130B  aircraft.  Digitized  SLAR  data 
is  relayed  in  real  time  via  the  NOAA-GOES  satel- 
lite in  geosynchronous  orbit  to  the  Coast  Guard 
Ice  Center  in  Cleveland,  Ohio.  SLAR  images, 
along  with  hand-drawn  interpretative  ice  charts 
from  various  winter  shipping  areas  in  the  Great 
Lakes,  are  broadcast  to  facsimile  recorders  aboard 
Great  Lakes  vessels  via  the  MARAD  marine 
VHF-FM  radio  network  to  assist  such  vessels  in 
navigating  both  through  and  around  theice.  The 
results  from  the  1974-1975  season  demonstrated 
that  the  system  is  capable  of  providing  near  real 
time  all-weather  ice  information  which  vessels  can 
use  to  reduce  costly  delys  and  hazards  associated 
with  winter  navigation.  (Sims-ISWS) 
W77-06527 


GREAT  LAKES  ALL-WEATHER  ICE  INFOR- 
MATION SYSTEM, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
R.  J.  Schertler,  R.  A.  Mueller,  R.  J.  Jirberg,  D.  W. 
Cooper,  and  J.  E.  Heighway. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  N75-33481, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Memorandum  X-71815,  1975.  29  p,  15 
fig,  1  tab,  lOref. 

Descriptors:  *Lake  ice,  *Great  Lakes,  *Remote 
sensing,  *Warning  systems,  Aircraft,  Radar,  In- 
strumentation, Data  transmission,  Ice  cover,  Ice, 
Satellites(Artificial),  Navigation,  Ships,  Winter, 
Surveys. 

Identifiers:  *Side  looking  airborne  radar,  Ice 
thickness. 

An  all-weather  ice  information  system  developed 
by  the  NASA  Lewis  Research  Center  was 
described.  This  system  utilizes  and  X-band  Side- 
Looking-Airborne-Radar  (SLAR)for  determing 
type,  location,  and  aerial  distribution  of  the  ice 
cover  in  the  Great  Lakes  and  an  airborne,  S-band, 
short  radar  for  obtaining  ice  thickness.  The  SLAR 
system  is  currently  mounted  aboard  a  Coast  Guard 
C-130B  aircraft.  Digitized  SLAR  data  are  relayed 
in  real  time  via  the  NOAS-GOES-1  satellite  in 
geosynchronous  orbit  to  the  Coast  Guard  Ice 
Center  in  Cleveland,  Ohio.  SLAR  images,  along 
with  handdrawn  interpretative  ice  charts  for  vari- 
ous winter  shipping  areas  in  the  Great  Lakes,  are 
broadcast  to  facsimile  recorders  aboard  Great 
Lakes  vessels  via  the  MARAD  marine  VHF-FM 
radio  network  to  assist  such  vessels  in  navigating 
both  through  and  around  the  ice.  The  operational 
aspects  of  this  Ice  Information  System  are  being 
demonstrated  by  NASA,  Coast  Guard,  and 
NOAA/National  Weather  Service.  Result  from  the 
1974-75  winter  season  demonstrated  the  ability  of 


this  system  to  provide  all-weather  ice  information 
to  shippers  in  a  timely  manner.  (Sims-ISWS) 
W77 -06528 


EXPERIENCE     IN     CONSTRUCTION     OF     A 
FROZEN-TYPE  DAM  IN  YAKUTIYA, 

For  primary  bibliographic  entry  see  Field  8A. 
W77-06529 


INVESTIGATIONS  ON  THE  HLMIDUV 
INFILTRATION  RELATIONS  IN  SOILS  W 
DIFFERENT  SUBSOIL  V\  AT  KK  (  ONDITH 
WITH  AND  WITHOUT  CROPS,  (IN  C-KRMA 
Technische  Universitaet,  Hanover  (We«t  s 
many)  Institut  fuer  Meteorologie  und  I 
matologie. 

For  primary  bibliographic  entry  see  Field  2G. 
W77-06541 


2D.  Evaporation  and  Transpiration      2E.  Streamflow  and  Runoff 


WATER  REGIME  OF  CENTRAL  ASIAN 
DESERT  PLANTS,  (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Leningrad.  Botanicheskii 

Institut. 

V.  M.  Sveshnikova. 

Ekologiya  6(5),  p  35-42,  1975. 

Descriptors:  'Transpiration,  'Desert  plants, 
Deserts,  Sands,  Seasonal. 

Identifiers:  Acantholimon-diapensioides,  Ael- 
lenia-subaphylla,  Ammodendron-conollyi,  Ar- 
temisia-rhodantha,  Calligonum-caput,  Cal- 
ligonum-grizeum ,  CaUigonum-microcarpum , 

Carex-physodes,  Ceratoides-papposa,  Halocharis- 
hispida,  Haloxylon-ammodendron,  Haloxylon- 
persicum,  Rheum-turkestanicum,  Salsola-richteri, 
Salsola-rigida,  Smirnova-turkestana,  Stipa- 
glareosa,  Zygophyllum-goncharovii,  Kara-Kum 
desert(USSR),  Tadzhik  SSR,  'Eremophytes. 

Long-term  investigations  were  made  of  the  water 
regime  of  plants  of  the  sandy  Kara-Kum  desert, 
sandy  desert  lands  of  southern  Tadzhik  SSR 
(USSR),  and  high-mountain  deserts  of  Pamir.  Two 
widespread  groups  of  species  were  studied.  The 
1st  group  included  plants  with  intense  growth  and 
development  confined  to  spring  and  early  summer: 
CaUigonum  grizeum,  C.  microcarpum,  Zygophyl- 
lum  goncharovii,  Smirnova  turkestana.  Rheum 
turkestanicum,  Carex  physodes  and  Calligonum 
caput.  The  2  nd  group  (true  eremophytes)  with  a 
long  continuous  period  of  begetation  included: 
Haloxylon  persicum,  Aellenia  subaphylla, 
Halocharis  hispida,  Salsola  rigida,  Haloxylon  am- 
modendron,  Salsola  richteri  and  Ammodendron 
conollyi.  The  dominant  species  of  the  high-moun- 
tain deserts  of  Pamir  were  Ceratoides  papposa, 
Artemisia  rhodantha,  Acantholimon  diapensioides 
and  Stipa  glareosa.  Transpiration  water  loss  in  typ- 
ical eremophytes  is  most  stable  and  moderate;  it  is 
high  in  herbaceous  plants.  Low  values  of  water 
deficit,  rarely  reaching  critical  values,  were  found 
for  the  investigated  species. --Copyright  1976, 
Biological  Abstracts,  Inc. 
W77-06150 


FIELD  WATER  BALANCE  AND  SIMULATED 
WATER  RELATIONS  OF  PRAIRIE  AND  OAK- 
HICKORY  VEGETATION  ON  DECIDUOUS 
FOREST  SOILS, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  2G. 

W77-06325 


HEAT  BALANCE  IN  THE  ABLATION  AREA  OF 
THE  AMPERE  GLACD3R  (KERGUELEN 
ISLANDS), 

Centre   National  de   la  Recherche  Scientifique, 
Grenoble  (France).  Laboratoire  de  Glaciologie. 
For  primary  bibliographic  entry  see  Field  2C. 
W77-06511 


SEASONAL  AND  WAVELENGTH  DEPEN- 
DENCE OF  URBAN/RURAL  RADIANCE  IN 
IOWA, 

Iowa  State  Univ.,  Ames.  Dept.  of  Aerospace  En- 
gineering; and  Brooks,  Borg  and  Skiles,  Des 
Moines,  Iowa. 

For  primary  bibliographic  entry  see  Field  7B. 
W77-065I4 


RUNOFF  POTENTIAL  OF         DES 

CATCHMENTS  IN  BIKANER  DISTRICT, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (In 
For  primary  bibliographic  entry  see  Field  4B. 
W77-06246 


INDIRECT    ESTIMATION    OF    HYDROLC 
PARAMETERS, 

Idrotecneco,    Rome   (Italy).    Data   and   Sys 

Analysis  Group. 

L.  Torelli,  and  P.  Tomasi. 

Journal   of   the    Hydraulics   Division,   Ame 

Society  of  Civil  Engineers,  Vol.  103,  No.  !• 

Proceedings   Paper   12746,   p    169-180,   Ftbu 

1977.  9  fig,  3  tab,  3  ref ,  2  append. 

Descriptors:  'Statistical  mo 

'Geomorphology,  'Simulation  anal 

'Hydrology,  'Time  series  analysis,  Ri 
Drainage  area,  Regression  analysis,  Synt 
hydrology,  Hydrologic  data,  Infiltration,  Foi, 
countries,  Foreign  research,  'Estimating. 
Identifiers:  'River  Po,  'Italy,  Statistical  t 
Covariance. 

For    generating     synthetic     multiple     series 
monthly  streamflows,  it  is  necessary  to  eva 
the  parameters  describing  their  probability  s 
ture.    The    statistical   hydrologic   parameter 
monthly  streamflow  series  were  correlated 
geomorphologic  characteristics  of  river  basir 
that  synthetic  multiple  series  could  be  general 
ungaged  sites.  The  study  was  based  on  the  ana 
of  river  data  for  the  Emilia-Romagna  regie 
Italy,  mostly  including  the  right  side  tributarii 
the  River  Po.  The  two  geomorphological  pan 
ters  used  in  correlations  were  the  drainage 
and  the  height  above  the  mean  sea  level.  Va 
tion  of  the  methodology  was  made  through  re 
struction  of  some  observed  historical  series 
multivariate  technique.  The   reconstruction 
made  by  using  both  the  parameter  values  obta 
from  the  geomorphological  information  and 
estimate  from  observed  data.  The  two  recons' 
tions  were  then  compared.  (Singh-ISWS) 
W77-06300 


PROPERTIES  OF  CHANNEL  WANDERING, 

V.  V.  Romashin. 

Soviet  Hydrology,  Selected  Papers,  No.  3,  p 
146,  1975.  3  fig,  2  tab,  2  ref.  Translated  from  T 
Gosudarstvennogo  Gidrologicheskogo  Insti 
No.  225,  p  5-15,  1975. 

Descriptors:  'Channel  morphology,  'Meanc 
'Alluvial  channels,  Rivers,  Sediments,  'Sedii 
transport,  Braiding,  Stream         era; 

Discharge(Water),  Streamflow,  Thalweg,  Foi 
research,  Channels,  Profiles,  Flood  plains,  M 
tains,  Erosion,  Sedimentation. 
Identifiers:  'Channel  wandering,  'USSR. 

The  characteristics  of  channel  wandering  di 
structural  sediment  transport  were  analyzed  I 
the  results  of  long-term  field  observations, 
river  reach  under  study  was  the  lowermost  4 
reach  of  one  of  the  mountain  rivers  of  the  B 
Sea  coast  of  the  Caucasus.  The  bottom  of  the  i 
valley  is  filled  everywhere  with  gravelly,  boul 
deposit,  with  two  distinct  morphological  elemc 
the  flood  channel  bare  of  vegetation  and  indivi 
forested  floodplain  areas.  Over  1/3  of  the  re 


flood  channel  does  not  come  into  contact  with 
original  banks;  over  1/2  of  the  reach,  the  chan- 
is  confined  on  one  side  in  plan;  and  over  1/6  of 
reach,  it  is  confined  on  both  sides.  Analysis  led 
lie  following  conclusions:  (1)  Basically,  chan- 
wandering  is  as  regular  as  other  types  of  the 
wel  process.  However,  its  patterns  can  be 
itified  in  nature  only  on  the  basis  of  systematic 
;rvations.  (2)  Under  the  conditions  studied, 
inel  wandering  is  the  result  of  the  dynamic  in- 
ction  (super-position)  of  channel  forms  be- 
ing to  various  structural  levels  of  sediment 
sport.  (3)  Wandering  takes  place  only  around 
ionless,  inherited  structural  formations  that 
rol  flow  at  a  given  discharge.  (4)  Wandering  is 
ic,  in  agreement  with  the  rhythmicity  of  struc- 
I  channel  formations,  and  the  flow  wanders 
of  phase  around  neighboring  motionless  for- 
ons.  (5)  Several  orders  of  channel  forms,  cor- 
onding  to  various  structural  levels  of  sediment 
sport,  coexist  in  the  relief  of  the  channel  zone. 
s-ISWS) 
-06305 


.TIVARIATE  EMPIRICAL  TEST  OF  THE 
POLD  AND  MILLER  STREAM  ORDER- 
IRAULIC  GEOMETRY  HYPOTHESIS, 

ina  Univ.,  Bloomington.  School  of  Public  and 

ronn.ental  Affairs. 

.  Miller,  and  L.  J.  Onesti. 

ogical  Society  of  America  Bulletin,  Vol.  88, 

I,  p  85-88,  January  1977.  1  fig,  3  tab,  17  ref. 

riptors:  "Hydraulics,  *Geomorphology, 
iconsin,  "Streams,  "Channel  morphology, 
lieDts(Streams),  Width,  Depth,  Velocity, 
jhness(Hydraulic),  Analysis, 
tifiers:  "Hydraulic  geometry,  "Stream  order, 
atonica  River(Wis),  Multivariate  analysis. 

relationship  between  stream  order  and 
aulic  geometry  was  tested,  using  multivariate 
iminant  analysis.  Data  on  the  hydraulic 
letry  variables  were  collected  for  103  streams 
rder  3  through  6  in  the  Pecatonica  River 
age  network  in  southwestern.  The  analysis 
led  in  the  article  indicated  that  the  relation- 
was  not  as  strong  as  suggested  by  Leopold 
ililler.  Channel  width,  depth,  and  gradient  ap- 
to  account  for  existing  strength,  whereas  vol- 
and  roughness  make  only  a  negligible  con- 
tion.  (Bhowmik-ISWS) 
06315 


MATING  RUNOFF  VOLUMES  AND 
3D  HYDROGRAPHS  IN  THE  COLORADO 
R  BASIN,  SOUTHERN  UTAH, 

)gical  Survey,  Salt  Lake  City,  Utah.  Water 

iirces  Div. 

rimary  bibliographic  entry  see  Field  4A 

06334 


*OSED  HYDROLOGIC  ANALYSES  OF 
AMFLOW  FOR  BRAZIL, 

•gical  Survey,  Reston,  Va.  Water  Resources 

Riggs. 

•file  report  74-328,  May  1974.  1 8  p,  5  ref. 

iptors:  "Water  resources,  "Streamflow, 
ign  projects,  "Project  planning,  "Evaluation, 
'logic  data,  Gaging  stations,  Flow  rates, 
characteristics,  Frequency  analysis,  Re- 
^analysis,  Methodology,  South  America, 
fiers:  "Brazil. 

nflow  records  are  evaluated  for  the  Rio  Jacui 
in  the  state  of  Rio  Grande  Sul,  Brazil,  in 
nee  to  data  reliability,  length  of  record,  and 
y  of  areal  coverage.  Availability  of  water  is  a 

in  the  development  of  a  country,  and  sur- 
'ater  is  of  especial  importance  in  Brazil.  This 

is  intended  as  a  reference  for  further  in- 
Jt>on  of  the  flow  characteristic  of  the  basin 
wde  (1)  information  for  utilization  of  stream- 


flow  and  (2)  information  to  improve  the  data  col- 
lection and  analytic  procedures.  In  addition  the 
evaluation  study  can  serve  as  a  pilot  for  other 
developing  river  basins  in  Brazil.  (Woodard- 
USGS) 
W77-06343 


FLOODS     OF     JANUARY     15-17,      1974,     IN 
NORTHWESTERN  MONTANA, 

Geological      Survey,      Helena,      Mont.      Water 

Resources  Div. 

M.  V.  Johnson,  and  R.  J.  Omang. 

Open-file  Report  74-38,  1974.  8  p,  3  fig,  1  tab,  1  ref. 

Descriptors:    "Floods,    "Flood    damage,    "Flood 
frequency,  "Flood  data,  "Montana,  Streamflow, 
Snowmelt,  Peak  discharge,  Flood  recurrence  in- 
terval, Hydrologic  data,  Maps,  Hydrographs. 
Identifiers:  Northwestern  Montana. 

Rain  and  snowmelt  caused  several  streams  in 
northwestern  Montana  to  flood  during  January  15- 
17,  1974.  The  flooding  was  caused  by  a  major  rain- 
storm that  extended  from  Montana  through  Idaho 
and  Washington.  The  most  damage  occurred  in  the 
Kootenai  River  drainage,  centering  around  the 
town  of  Libby.  Also  unusually  high  flows  occurred 
on  some  streams  in  the  Clark  Fork  basin. 
Throughout  the  area,  ice  jams  contributed  to  much 
of  the  overbank  flooding.  Both  the  towns  of  Troy 
and  Libby  were  partly  flooded,  but  damage  was 
greatest  in  and  near  Libby.  Flood  damage  was  esti- 
mated to  be  $4.9  million.  No  flood  fatalities  were 
listed.  Most  of  the  smaller  streams  equaled  or  ex- 
ceeded a  50-year  flood.  A  summary  of  flood  stages 
and  discharges  for  24  sites  in  the  Kootenai  River 
drainage  and  8  sites  in  the  Clark  Fork  drainage  is 
tabulated.  A  map  shows  the  extent  of  flooding  in 
the  Libby  area.  (Woodard-USGS) 
W77-06350 


EFFECTS  OF  STREAM  CHANNEL  IMPROVE- 
MENTS ON  DOWNSTREAM  FLOODS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  2  A 
W77-06397 


THE  INFLUENCE  OF  BOGS  ON  THE  DIS- 
TRIBUTION OF  STREAMFLOW  FROM  SMALL 
BOG-UPLAND  CATCHMENTS, 

Forest   Service   (USDA),   Grand   Rapids,   Minn. 
North  Central  Forest  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  4D 
W77-06440 


ROLE  OF  GROUND-WATER  IN  THE  FORMA- 
TION OF  THE  RUNOFF  AND  WATER  CHEMIS- 
TRY OF  RIVERS  IN  THE  LOWER  TUNGUSKA 
BASIN, 

For  primary  bibliographic  entry  see  Field  2F 
W77-06506 


MEANDER  SINUOSITY  AND  DHtECTION 
VARIANCE, 

Hull  Univ.  (England).  Dept.  of  Geography. 

R.  I.  Ferguson. 

Geological  Society  of  America  Bulletin,  Vol   88 

No.  2,  p  212-214,  February  1977.  3  fig,  1  tab,  7  ref. 

Descriptors:      "Meanders,      "Rivers,      "Curves, 
Hydraulics,  Foreign  countries,  Foreign  research, 
Equations,  Channels,  Channel  morphology,  Varia- 
bility. 
Identifiers:  "Sinuosity,  "Scotland,  "England. 

It  was  shown  that  the  variance  of  channel 
direction  along  36  meandering  rivers  was  closely, 
but  nonlinearly,  related  to  sinuosity.  Variances 
were  greater  than  for  sine-generated  curves  of  the 
same  sinuosity  but  were  well  predicted  by  assum- 
ing a  normal  direction  distribution.  It  was  postu- 
lated   that   this    relationship    may   be    useful   in 
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stochastic  meander  modeling  and  for  estimating 
paleochannel  sinuosity  from  fragmentary  meander 
traces.  (Bhowmik-ISWS) 
W77-06521 


STEPPED-BED      MORPHOLOGY      IN      ARID 
GRAVELLY  CHANNELS, 

Ben    Gurion    Univ.    of    the    Negev,    Beersheva 

(Israel).  Dept.  of  Geography. 

D.  Bowman. 

Geological  Society  of  America  Bulletin,  Vol.  88, 

No.  2,  p  291-298,  February  1977.  16  fig,  1  tab,  20 

ref. 

Descriptors:  "Geomorphology,  "Channels,  "Beds, 
"Braiding,  "Fluvial  sediments,  Gravels,  Boulders, 
Thalweg,  Roughness,  Channel  morphology. 
Identifiers:   "Pools,   "Riffles,   "Bars,   "Dead  Sea 
area,  Stepping,  Rapids. 

The  stepping  phenomena  in  the  channel  bed  for 
arid  gravelly  channels  were  investigated  and  re- 
ported. It  was  indicated  that  the  stepping 
phenomenon  observed  was  not  identical  to  the 
pools  and  riffles  in  stream  channel  beds.  Channel 
beds  in  the  Dead  Sea  area  demonstrated  that  the 
main  elements  in  a  stepped  bed  were  the  regular 
and  the  rapid  segments,  which  constituted  distinct 
populations.  The  bed  material  of  the  stepped  chan- 
nel was  heterogeneous  in  size,  but  significant 
uniformity  prevailed  within  the  segment  types. 
The  cyclic  spacing  of  the  segment  types  deviated 
clearly  from  that  of  pools  and  riffles  in  that  the 
cyclic  spacing  occurred  at  closer  intervals.  The 
coarser  the  sediment,  the  more  pronounced  was 
the  segmentation.  Stepping  might  have  produced 
variations  in  flow  velocities  from  subcritical  to  su- 
percritical. Megasteps  formed  in  the  canyons,  but 
they  were  not  cyclic.  Conditions  favoring  stepping 
indicated  a  coarse  fluviatile  environment. 
(Bhowmik-ISWS) 
W77-06522 


A        SAMPLE       COMPARISON       OF       THE 
GEOMORPHIC  CHARACTER  OF  TWO  RIVER 
BASINS   AS   RELATED   TO   SUSCEPTIBILITY 
TO  BRIDGE  FAILURE, 
F.  F.  M.  Chang. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-240  167, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Department  of  Transportation  Report  FHWA-RD- 
74-74,  October  1974.  40  p,  5  fig,  6  tab,  19  ref,  1  ap- 
pend.  DOT  4 1 -42-0 1 1 8 . 

Descriptors:  "Watersheds(Basins),  "Excessive 
precipitation,  "Bridge  failure,  "Gemorphology, 
Bridges,  Basins,  Channels,  Rivers,  Rainfall,  Ru- 
noff, Streams,  Streamflow,  Hurricanes,  Precipita- 
tion(Atmospheric),  Hypsometric  analysis,  Geolo- 
gy, Soils,  Floods,  Hydrology. 
Identifiers:  "Hurricane  Camille,  "Hurricane 
Agnes. 

From  the  well-known  hypothesis  that  it  is  ex- 
pected that  a  degree  of  geologically  based  similari- 
ty would  exist  on  the  surface  properties  of  those 
systems  showing  a  similarity  of  surface  geometry, 
it  is  reasonable  to  assume  that  drainage  basins  with 
the  same  degree  of  stability  (or  instability)  posses 
a  certain  similarity  in  geomorphology  and  channel 
networks,  and  vice  versa.  This  study  intended  to 
show,  in  part,  the  validity  of  this  assumption  for 
two  river  basins,  to  point  out  the  imporance  of  a 
geomorphic  investigation  of  the  basin  in  bridge, 
and  to  emphasize  the  need  for  preventive  main- 
tenance of  existing  bridges.  The  Tye  River  Basin 
was  selected  as  an  example  of  an  unstable  basin, 
and  the  North  Fork  Rivanna  River  Basin  was 
selected  as  a  stable  basin.  The  extremely  intensive 
rainfall  from  Hurricane  Camille  was  a  main  reason 
for  4  failures  out  of  7  bridges  in  the  Tye  River 
Basin;  however  the  unstable  character  of  the  basin 
itself  appeared  to  be  a  contribution  factor  in  these 
catastrophic  failures.  The  analysis  clearly  revealed 
the  unstable  character  of  the  Type  River  Basin  as 
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related  to  weter  and  sediment  discharges.  It  was 
shown  also  that  the  geomorphic  character  of  the 
North  Fork  Rivanna  Basin  is  distinguishably  dif- 
ferent from  that  of  the  Type  River  Basin.  (Sims- 
ISWS) 
W77 -06525 

2F.  Groundwater 


UTILIZING  A  DIGITAL  MODEL  TO  DETER- 
MINE THE  HYDRAULIC  PROPERTIES  OF  A 
LAYERED  AQUIFER, 

Geological  Survey,  Bay  Saint  Louis,  Miss. 
L.  F.  Land. 

Ground  Water,  Vol  15,  No  2,  p  153-159,  March- 
April  1977. 6  fig,  1  tab,  13  ref. 

Descriptors:  *Model  studies,  *Hydraulic  proper- 
ties, "Aquifer  systems,  Groundwater  movement, 
Hydraulic  conductivity,  Storage  coefficient, 
Transmissivity,  "Computer  models. 
Identifiers:  "Layered  aquifer  characteristics, 
Digital  models. 

The  hydraulic  characteristics  of  a  layered  ground- 
water system  are  determined  by  a  modified  digital 
model.  Its  use  provides  information  on  the  hydrau- 
lic conductivity  and  storage  coefficient  of  a 
stratum  and  on  the  transmissivity  and  storage 
coefficient  of  the  ground-water  system  as  a  whole. 
These  characteristics  are  determined  by  trial  and 
error  test  runs  until  the  calculated  drawdowns 
reasonably  match  drawdown  data  from  observa- 
tion wells  which  are  open  to  the  artesian  aquifer 
and  to  the  confining  beds  above  or  below.  An 
aquifer  test  of  a  layered  ground-water  system  in 
Palm  Beach  County,  Florida,  shows  that  the  trans- 
missivity of  the  ground-water  system  as  a  whole  is 
50  percent  higher  than  just  the  transmissivity  of 
the  major  water-bearing  zone  in  this  system. 
(Woodard-USGS) 
W77-06333 


WATER  RESOURCES  OF  THE  NORTH  COAST 
LIMESTONE  AREA,  PUERTO  RICO, 

Geological  Survey,  Fort  Buchanan,  Puerto  Rico. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-06335 


BRIEF  SUMMARY  OF  THE  HYDROGEOLOGY 
OF  BANGLADESH, 

Geological  Survey,  Reston,  Va. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-06342 


WATER  IN  A  LIMESTONE  TERRANE  IN  THE 
BOWLING  GREEN  AREA,  WARREN  COUNTY, 
KENTUCKY, 

Geological      Survey,      Louisville,      Ky.      Water 

Resources  Div. 

T.  W.  Lambert. 

Kentucky  Geological  Survey,  Lexington,  Series 

10,  Report  of  Investigations  17,  1976.  43  p,  20  fig,  4 

plates,  8  tab,  45  ref,  append. 

Descriptors:  "Karst  hydrology,  "Limestones, 
"Groundwater,  "Surface  waters,  "Water  quality, 
•Kentucky,  Sinks,  Reservoirs,  Regulated  flow, 
Streamflow,  Flood  frequency,  Land  development, 
Flood  control,  Water  analysis,  Chemical  analysis, 
Water  pollution  sources. 
Identifiers:  Warren  County(Ky),  Bowling  Green. 

The  Bowling  Green  area,  which  includes  about  170 
sq  mi,  illustrates  some  of  the  water  problems  in  a 
karst  plain.  The  karst  plain  is  fairly  flat  to  gently 
rolling,  contains  numerous  closed  depressions, 
and  is  underlain  by  a  thick  sequence  of  limestone. 
The  Dripping  Springs  escarpment  forms  the 
northern  boundary  and  generally  limits  the 
development  of  the  area  beyond.  Barren  River  and 
its  tributary,  Drakes  Creek,  drain  a  limestone  ter- 


rane  and  are  used  for  nearly  all  public  and  industri- 
al water  supplies  within  the  Barren  River  basin.  Of 
the  total  pumpage  of  8  million  gallons  per  day, 
nearly  6.5  million  gallons  are  pumped  from  Barren 
River.  The  use  of  ground  water  for  rural  domestic 
and  stock  purposes  is  decreasing  as  the  water  dis- 
tricts expand  into  rural  areas.  Since  the  completion 
of  Barren  River  Lake,  the  average  frequency  of 
overbank  flooding  of  Barren  River  has  been 
reduced  to  once  every  2  years.  A  low  flow  of  100 
cfs  is  maintained  on  Barren  River  at  Bowling 
Green  by  the  release  of  sufficient  water  from  the 
reservoir.  Overbank  flooding  of  Drakes  Creek 
remains  the  same,  occurring  on  the  average  of 
once  every  1.5  years.  Development  of  the  area 
south  of  Bowling  Green  may  increase  the  runoff 
and  cause  more  flooding.  Consideration  should  be 
given  to  development  of  the  higher  ground  north 
and  northwest  of  Bowling  Green  where  the 
likelihood  of  flooding  would  be  much  less. 
(Woodard-USGS) 
W77-06347 


HYDROLOGIC  RELATIONS  BETWEEN  LAKES 
AND  AQUIFERS  IN  A  RECHARGE  AREA  NEAR 
ORLANDO,  FLORIDA, 

Geological     Survey,     Tallahassee,     Fla.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77-06348 


WATER  IN  CARBONATE  ROCKS  OF  THE 
MADISON  GROUP  IN  SOUTHEASTERN  MON- 
TANA--A  PRELIMINARY  EVALUATION, 

Geological      Survey,      Billings,      Mont.      Water 
Resources  Div. 
W.  R.  Miller. 

Available  from  Supt.  of  Documents,  GPO, 
Washington,  D.C.  20402,  price  $2.90.  Water- 
Supply  Paper  2043,  1976.  51  p,  9  fig,  2  plates,  5  tab, 
129  ref. 

Descriptors:  "Groundwater  resources,  Carbonate 
rocks,  "Montana,  "Water  quality,  "Aquifer 
characteristics,  Hydrogeology,  Water  yield, 
Available  water,  Groundwater  movement, 
Groundwater  recharge,  Stratigraphy,  Test  wells, 
Chemical  analysis,  Data  collections,  Methodolo- 
gy- 
Identifiers:  "Madison  Group,  "Mississippian  Age, 
Fort  Union  Coal  region(Mont). 

Yields  from  wells  in  carbonate  rocks  of  the  Madis- 
on Group  in  southeastern  Montana,  range  from 
about  50  gpm  (gallons  per  minute)  at  several  places 
to  1 ,400  gpm  from  a  flowing  well  on  the  north  side 
of  the  Porcupine  dome.  Yields  estimated  or  re- 
ported from  drill-stem  tests  range  from  about  1  to 
157  gpm.  Dissolved  solids  in  water  from  the  study 
area  range  from  less  than  3,000  mg/liter  to  more 
than  100,000  mg/liter.  In  the  southeastern  and 
southwestern  parts  of  the  area,  calcium,  magnesi- 
um, and  sulfate  ions  constitute  more  than  75  per- 
cent of  the  dissolved  constituents,  in  mil- 
liequivalents  per  liter  in  the  north,  sodium,  potas- 
sium, and  chloride  ions  constitute  more  than  50 
percent  of  the  dissolved  constituents;  in  the  Wil- 
liston  basin,  sodium,  potassium,  and  chloride  ions 
constitute  more  than  75  percent  of  the  total. 
(Woodard-USGS) 
W77-06349 


CHEMICAL  DYNAMICS  OF  A  CONFINED 
LIMESTONE  AQUD7ER, 

New   Mexico   Inst,   of  Mining  and  Technology, 
Socorro.  Dept.  of  Physics. 
V.  LeFebre. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-265  666, 
Price  codes:  A12  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  WRRI  Report  No.  084,  March  1977, 
253  p,  16  fig,  4  tab,  6  ref,  3  append.  OWRT  B-048- 
NMEX(l),  14-31-0001-5093. 


Descriptors:  "Aquifer  characterit 

"Groundwater,  "Groundwater  movent':' 
water  intrusion,  Physicochemical  properties,  I 
characteristics,      Time,      Velocity,      l.imest 
Recharge,  Dissolved  oxygen,  "New  Mt/ 
Artesian  aquifers. 

Identifiers:  "Roswell,  Limestone  AquiferfNM 
Artesia,  Residence  time,  Ionic  concentrati 
Chemical  saturation(Water). 

The  evolution  of  groundwater  in  the  Roj 
Limestone  Aquifer  is  measured  using  some  < 
nary  and  easily  determined  characteristics  ol 
water.  Randomness  caused  by  analytical  error 
matrix  inhomogeneity  is  suppressed  by  divi 
the  study  area  into  subsections  on  the  basi 
hydrologic  function  and  by  using  averaged  va 
of  the  measured  characteristics  to  describe  { 
subdivision.  Temperature,  ionic  solute  concei 
tions,  calcite  saturation,  and  dissolved  ox; 
content  change  in  a  reasonably  steady 
monotonic  manner  as  the  water  flows  from 
recharge  to  the  discharge  region.  Simple  mc 
are  developed  to  quantify  the  oxygen  and  temr. 
ture  measurements.  On  the  basis  of  these  mc 
the  groundwater  flow  is  found  to  be  a  factor 
faster  in  the  northern  part  of  the  Ros 
Limestone  Aquifer  and  the  residence  time  is  a 
tor  of  3  longer  in  the  southern  part.  Solute  con 
trations  indicate  intrusion  into  the  north 
corner  of  the  Limestone  Aquifer  from  an  u; 
Alluvium  Aquifer.  This  study  demonstrates 
groundwater  evolves  in  a  measurable  manner 
flows  through  an  aquifer.  Both  phy 
(temperature)  and  chemical  (oxygen  content 
calcite  saturation)  parameters  change  in  a 
dictable  fashion.  (Stockton-N  Mex  State) 
W77-06399 


ROLE  OF  GROUND-WATER  IN  THE  FORI 
TION  OF  THE  RUNOFF  AND  WATER  CHEJ 
TRY  OF  RIVERS  IN  THE  LOWER  TUNGU! 
BASIN, 

I.  N.  Uglanov. 

Soviet  Hydrology,  Selected  Papers,  No.  3,  p 

119,   1975.  3  fig,  3  tab,   1   ref.  Translated  f 

Gidrokhimicheskiye  materialy,  No.  61,  p  3i 

1974. 

Descriptors:  "Groundwater,  "Rivers,  "Base  fl 
Water  chemistry,  Chemical  proper 
Discharge( Water) ,  Groundwater  movement,  i 
surface  waters,  Surface  waters,  Streamfl 
Foreign  countries,  Permafrost,  Foreign  resea 
Cold  regions,  Hydrogeology. 
Identifiers:  "Lower  Tunguska  Basin(US! 
"USSR. 

The  Lower  Tunguska  River  is  one  of  the  lar 
tributaries  of  the  Yenisey  River.  Investigat 
were  performed  in  the  upper  half  of  its  basin  in 
central  part  of  the  Central  Siberian  Plateau  and 
following  conditions  were  found  to  e: 
Hydrogeologically,  this  region  is  part  of  the  1 
guska  and  Angara-Lena  artesian  basins.  Un< 
fined  and  confined  interstratal  waters  predomi 
here  in  beds  of  different  ages  of  the  sedimen 
mantle  of  the  Siberian  platform.  These  depc 
are  frozen  to  a  depth  of  100  m  or  more  overm 
of  the  area.  The  sub-  and  supra-permafrost  wa 
are  connected  only  along  fissured  rocks  wl 
taliks  occur.  In  the  upper  part  of  the  basin,  wl 
permafrost  is  discontinuous,  the  role  of  groi 
waters,  mainly  fresh  unconfined  interstr 
waters,  increases.  Groundwaters  account 
about  1/4  of  the  annual  runoff  volume  in  the  u[ 
course  of  the  Lower  Tunguska  River,  and  t 
proportion  decreases  downstream.  They  are  n 
important  in  runoff  formation  during  the  wii 
and  summer  low-flow  periods.  The  groundwa 
draining  the  valleys  of  the  Lower  Tunguska  Ri 
and  of  its  tributaries  differ  in  chemical  comp 
tion.  They  have  a  decisive  effect  on  the  comp 
tion  of  the  river  waters,  which  varies  along 
river  with  the  change  in  the  hydrogeological  coi 
tions  of  individual  parts  of  the  basin.  (Sims-ISW 
W77-06506 
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Water  In  Soils 


ECTS  OF  MUNICIPAL  COMPOST  AND 
10GEN  FERTILIZER  ON  SELECTED 
JS  AND  PLANTS, 

lessee  Valley  Authority,  Knoxville. 
)rimary  bibliographic  entry  see  Field  5C. 
•06146 


5CTS  OF  SEWAGE  SLUDGE  AND  SLUDGE 
[POST  APPLD2D  TO  SOIL  ON  SOME  SOIL 
SICAL  AND  CHEMICAL  PROPERTIES, 

:ultural   Research    Service,    Beltsville,    Md. 
cultural  Environmental  Quality  Inst. 
irimarv  bibliographic  entry  see  Field  5C. 
06164 


fCTS  OF  TRACE  ELEMENTS  ON  UREASE 
[VITY  IN  SOILS, 

State  Univ.,  Ames,  Dept.  of  Agronomy, 
irimary  bibliographic  entry  see  Field  5C. 
06165 


!CT  OF  A  SECONDARY  TREATED  EF- 
JNT  ON  THE  MOVEMENT  OF  VIRUSES 
OUGH  A  CYPRESS  DOME  SOIL, 

la  Univ.,  Gainesville.  Dept.  of  Environmen- 

lgineenng. 

rimary  bibliographic  entry  see  Field  5B 

06173 


:CTS  OF  SEWAGE  SLUDGE  COMPOSI- 
I  APPLICATION  RATE,  AND  LIME 
[ME  ON  PLANT  AVAILABILITY  OF 
VY  METALS, 

rtment      of      the      Environment,      Ottawa 
rio).  Office  of  the  Science  Advisor, 
rimary  bibliographic  entry  see  Field  5C. 
06175 


SIIUM  DISTRIBUTION  IN  FOREST 
SYSTEMS  IRRIGATED  WITH  TREATED 
ICIPAL  WASTE  WATER  AND  SLUDGE, 

iylvania  State  Univ.,  University  Park.  Dept. 

restry. 

rimary  bibliographic  entry  see  Field  5B. 

36178 


VBDENUM  HAZARD  IN  LAND  DISPOSAL 
JWAGE  SLUDGE, 

Univ.  of  New  York  at  Binghamton.  Dept.  of 

igical  Sciences. 

rimary  bibliographic  entry  see  Field  5C. 

16180 


CTS  OF  ANNUAL  AND  ACCUMULATIVE 

ICATIONS  OF  SEWAGE  SLUDGE  ON  AS- 

-ATION   OF   ZINC    AND   CADMIUM   BY 

i  (ZEA  MAYS  L.), 

s  Univ.   at   Urbana-Champaign.   Dept.   of 

iomy. 

imary  bibliographic  entry  see  Field  5C. 

16181 


I  MEASURES  OF  REDUCING  LEACHING 
OF  NITRATES  BEYOND  POTENTIAL 
TNG  ZONE  I.  PROPER  COORDINATION 
UTROGEN  SPLITTING  WITH  WATER 
IGEMENT, 

3  Agricultural  Univ.,  Ludhiana  (India).  Dept. 
Is. 

imary  bibliographic  entry  see  Field  3C. 
6232 


'OF      WATER      IN      UNSATURATED 
)RM  AND  LAYERED  POROUS  MATERI- 

idria  Univ.  (Egypt).  Dept.  of  Soil  and  Water 
e. 


Y.  Z.  El-Shafei,  and  M.  I.  Fahmy. 

Alexandria  Journal  of  Agricultural  Research,  Vol 

23,  Vol.  1,  p  173-184,  April,  1975,  7  fig,  17  ref. 

Descriptors:  "Capillary  conductivity,  *Porosity, 
*Porous  media,  *  Infiltration,  'Capillary  water, 
Conductivity,  Hydrology,  Physical  properties, 
Groundwater  movement,  Permeability,  Evapora- 
tion, Soil  types.  Sands,  Water  table,  Moisture,  In- 
filtration rates. 

Knowledge  of  the  physical  characteristics  of  soil 
such  as  water  retention,  capillary  conductivity, 
and  moisture  profile  under  infiltration  is  needed  to 
understand  water  flow  in  unsaturated  soil.  Know- 
ing the  water  retention  properties  of  the  soil  ena- 
bles estimates  of  the  need  for  and  frequency  of  ir- 
rigation. A  study  was  conducted  with  the  following 
objectives:  (1)  to  describe  methods  used  for  deter- 
mining capillary  conductivity  as  a  function  of  ten- 
sion, (2)  to  obtain  research  data  on  the  capillary 
conductivity  pressure  head  function  and  the  water 
retention  relationship  for  sandy  soils,  (3)  to 
describe  water  infiltration  into  homogeneous  sand 
as  related  to  particle  size  and  the  characteristics  of 
moisture  profile,  and  (4)  to  study  the  effect  of 
coarse  layers  on  water  infiltration  and  moisture 
profile  in  layered  soils.  Mathematical  models  are 
employed  to  determine  these  relationships.  Ex- 
periments were  conducted  concerning  water  infil- 
tration on  homogeous  and  layered  soil  columns. 
The  results  are  presented.  The  average  infiltration 
of  sandy  clay  loam  soil  increased  when  it  was  un- 
derlying fine  sand.  (Jamail-Arizona) 
W77-06235 


SCHEDULING     IRRIGATION     FOR     WHEAT 
CROP  IN  LIGHT  SOILS  OF  RAJASTHAN, 

Udaipur  Univ.  (India). 

For  primary  bibliographic  entry  see  Field  3F. 

W77 -06243 


METAL  CONTENT  OF  DENDROBAENA  RU- 
BIDA  (OLIGOCHAETA)  IN  A  BASE  METAL 
MINING  AREA, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-06272 


NITRATE  AND  CHLORIDE  IN  GROUND 
WATER  UNDER  IRRIGATED  AGRICULTURE 
IN  CENTRAL  WISCONSIN, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-06313 


FIELD  WATER  BALANCE  AND  SIMULATED 
WATER  RELATIONS  OF  PRAHUE  AND  OAK- 
HICKORY  VEGETATION  ON  DECIDUOUS 
FOREST  SOILS, 

Oak  Ridge  National  Lab.,  Tenn. 

R.  J.  Luxmoore,  D.  J.  Van  Rooyen,  F.  D.  Hole,  J. 

B.  Mankin,  and  R.  A.  Goldstein. 

Soil  Science,  Vol  123,  No  2,  p  77-84,  February 

1977.  6  fig,  3  tab,  12  ref.  NSF  AG-199,  BMS69-011 

47  A09,  NSF/RANN  AG-389. 

Descriptors:  *Forest  soils,  *Model  studies, 
*Water  balance,  'Wisconsin,  *Soil  water  move- 
ment, Evapo transpiration,  On-site  laboratories, 
On-site  tests,  Soil  science,  Soil  water,  Land 
management,  Mulching,  Vegetation  effects, 
Forests,  Trees,  *Oak  trees,  Hickory  trees, 
Grasses,  Rainfall,  Unsaturated  flow,  Evaluation, 
*Soil-water-plant  relationships. 

A  steady-state  model  of  atmosphere-soil-plant 
water  relations,  implementing  the  combined  ener- 
gy balance,  aerodynamic  calculation  of 
evapotranspiration,  and  a  five-layer  Darcy  soil 
water  flow  system,  was  used  to  simulate  on  a  daily 
basis  the  water  status  and  budget  of  experimental 
plots  with  either  prairie  grass  or  oak  forest  vegeta- 


tion. A  field  water  balance  study  provided  inde- 
pendent estimates  of  evapotranspiration  and 
drainage,  based  on  measurements  of  soil  water  at 
several  depths  during  the  growing  season.  Oak 
forest  and  prairie  grass  vegetation  in  southern 
Wisconsin  showed  an  average  evapotranspiration 
rate  of  2.0  cu  cm/sq  cm/week  from  mid-June  to 
early  October  based  on  a  water  balance  of  the  top 
180  cm  of  soil.  Simulation  results  were  in  close 
agreement  with  the  field  estimates,  although  dif- 
ferences in  time  distribution  were  shown,  particu- 
larly for  the  prairie  grass  plots.  Actual  evapotrans- 
piration would  be  greater  than  these  results  show 
due  to  soil  water  uptake  at  depths  below  180  cm. 
Soil  water  drainage  was  negligible  during  most  of 
the  growing  season  for  vegetated  plots,  whereas 
drainage  from  treatments  without  vegetation  was 
slightly  less  than  the  precipitation  received.  Soil 
water  content  was  generally  lower  on  vegetated 
plots  than  on  nonvegetated  plots  during  the  grow- 
ing season.  The  model  provided  a  means  of 
evaluating  some  phenomena  not  measured  in  the 
field  experiments.  Simulations  suggested  that  the 
oak  vegetation  was  under  water  stress  on  more 
days  during  the  growing  season  than  the  prairie 
grass.  (Humphreys-ISWS) 
W77-06325 


EVALUATION  OF  ARSENIC  CONCENTRA- 
TIONS IN  THE  TULPEHOCKEN  CREEK 
BASIN, 

Geological      Survey,      Harrisburg,      Pa.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-06330 


GENERALIZED  DEPENDENCE  OF  MOISTURE 
PRESSURE  AND  CONDUCTIVITY  ON 
MOISTURE  CONTENT  IN  UNIFORM 
MECHANICAL  SOIL  FRACTIONS,  (IN  RUS- 
SIAN), 

Agrofizicheskii  Nauchno-Issledovatelskii  Institut, 
Leningrad  (USSR). 

V.  G.  Onishchenko,  and  B.  N.  Michurin. 
Pochvovedenie  4,  p  82-87,  1976. 

Descriptors:  'Moisture  content,  *Pore  pressure, 
'Conductivity,  'Soil  moisture,  'Chernozems,  Soil 
pressure,  Soil  physical  properties. 

The  retention  and  migration  of  moisture  in 
mechanical  factions  isolated  from  a  chernozemic 
soil  are  considered.  Based  on  reduced  moisture 
pressure  and  reduced  moisture  conductivity  con- 
cepts, the  relationship  of  pressure  to  moisture  and 
moisture  conductivity  coefficients  to  the  moisture 
content  in  mechanical  fractions  with  different 
specific  surface  were  summarized. -Copyright 
1976,  Biological  Abstracts,  Inc. 
W77-06369 


METHODS  FOR         ANALYZING         THE 

HYDROLOGICAL  CHARACTERISTICS  OF  OR- 
GANIC SOILS  IN  MARSH-RTODEN  AREAS, 

Forest   Service   (USDA),   Grand   Rapids,   Minn. 
North  Central  Forest  Experiment  Station. 
D.  H.  Boelter. 

In:  Hydrology  of  Marsh-Ridden  Areas. 
Proceedings  of  UNESCO  Symposium,  Minsk, 
Belorussian  SSR,  June  1972.  Studies  and  Records 
in  Hydrology  19,  p  161-169.  The  Unesco  Press, 
Paris,  1975.  2  fig,  1  tab,  13  ref. 

Descriptors:  'Organic  soils,  Hydrologic  proper- 
ties, 'Peat  physical  properties,  Bulk  density,  Soil 
water,  Water  storage,  Hydrology,  'Soil  analysis, 
Degradation(Decomposition). 
Identifiers:  'Fiber  content,  'Degree  of  decom- 
position, Histosols,  Peatland. 

Organic  soils,  prevalent  to  marsh-ridden  areas, 
have  unique  properties  requiring  special  precau- 
tions when  hydrological  characteristics  are  mea- 
sured. The  high  water  content  and  low  suctions 
make  field  sampling  difficult.  Laboratory  analysis 


Field  2-WATER  CYCLE 
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of  water  storage  characteristic*  must  be  carried 
out  with  undisturbed  and  undried  samples  because 
changes  in  structure  or  bulk  density  and  irreversi- 
ble drying  will  alter  these  properties.  The 
hydrological  characteristics  of  peat  materials  in 
northern  USA  were  found  to  be  closely  related  to 
the  degree  of  decomposition  of  the  plant  residues 
as  measured  by  either  bulk  density  or  fibre  con- 
tent. Thus,  the  identification  or  classification  of 
organic  soils  on  the  basis  of  the  degree  of  decom- 
position of  the  peat  material  provide  significant  in- 
formation about  their  hydrological  characteristics 
and  their  role  in  the  hydrology  of  marsh-ridden 
areas.  (Forest  Service) 
W77-06439 


SOIL  WATER  AND  AIR  REGIME  UNDER 
FOREST  AND  AGRICULTURE  IN  LOESS 
SOILS  IN  SOUTHWEST  GERMANY,  (IN  GER- 
MAN), 

Technische  Universitaet,  Berlin  (West  Germany). 
Institut  fuer  Bodenkunde. 
H.  P.  Blume,  and  U.  Zimmermann. 
Z  Plfanzenernaehr  Bodenkd  6,  p  541-550.  1975. 

Descriptors:      *Soil      water,      *Soil      moisture, 
•Moisture  content,   *Forest  soils,   'Agriculture, 
•Loess,    Forests,   Cultivation,    Grasslands,    Soil 
density,  Transpiration. 
Identifiers:  Air  content,  *West  Germany. 

Investigations  on  loess  soils  of  SW  Germany 
showed  distinct  differences  in  the  water  and  air 
regimes  under  forest  and  agriculture.  The  water 
content  was  higher  and  the  air  content  lower  under 
cultivation  and  grassland  as  compared  to  forest. 
These  results  are  caused  by  the  lower  transpiration 
from  agriculture  crops  or  cultivated  plots  and  by 
higher  bulk  density  of  this  soil  due  to  tillage. - 
Copyright  1976,  Biological  Abstracts,  Inc. 
W77-06458 


INFILTRATION        OF        TRITIUM-LABELED 

WATER      IN      TWO      SUBSOIL      LOOSENED 

GREYLOAM-PSEUDOCLEYS,  (IN  GERMAN), 

Bonn     Univ.     (West    Germany).     Institut     fuer 

Bodenkunde. 

D.  Schroeder,  and  H.  W.  Scharpenseel. 

Z  Pflanzenernaehr  Bod  4/5,  p  483-488,  1975. 

Descriptors:     'Infiltration,    'Loam,    Soil    tests, 
'Tritium,  Permeability,  Percolation,  Soil  water. 
Identifiers:  'Pseudogleys,  Greyloam. 

On  2  greyloam  pseudogley-soils,  subsoil  loosened 
in  1961  in  tests  based  on  the  use  of  truncated  cylin- 
ders, did  not  show  an  amelioration  of  water  per- 
meation. Recently  conducted  investigations,  using 
tritium  labeled  water  demonstrated  that  water  is 
percolating  through  the  loosened  parts  faster  and 
in  larger  quantities  than  through  the  unloosened 
more  compacted  soil. 
W77-06462 


MOISTURE  AND  TEMPERATURE  OF  SOIL  IN 

DIFFERENT    SITES    OF    A    FIR    STAND,    (IN 

ITALIAN), 

G.  Sanesi.andM.SuUi. 

AnnIstSperSelivc4,p  167-179,  1973. 

Descriptors:  'Soil  moisture,  'Fir  trees,  'Soil  tem- 
perature, 'Vegetation  regrowth,  'Reforestation. 
Identifiers:  Fir  stands. 

Data  were  recorded  for  3  yr  in  various  sites  of  a 
typical  regenerating  fir  stand  (i.e.,  a  clearing  in- 
vaded by  bramble,  an  edge,  and  a  dense  stand). 
Soil  moisture  is  consistently  high  in  the  clearing. 
The  data  are  not  sufficient  to  verify  a  correlation 
between  natural  regeneration  and  soil  moisture 
under  the  conditions  investigated.  No  difference 
appears  in  the  soil  temperature  data  in  the  various 
sites  in  the  fir  stand. -Copyright  1976,  Biological 
Abstracts,  Inc. 
W77-06466 


CHARACTERISTICS  OF  THE  BEHAVIOR  OF 
MOISTURE  IN  SANDY  LOAMS  AND  CLAY 
LOAMS  OF  AUTOMORPHIC  SOILS  IN  CON- 
NECTION WITH  THEIR  POROSITY,  (IN  RUS- 
SIAN), 

Akademiya  Nauk  SSSr,  Novosibirsk.  Inst,  of  Soil 
Sciences  and  Agrochemistry. 
V.  P.  Panfilov,  and  N.  I.  Chashchina. 
Izv  Sib  Otd  Akad  Nauk  Sssr  Ser  Biol  Nauk  1 ,  p  3- 
7,  1975. 

Descriptors:     'Loam,     'Sands,     'Clays,     'Soil 
moisture,  'Porosity,  Capillary  action,  Pores. 
Identifiers:  Automorphic  soils,  'Pore  space(Soils). 

The  type  of  pore  space  influences  the  behavior  of 
water  in  soils.  It  causes  low  water  supply  at  field 
capacity  in  sandy  loams  (only  42%  of  the  total  pore 
space  is  filled  with  water).  The  type  of  pore  space 
causes  the  separate  state  of  water  and  limits  the 
movement  of  capillary  moisture  to  the  surface  soil. 
The  type  of  pore  space  also  makes  for  abundant 
water  supply  and  high  mobility  of  water  under 
natural  conditions  in  clay  loams. 
WT7-06483 


REMOTE  SENSING  OF  SOIL  MOISTURE  WITH 
MICROWAVE  RADIOMETERS-II, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W77-06530 


INVESTIGATIONS  ON  THE  HUMIDITY  AND 
INFILTRATION  RELATIONS  IN  SOILS  WITH 
DIFFERENT  SUBSOIL  WATER  CONDITIONS 
WITH  AND  WITHOUT  CROPS,  (IN  GERMAN), 

Technische    Universitaet,    Hanover   (West   Ger- 
many).    Institut     fuer     Meteorologie     und     Kli- 
matologie. 
R.  K avian l. 
Z  Acker  Pflanzenbau  140(3),  p  175-183,  1974. 

Descriptors:  Evaporation,  'Infiltration,  'Soil 
water,  Lysimeters,  Soil  moisture,  Moisture  con- 
tent, 'Humidity,  Crops,  Rainfall,  Seasonal, 
Evapotranspiration. 

Bare  soils,  in  contrast  to  those  with  crops,  use  up 
the  least  amount  of  water  for  evporation.  This  is 
reflected  in  a  positive  water  balance  in  the  soil 
without  a  crop.  The  annual  amount  of  infiltration 
was  also  considerably  greater  in  soil  without  than 
with  a  crop.  This  was  particularly  marked  in  the 
summer  months,  whereas  in  the  winter  months  the 
situation  was  more  or  less  balanced  or  even 
reversed.  With  increasing  depth  of  the  sub-soil 
water,  the  amount  of  infiltration  diminished,  the 
reduction  being  more  pronounced  in  the  summer 
than  the  winter  months  since  the  amount  of  water 
required  for  evaporation  or  evapotranspiration  is 
primarily  supplied  by  capillary  water  from  the  sub- 
soil water  when  the  level  of  the  sub-soil  water  is 
high  and  water  infiltrated  through  the  soil  columns 
is  called  upon  to  a  lesser  degree.  The  influence  of 
rainfall  on  the  infiltration  diminishes  with  the 
distance  of  the  sub-soil  water  from  the  soil  sur- 
face. The  interrelationships  between  rainfall  and 
the  amount  of  flow  through  the  soil  was  studied 
with  all  lysimeters  by  means  of  correlation  analy- 
sis. This  relationship  is  significant  in  the  summer 
months  only  for  soil  without  a  crop,  when  the  sub- 
soil water  level  is  high,  i.e.,  down  to  a  depth  of  1 
m. 
W77-06541 


2H.  Lakes 


POLLUTANT-ASSOCIATED  EMBRYONIC 

MORTALITY    OF   GREAT    LAKES    HERRING 
GULLS, 

Canadian    Wildlife    Service,    Ottawa    (Ontario). 

Toxic  Chemicals  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06286 


THE  IDENTIFICATION  OF   PHOSPHO* 

A  GROWTH  LIMITING  NLTKJEVI   IN  i 

NEAGH  USING  KIOASSAYS, 

Ministry  of  Agriculture,   Antrim  (Northern  i 

land;  Freshwater  Biological  Investigation  Uni 

For  primary  bibliographic  entry  see  Field  5 A. 

W77-06289 


FEEDING  MODES  AND  PkEY  SIZE  SEI 
TION  IN  THE  ALE  WIFE  (ALOSA  P«. 
DOHARENGUS), 

Wisconsin    Univ. -Milwaukee.    Center   lor   (  i 

Lakes  Studies;  and  Wisconsin  Univ.-Milwan 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06293 


DISTRIBUTION  OF  WIND-DRIVEN  CXRRF. 
IN  BODIES  OF  WATER  AND  ESTIMATION 
THE  TRANSPORT  OF  WATER  BY  THEM, 

A.  S.  Sudor skiy. 

Soviet  Hydrology,  Selected  Papers,  No.  3,  p 
154,   1975.  4  fig,  2  tab,   13  ref.  Translated 
Trudy  Gosudarstvennogo  Gidrologicheskogc  i 
stituta.  No.  225,  p  49-68, 1975. 

Descriptors:  'Currents(Water),  'Winds,  'M 
studies,  Hydraulic  models,  Flumes,  Lakes, 
site  investigations,  Circulation,  Water  circula 
Waves(Water),  Sediments,  Foreign  research,  i 
lutants,  Wind  velocity,  Wind  tides,  Water  tran 
Identifiers:  'Wind-driven  currents,  'USSR. 

The  action  of  the  wind  on  the  surface  of  bodic 
water  produced  such  phenomena  as  wind  wi 
wind-driven  and  wave  currents,  seiches,  <| 
tides,  etc.  These  phenomena  have  a  considen 
effect  on  the  dilution  and  transport  of  pollute 
the  roiling  up  and  transport  of  sediments,  the 
and  biological  processes,  etc.  Very  little  is  kn 
of  currents  forming  under  some  specific  wind 
ditions,  and  what  is  known  is  based  mainly 
laboratory  investigations.  The  reason  is  the  ur 
mountable  difficulties  involved  in  synchroi 
current  measurements  over  large  bodies  of  » 
during  steady  winds.  The  development  of  w 
driven  currents  and  the  processes  of  formatic 
their  inherent  water  transport  systems  are  I 
known.  An  attempt  was  made  here  to  eluc 
some  of  the  above  listed  problems  from  an  ar 
sis  of  the  results  of  field  and  laboratory  inves 
tions.  To  determine  and  systematize  the  disti 
tion  of  wind-driven  currents  in  bodies  of  v. 
under  characteristic  wind  conditions,  the  fol 
ing  factors  were  used:  a  pattern  of  currents 
tained  from  surveys  in  Lake  Bol'shoye  Sim; 
skoye,  the  results  of  laboratory  investigatior 
aerohydraulic  flumes  and  on  models  of  bodie 
water,  the  results  of  investigations  of  wind-dr 
currents  on  the  model  of  the  southern  part  of  I 
Baykal,  and  published  data.  (Sims-ISWS) 
W77-06306 


ENERGY  RELATIONS  OF  DENSITY-CURR1 
FLOWS:  AN  EXPERIMENTAL  INVESTI 
TION, 

Eidgenoessische  Technische  Hochschule,  Zu 

(Switzerland).  Geologisches  Institut. 

For  primary  bibliographic  entry  see  Field  2J. 

W77-06317 


THE  EFFECT  OF  HYDROTECHNICAL  Ci 
STRUCTION  ON  THE  PARASITES  OF  11 
DENTPER  RIVER,  (TN  RUSSIAN), 

Akademiya  Nauk  URSR,  Kiev.  Instytut  Zooloi 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06323 


PRIMARY  PRODUCTION  OF         "H 

PHYTOPLANKTON    OF    THE    UCHINSKt  I 

RESERVOUt,  (IN  RUSSIAN), 

Moscow  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06332 


TORY  OF  DREDGING  AND  FILLING  OF 
iOONS  IN  THE  SAN  JUAN  AREA,  PUERTO 
0, 

(logical  Survey,  Fort  Buchanan,  Puerto  Rico. 

ler  Resources  Div. 

primary  bibliographic  entry  see  Field  5B. 

'■06346 


rRIENT  BUDGETS  FOR  LAKE  ERIE,  1970, 

ada  Centre    for   Inland    Waters,   Burlington 

lario). 

primary  bibliographic  entry  see  Field  5C. 

-06351 


AND  LAKE  WATERSHED  ANALYSIS, 

ugan  Univ.,  Flint.  Dept.  of  Physical  Geog- 

y- 

primary  bibliographic  entry  see  Field  5G 
-06356 


NE  LAKE  WATER  QUALITY  STRATEGY. 

le  Dept.  of  Environmental  Protection,   Au- 

i. 

jrimary  bibliographic  entry  see  Field  5C. 

-06357 


IOSPHORUS  BUDGET  FOR  LAKE  ERIE, 

ida   Centre    for   Inland    Waters,    Burlington 

irio). 

irimary  bibliographic  entry  see  Field  5C 

06365 


LIMINARY  REPORT  ON  THE 

IfCHLORINATED     BIPHENYLS     IN     THE 
IISSIPPI  RIVER  AND  LAKE  PEPIN. 

esota     Pollution     Control     Agency,     Min- 

Dlis.  Water  Quality  Div. 

rimary  bibliographic  entry  see  Field  5A 

06370 


POSED   TROPHIC    CLASSIFICATION   OF 
GREAT  PONDS  OF  MAINE, 

e  Dept.  of  Environmental  Protection,  Au- 
.  Div.  of  Lakes  and  Biological  Studies, 
rimary  bibliographic  entry  see  Field  5C 
06372 


UMENTATION  OF  SELECTED  CON- 
ICTS  AND  PARAMETER  VALUES  IN  THE 
ITIC  MODEL  CLEANER, 

*laer  Polytechnic  Inst.,  Troy,  N.  Y. 
rimary  bibliographic  entry  see  Field  5C 
)6381 


PARISON  OF  BENTHIC  DIATOM  COM- 
jTIES  IN  LAKE  MICHIGAN  AND  LAKE 

■unary  bibliographic  entry  see  Field  5C 
16384 


ILIMINARY  ACCOUNT  OF  SOME  LAKES 
[FFERENT  ALTITUDES  IN  SOUTHWEST 
ZEALAND, 

imary  bibliographic  entry  see  Field  5C 
6385 


IATING  DAILY  RATES  OF  EXTRACEL- 
R  DISSOLVED  ORGANIC  CARBON 
*SE    BY    PHYTOPLANKTON    POPULA- 

Jnary  bibliographic  entry  see  Field  5C. 
5386 


TRUMMEN  RESTORATION  PROJECT. 
rER  AND  SEDIMENT  CHEMISTRY, 

!?aiy  bibliographic  entry  see  Field  5G. 


LAKE  TRUMMEN  RESTORATION  PROJECT 
IL„-^ACTERIA'  PHYTOPLANKTON  AND 
PHYTOPLANKTON  PRODUCTIVITY, 

For  primary  bibliographic  entry  see  Field  5G 
W77-06388 


LAKE  TRUMMEN  RESTORATION  PROJECT 
III.  ZOOPLANKTON,  MACROBENTHOS  AND 
FISH, 

For  primary  bibliographic  entry  see  Field  5G 
W77-06389 


PRIMARY  PRODUCTIVITY,  PHYTOPLANK- 
TON POPULATIONS  AND  NUTRIENT  BIOAS- 
SAYS  IN  CHINA  LAKE,  MAINE,  U.S.A., 

For  primary  bibliographic  entry  see  Field  5C 
W77-06390 


NON-BIOLOGICAL  FACTORS  AFFECTING 
PHOSPHATE  RECYCLING  IN  THE  WATER  OF 
A  TROPICAL  EUTROPHIC  LAKE, 

For  primary  bibliographic  entry  see  Field  5C 
W77-06391 


THE  EFFICIENCY  OF  PHOTOSYNTHETIC 
LIGHT  ENERGY  UTILIZATION  BY  LAKE 
PHYTOPLANKTON, 

For  primary  bibliographic  entry  see  Field  5C 
W77-06393 


DISTINCTIONS  IN  ALGAL  ECOLOGY  AND 
PRODUCTION  IN  TWO  LINKED  UPLAND 
LAKES,  GWYNEDD,  N.  WALES, 

For  primary  bibliographic  entry  see  Field  5C 
W77-06394 


EFFECTS  OF  ZOOPLANKTON  GRAZING  ON 
NUISANCE  ALGAL  BLOOMS, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Botany  and  Biology. 

For  primary  bibliographic  entry  see  Field  5C 

W77-06398 


ENVIRONMENTAL     STABILITY     AND     FISH 
COMMUNITY  DIVERSITY, 

Everglades  National  Park,  Homestead,  Fla. 
For  primary  bibliographic  entry  see  Field  5C 

W77-06426 


INFLUENCE  OF  TURBIDITY  ON  SURVIVAL 
GROWTH,  AND  DISTRIBUTION  OF  LARVAL 
LAKE  HERRING  (COREGONUS  ARTEDH), 

Wisconsin  Univ.,  Superior.  Dept.  of  Biology;  and 
Wisconsin  Univ.,  Superior.  Center  for  Lake  Su- 
perior Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C 
W77-06434 


COMPARATIVE  CHARACTERISTICS  OF 
ZOOPLANKTON  OF  LAKE  GLUBOKOYE  FOR 
1972-1973  AND  IN  1951,  (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Evolu- 
tionary Morphology  and  Animal  Ecology. 
V.  F.  Matveev. 
Gidrobiol  Zh  1 1(4),  p  40-46,  1975. 

Descriptors:  *Zooplankton,  *Lakes, 

•Comparative  productivity,  *Biomass,  Fluctua- 
tions, Seasonal. 

Identifiers:  *Lake  Glubokoye(USSR),  Diversity 
index,  Mesocyclops  leuckarti,  Seasonal  data. 

A  comparative  study  of  the  macrozooplankton  of 
Lake  Glubokoye  (USSR)  was  carried  out  using 
data  collected  in  1951  and  1973.  Mesocyclops 
leuckarti  Claus,  a  summer  dominant  in  1951  was 
not  found  in  1973.  No  change  was  recorded  in 
maximum  levels  of  biomass  or  the  information 
diversity    index.    Calculated    on    the    basis    of 


WATER  CYCLE— Field  2 
Lakes — Group  2H 


seasonal  data  in  1973  these  parameters  were  posi- 
tively correlated.  Relative  abundance  of  all  the 
species  in  general  did  not  change,  some  of  them 
occurred  at  greater  depths  in  1973  than  in  1951  - 
Copyright  1976,  Biological  Abstracts,  Inc. 
W77-06455 


TOTAL  MERCURY  RESIDUES  IN  LIVERS  AND 
EGGS  OF  OLDSQUAWS, 

Wisconsin    Univ.,    Madison.    Dept.    of    Wildlife 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C 

W77-06471 


METHODOLOGICAL  CONSIDERATIONS  IN 
WESTERN  LAKE  SUPERIOR  WATER-SEDI- 
MENT EXCHANGE  STUDIES  OF  SOME  TRACE 
ELEMENTS, 

National  Water  Quality  Lab.,  Duluth,  Minn. 
For  primary  bibliographic  entry  see  Field  5A. 
W77-06489 


NEARSHORE  WAVE  DIRECTION  GAGE, 

Geological  Survey,  Reston,  Va.  Conservation  Div. 
For  primary  bibliographic  entry  see  Field  7B. 
W77-06516 


USE  OF  SIDE-LOOKING  AIRBORNE  RADAR 
TO  DETERMINE  LAKE  DEPTH  ON  THE 
ALASKAN  NORTH  SLOPE, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  N.  H.  Experimental  Engineering  Div. 
P.  V.  Sellmann,  W.  F.  Weeks,  and  W.  J.  Campbell. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  ADA-011 
249,  Price  codes:  A02  in  paper  copy,  A01  in 
microfiche.  Special  Report  230,  May  1975.  10  p,  3 
fig,  7  ref. 

Descriptors:  'Remote  sensing,  *Radar,  "Lakes, 
•Depth,  *Alaska,  Cold  regions,  Ice,  Ice-water  in- 
terfaces, Lake  ice,  Aircraft,  Satellite( Artificial), 
Instrumentation,  Coasts,  Thawing. 
Identifiers:  *Side-looking  radar,  *North 
Slope(Alaska),  Frozen  lakes,  Radar  backscatter 
ERTS,  Lake  depth. 

Side-looking  airborne  radar  (SLAR)  imagery  ob- 
tained in  April-May  1974  from  the  North  Slope  of 
Alaska  beteween  Barrow  and  Harrison  Bay  in- 
dicated that  tundra  lakes  can  be  separated  into  two 
classes  based  on  the  strength  of  the  radar  returns. 
Correlations  among  the  areal  patterns  of  the 
returns,  limited  ground  observations  on  lake 
depths,  and  information  obtained  from  ERTS 
imagery  strongly  suggest  that  freshwater  lakes  giv- 
ing weak  returns  are  frozen  completely  to  the  bot- 
tom, while  lakes  giving  strong  returns  are  not. 
Brackish  lakes  give  weak  returns  even  when  they 
are  not  completely  frozen.  This  is  presumably  the 
result  of  the  brine  present  in  the  lower  portion  of 
the  ice  cover  which  limits  the  penetration  of  the  X- 
band  radiation  into  the  ice.  Although  the  physical 
cause  of  the  differences  in  radar  backscatter  has 
not  been  identifield,  several  possibilities  were 
discussed.  The  ability  to  rapidly  and  easiliy 
separate  the  tundra  lakes  into  these  two  classes  via 
SLAR  should  be  useful  in  a  wide  variety  of  dif- 
ferent problems.  (Sims-ISWS) 
W77-06526 


AN    OPERATIONAL    ALL-WEATHER    GREAT 
LAKES  ICE  INFORMATION  SYSTEM, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
For  primary  bibliographic  entry  see  Field  2C 
W77-06527 


GREAT  LAKES   ALL-WEATHER  ICE  INFOR- 
MATION SYSTEM, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
For  primary  bibliographic  entry  see  Field  2C. 
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W77  -06528 


INLAND  LAKE  DEMONSTRATION  PROJECT, 

Wisconsin     Univ.     Extension,     Madison;     and 
Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5G. 
W77-06599 


21.  Water  In  Plants 


WATER      REGIME     OF      CENTRAL      ASIAN 
DESERT  PLANTS,  (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Leningrad.  Botanicheskii 

Institut. 

For  primary  bibliographic  entry  see  Field  2D. 

W77-06150 


THE  PASTORAL  ZONE-REPRIEVED, 

For  primary  bibliographic  entry  see  Field  2B. 
W77-06231 


PHYSIOLOGICAL  PRINCIPLES  OF  A  PLANT 
ADAPTATION  TO  DROUGHT,  (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Plant 

Physiology. 

P.  A.  Genkel'. 

Fiziol  Biokhim  Kul't  Rast  8(2),  p  132-137,  1976. 


*Droughts,     'Respiration,     *Plant 
Dehydration,  Xerophytes, 


Descriptors: 

physiology, 

'Adaptation. 

Identifiers:   Cryptobiosis,  *Homeohydric  plants 

Plasma,  *Poikilohydric  plants. 


The  difference  is  marked  between  the 
poikilohydric  (non-regulated  water  regime)  and 
homoeohydric  ^regulated  it)  plants.  The  poikilox- 
erophytrs  can  endure  considerable  dehydration 
and  turning  into  a  state  of  cryptobiosis  (anabiosis). 
This  ability  is  connected  with  maintaining  the 
energic  full  value  of  respiration  during  dehydra- 
tion as  well  as  with  the  process  of  cyto-  or  plasma 
contraction.  At  hydration,  protoplasm  in  poikilox- 
erophytes  gelatinizes  and  the  inner  content  of  cells 
preserves  its  structure  and  organization.  In 
dehydration  of  homoeohydric  plants  a  series  of 
specific  and  nonspecific  protective-adaptational 
reactions  is  observed. -Copyright  1976,  Biological 
Abstracts,  Inc. 
W77-06268 


THE  OPTIMAL  ZOOPLANKTON  BIOMASS  IN 
FISH-REARING  PONDS,  (IN  RUSSIAN), 

Vserossiiskii     Nauchno-Issledovatelskii     Institut 

Prudovogo     Rybnogo     Khozyaistva,     Moscow 

(USSR). 

M.  A.  Esipova,  L.  M.  Solov'eva,  and  I.  V. 

Glazacheva. 

Gidrobiol  Zh  12(2),  p  66-68,  1976. 

Descriptors:     *Zooplankton,    *Biomass,    *Carp, 
Fish,  Growth  rates,  *Fish  hatcheries,  Oxygen  de- 
mand, Organic  matter,  *Fish  food  organisms,  Fish 
diets. 
Identifiers:  Asphyxiation. 

An  increase  of  the  biomass  of  zooplankton  in  carp 
ponds  to  40-50  g/m3  (occasionally  100  g/m3)  was 
associated  with  the  accumulation  of  biogenic  ele- 
ments and  organic  substances  in  the  water.  At  a 
zooplankton  concentration  of  over  50  g/m3,  the  02 
demand  of  these  organisms  attained  levels  (4-7 
mg/m3)  corresponding  to  the  normal  02  saturation 
level  of  the  v/ater.  This  facilitated  the  development 
of  toxic  and  asphyxiating  conditions.  Zooplankton 
biomass  of  10-20  g/m3  was  optimal  for  the  growth 
of  carp  at  a  stocking  density  of  20  centers/ha,  and 
resulted  in  a  mean  daily  growth  accretion  of  4-9 
g/individual  yearling. -Copyright  1976,  Biological 
Abstracts,  Inc. 
W77-06406 


DISTRIBUTION        OF         ASSIMILATES         IN 

SOYBEANS     DURING     FRUIT     GROWTH     IN 

FLOODED  SOIL,  (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Vladivostok.  Institute  of 

Biology  and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  3F. 

W77-06421 


ELEMENTS  IN  LEAVES  OF  A  TREMBLDVG 
ASPEN  CLONE  BY  CROWN  POSITION  AND 
SEASON, 

Forest   Service   (USDA),   Grand   Rapids,   Minn. 

North  Central  Forest  Experiment  Station. 

E.  S.  Verry,  and  D.  R.  Timmons. 

Canadian  Journal  of  Forest  Research,  Vol.  6,  No. 

3,  p.  436-440,  September  1976.  I  fig,  2  tab,  16  ref. 

Descriptors:  'Cycling  nutrients,  'Leaves,  Decidu- 
ous trees,  Forests,  Forest  watersheds,  Canopy, 
Trace  elements,  Calcium,  Nitrogen,  Zinc,  Potassi- 
um, Iron,  Magnesium,  Copper,  Sodium,  Boron, 
Phosphorus,  Aluminum. 

Identifiers:  'Aspen,  'Foliar  elements,  Crown 
position. 

Concentrations  of  N,  Ca,  K,  P,  Mg,  Zn,  Mn,  Fe, 
Al,  B,  and  Cu  were  determined  in  the  leaves  of  a 
43-year  old  stand  of  populus  tremulodes  Michx.  by 
upper,  middle,  and  lower  crown  positions  and  for 
seven  sampling  dates  over  the  growing  season. 
Concentrations  of  Ca  and  K  in  the  upper  third 
crown  position  were  consistently  lower  than  those 
in  either  the  middle  or  lower  third  positions  by  an 
average  of  0.19  and  0.20%  ovendry  weight,  respec- 
tively. Concentrations  of  Mg  and  Na  remained 
constant  over  time;  concentrations  of  N,  K,  and  P 
continually  decreased  over  time;  and  minor  ele- 
ments showed  a  net  increase  over  the  growing 
season  with  an  intermediate  peak  on  June  30.  Sug- 
gestions for  sampling  schemes  are  given  (Forest 
Service). 
W77-06441 


23.  Erosion  and  Sedimentation 


RUNOFF  AND  EROSION, 

Queensland  Irrigation  and  Water  Supply  Commis- 
sion, Brisbane  (Australia). 
For  primary  bibliographic  entry  see  rield  4D. 
W77-06236 


PROPERTIES  OF  CHANNEL  WANDERTNG, 

For  primary  bibliographic  entry  see  Field  2E. 
W77-06305 


HIXLSLOPE  FORM  AND  CLIMATE, 

Denver  Univ.,  Colo.  Dept.  of  Geography. 

T.  J.  Toy. 

Geological  Society  of  America  Bulletin,  Vol.  88, 

No.  1,  p  16-22,  January  1977. 4  fig,  6  tab,  21  ref. 

Descriptors:  'Climates,  'Geomorphology, 
'Slopes,  Correlation  analysis,  Regression  analy- 
sis, On-site  investigations,  Analytical  techniques, 
Climate  data,  Arid  climates,  Humid  climates, 
Geology,  Climatology. 
Identifiers:  'Hillslopes,  Climatic  effects. 

The  relationship  between  climate  and  hillslope 
form  was  investigated  at  29  sites  along  tow  traver- 
ses: one  from  Berea,  Kentucky,  to  Pioche, 
Nevada;  the  other  from  G'endive,  Montana,  to 
Ruidoso,  New  Mexico.  A  ngorous  site-selection 
procedure  was  used  to  minimize  the  importance  of 
nonclimatic  factors  and  to  ensure  the  inclusion  of 
hillslopes  in  a  variety  of  climatic  regions.  Five  hill- 
slope  variables  were  selected  for  comparison  with 
nine  climate  variables.  Each  hillslope  and  climate 
variable  has  a  theoretical  or  conceptual  basis  for 
use  in  this  study.  The  results  supported  the 
hypothesis  that  hillslopes  reflect  regional  climatic 
variations.  Fifty-nine  percent  of  the  variation  in 
the  rate  of  curvature  of  the  convex  segment  was 


explained  by  the  climate  variable*;  43%   of 
variation  in  the  slope  of  the  straight  segment  i 
accounted  for  on  the  basis  of  climate,  ' 
variation  in  the  slope  of  a  regression  line 
through  the  entire  profile  was  explained  by  | 
tions  in  climate;  and  26%  of  the  variation  i 
slope  length  ratio  was  explained  by  the 
variables.  It  was  concluded  that  hillslopes  i 
areas  tend  to  be   shorter,  steeper,  and  to 
smaller  radii  of  curvature  of  the  convex 
than  those  in  humid  areas.  (Sims-ISWSj 
W77-06314 


CONSTRUCTIONAL     SHELF     'IOPOGRAP 
DIAMOND  SHOALS,  NORTH  CAROLINA, 

National  Oceanic  and  Atmospheric  Admini 

tion,    Miami,    Fla.    Atlantic    Oceanographic 

Meteorological  Labs. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-06316 


ENERGY  RELATIONS  OF  DENSITY-CURR 
FLOWS:  AN  EXPERIMENTAL  INVESTS 
TION, 

Eidgenocssische  Technische  Hochschule,  Zi 
(Switzerland).  Geologisches  Institut. 
D.  G.  Kersey,  and  K.  J  Hsu. 
Sedimentology,    Vol.    23,    No.    6,    p    761- 
December  1976.  I  7  fig,  5  tab,  20  ref. 

Descriptors:  'Density  currents,  'Hydr. 
models,  'Flumes,  Freshwater-saline  water  ii 
faces,  Currents(Water),  Laboratory  tests,  F 
Streamflow,  Density,  Erosion,  Sediments,  I 
tion,  Fluid  friction,  Flow  friction,  Em 
Hydraulics. 
Identifiers:  'Saline  heads,  Switzerland,  Lake] 
rich,  Lake  of  Walenstadt. 


Three  series  of  density-current  experiments  \ 
performed  in  a  5.76  m  flume.  In  the  first  series 
flume  was  horizontal;  and  in  the  second  and  I 
series,  it  was  inclined,  with  a  positive  slope  a 
negative  slope,  respectively.  Energy  relations 
ing  successive  stages  of  densi,y-culTent  mover 
were  computed  from  observed  data,  wj 
showed  an  appreciable  frictional  energy  dis- 
tion.  The  computed  friction  factors  of  the  ex] 
mental  density-flows  were  compared  to  the 
tion  factors  for  pipe  flows  (Moody  diagram), 
while  the  calculated  friction  factor  increases 
increasing  Reynold's  number  within  the  rang 
the  experiments  (2,000-20,000),  it  was  conch 
that  with  increasing  Reynold's  number  al 
about  50,000,  the  friction  factor  decreases, 
natural  turbidity  currents,  the  Moody  diaj 
gives  a  reasonable  estimate  of  the  friction  fa 
between  the  current  and  sediment  bed.  The  v 
of  the  friction  factor  for  the  interface  betweer 
current  and  overlying  water  was  found  to  be  a: 
0.2  times  the  friction  factor  for  the  current 
flume.  However,  due  to  errors  inherent  in  met 
ing  the  depth  of  tl-s  current,  a  value  of  0.4  w 
be  more  reasonable  for  density-currents  wi 
this  experiment's  range  of  Reynold's  nun- 
Friction  tends  to  decrease  the  value  of  the  dir 
sionless  coefficient  in  Keulegan's  law  of  s; 
front  and  to  decrease  the  thickness  of  the  flov 
c  ■  trast,  the  presence  of  a  slope  in  the  directic 
P.o>  tends  to  compensate  the  effect  of  fric 
(Sims-ISWS) 
W77-06317 


AN        AUTOMATED        RAPID        SEDIMl 

ANALYSER  (ARSA), 

National  Oceanic  and  Atmospheric  Admini 

tion,    Miami,   Fla.   Atlantic   Oceanographic 

Meteorological  Labs. 

T.  A.  Nelsen. 

Sedimentology,     Vol.    23,    No.    6,    p    867- 

December  1976.  3  fig,  10  ref. 

Descriptors:  'Sediments,  'Particle  ■( 
'Instrumentation,  Equipment,  Settling  vek» 
Sedimentation,  Analytical  techniqres,  SaJ 
Measurement,  Automation,  Sedimentology. 


10 


ntifiers:  'Sediment  analysers. 

t  automated  rapid  sediment  analyser  (ARSA)  is 
iressure-transducer  grain-size  analysis  system. 
is  basic  Woods  Hole-type  fall  tube  was  auto- 
ted  by  the  addition  of  a  digital  voltmeter,  a 
wlett-Packard  9810A  calculator,  and  an  x-y 
tter.  Eight  min  after  sample  introduction,  the 
tern  automatically  produces  size  distribution 
a  in  0.25-phi  intervals,  distribution  statistics, 
a  plotted  frequency  histogram.  (Sims-ISWS) 
7-06318 


MPARISON  BETWEEN  SIEVING  AND  SET- 
NG-TUBE  DETERMINATIONS  OF  SAND 
ES  BY  USING  DISCRIMINANT  ANALYSIS, 

;ton  Univ.,  Mass.  Dept.  of  Geography. 
.Jones,  and  B.  Cameron. 

ilogy,  Vol.  4,  No.  12,  p  741-744,  December 
S.  1  fig,  2  tab,  20  ref . 

criptors:  *Sediment  distribution,  *Sieve  analy- 
•Sediments,  *Size,  'Statistics,  Islands,  Sands, 
tide  size,  Barrier  islands,  Analysis, 
itifiers:  'Settling  tubes. 

paper  presented  the  results  of  a  comparative 
!y  of  grain  size  determination  by  two  methods, 
lely,  sieving  technique  and  settling-tube 
inique.  Twenty-five  sand-sized  sediment  sam- 

were  collected  in  the  barrier-island  sub-en- 
nments  and  were  analyzed  by  both  methods, 
the  basis  of  graphic  sediment  statistics  as  vari- 
s,  discriminant  analysis  indicated  that  the 
e  conventional  sieving  method  correctly 
•acterized  96%  of  the  samples  by  subenviron- 
ts,  while  the  settling-tube  technique  correctly 
■acterized  only  72%  of  the  samples.  (Bhowmik- 
rS) 
'-06319 


i  INVESTIGATIONS  OF  THE  MISSISSIPPI 
ER  AND  ITS  TRIBUTARIES  WATER,  BOT- 
<  SEDIMENT  AND  POINT  SOURCES, 

aesota     Pollution     Control     Agency,     Min- 
lolis.  Surface  and  Groundwaters  Section, 
primary  bibliographic  entry  see  Field  5C 
-06368 


rHODOLOGICAL  CONSIDERATIONS  IN 
iTERN  LAKE  SUPERIOR  WATER-SEDI- 
*T  EXCHANGE  STUDIES  OF  SOME  TRACE 
MENTS, 

onal  Water  Quality  Lab.,  Duluth,  Minn, 
primary  bibliographic  entry  see  Field  5A 
-06489 


TH1C     INFAUNA     AND     MAINTENANCE 
DGING:  A  CASE  STUDY, 

on  State  Univ.,  Corvallis.  School  of  Oceanoc- 
V- 

McCauley,  R.  A.  Parr,  and  D.  R.  Hancock. 
sr  Research,  Vol.  11,  No.  2,  p  233-242,  1977.  4 
tab,  29  ref.  Army  DACW57-73-C-0089,  NSF 
•346. 

riptors:  'Pollutant  identification,  'Dredging, 
thic  fauna,  'Sediments,  'Water  quality, 
gon,  Benthos,  Channel  improvement,  Dis- 
d  oxygen,  Chemicals,  Sedimentation,  Silts, 
g.  Sediment  transport,  Biological  communi- 
Biology,  Aquatic  life,  Biota, 
ifiers:  'Coos  Bay(Ore),  Dredging  effects. 

toring  studies  of  a  small  maintenance 
:mg  operation  in  Coos  Bay,  Oregon,  showed 
significant  decreases  of  benthic  infaunal 
i^iCe  immediately  aIer  dredging  extended  at 
100  m  from  the  site  of  actual  dredging.  The 
n\0re"adJusted  t0  Pre-dredging  conditions 
i  28  days  in  the  dredged  area  and  within  14 
in  the  adjacent  areas.  At  the  spoil  site  a 
ir  decrease  was  followed  by  a  2-week 
ery  penod.  It  was  suggested  that  an  area  sub- 


jected to  maintenance  dredging  is  also  subjected  to 
frequent  disturbances  from  ship  movements  and 
other  harbor  activities,  and  that  the  infauna  is  well 
adapted  to  this.  Thus,  maintenance  dredging  is  a 
relatively  normal  event  and  should  not  be  ex- 
pected to  have  catastrophic  effects.  (Sims-ISWS) 
W77-06499 


EFFECT   OF   TEMPERATURE   ON   CHANNEL 
RESISTANCE, 

Riyad  Univ.,  (Saudi  Arabia).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  8B. 
W77-06517 


STEPPED-BED      MORPHOLOGY      IN      ARID 
GRAVELLY  CHANNELS, 

Ben    Gurion    Univ.    of    the    Negev,    Beersheva 

(Israel).  Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E 

W77-06522 


THE   EFFECTS   OF   DREDGING   ON   WATER 
QUALITY  IN  THE  NORTHWEST, 

Environmental  Protection  Agency,  Seattle,  Wash. 

Region  X. 

For  primary  bibliographic  entry  see  Field  5G 

W77-06535 


PEOPLE   AND   THE   SOUND.    EROSION   AND 
SEDIMENTATION, 

Army  Engineer  District,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  6B 
W77-06596 

2K.  Chemical  Processes 


WATER  RESOURCES  OF  THE  NORTH  COAST 
LIMESTONE  AREA,  PUERTO  RICO, 

Geological  Survey,  Fort  Buchanan,  Puerto  Rico. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B 

W77-06335 


METHODS  FOR  THE  DETERMINATION  OF 
INORGANIC  CONSTITUENTS  IN  WATER, 

Geological     Survey,     Lakewood,     Colo.     Water 

Resources  Div. 

D.  E.  Erdmann. 

IEEE  Transactions  on  Nuclear  Science,  Vol  NS- 

22,  No  2,  p  870-873,  April  1975.  14  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Analytical  techniques,  'Instrumentation,  Spec- 
trometers, Spectroscopy,  Evaluation, 
'Spectrophotometry. 

Identifiers:  'Inorganic  constituents,  Atomic  ab- 
sorption spectrophotometry. 

Methods  used  for  determining  inorganic  con- 
stituents in  natural  waters  are  evaluated.  A  majori- 
ty of  metal  constituents  are  now  determined  by 
atomic  absorption  spectrophotometry  (AAS). 
Various  chelation  and  extraction  procedures  when 
used  with  AAS  have  lowered  the  detection  limits 
to  the  microgram-per-liter  range  for  many  metal 
consitutents.  Aeration  techniques  have  been 
developed  which  utilize  AAS  to  determine  such 
constituents  as  mercury,  arsenic,  and  selenium. 
Vaporization  techniques  using  graphite  furnaces 
and  similar  devices  linked  with  atomic  absorption 
spectrophotometers  provide  for  still  lower  detec- 
tion limits  and  greater  simplicity.  Colorimetric 
procedures  have  proven  most  useful  but  several 
potentiometric  methods  have  recently  been 
developed  which  also  adapt  themselves  well  to  an 
automated  approach.  Other  analytical  techniques 
described  include  anodic  stripping  voltammetry, 
X-ray  fluorescence  spectroscopy,  emission  spec- 
troscopy, neutron  activation  analysis,  and  mass 
spectroscopy  are  described.  (Woodard-USGS) 
W77-06338 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 


WATER  IN  CARBONATE  ROCKS  OF  THE 
MADISON  GROUP  IN  SOUTHEASTERN  MON- 
TANA-A  PRELIMINARY  EVALUATION, 

Geological      Survey,      Billings,      Mont.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W77-06349 


CHEMICAL    DYNAMICS    OF    A    CONFINED 
LIMESTONE  AQUIFER, 

New   Mexico  Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Physics. 

For  primary  bibliographic  entry  see  Field  2F. 

W77-06399 


ELEMENTS  IN  LEAVES  OF  A  TREMBLING 
ASPEN  CLONE  BY  CROWN  POSITION  AND 
SEASON, 

Forest   Service   (USDA),   Grand   Rapids,    Minn. 
North  Central  Forest  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  21. 
W77-06441 


ROLE  OF  GROUND-WATER  IN  THE  FORMA- 
TION OF  THE  RUNOFF  AND  WATER  CHEMIS- 
TRY OF  RIVERS  IN  THE  LOWER  TUNGUSKA 
BASIN, 

For  primary  bibliographic  entry  see  Field  2F 
W77-06506 


EFFECT  OF  CRYOG*::,iC  PROCESSES  ON 
THE  FORMATION  OF  SODIUM  BICAR- 
BONATE WATERS, 

Irkutskii  Gosudarstvennyi  Universitet  (USSR). 
A.  V.  Ivanov,  and  N.  A.  Vlasov. 
Soviet  Hydrology,  Selected  Papers,  No.  3,  p  119- 
122,  1975.  1  fig,  Vol.  61,  p  55-61,  1974. 

Descriptors:  'Water  chemistry,  'Aqueous  solu- 
tions, 'Laboratory  tests,  'Bicarbonates,  Water 
properties,  Water  quality,  Foreign  countries, 
Cryogenics,  Cold  regions,  Freezing,  Carbonates, 
Carbon  dioxide,  Magnesium  carbonate,  Calcium 
carbonate,  Sodium. 
Identifiers:  'USSR. 

Waters  with  a  low  mineral  content  in  which  mag- 
nesium predominates  over  calcium  are  widespread 
over  extensive  regions  of  East  Siberia,  Yakutia, 
the  Soviet  Northeast,  and  Transbaykalia.  The  low 
temperature  of  these  waters  and  the  presence  of 
permafrost  suggest  that  the  violation  of  the  usual 
ratio  between  calcium  and  magnesium  in  these 
waters  is  associated  with  their  freezing  and  melt- 
ing.   Laboratory    experiments    were    performed 
which  used  aqueous  carbon  dioxide  solutions  of 
different  degrees  of  saturation  (initial  and  control 
solutions),    obtained    by    passing    C02    through 
distilled   water.   The   solutions   were   completely 
frozen  at  -10  C  in  closed  polyethylene  vessels  and 
melted  at  1  C.  From  these  experiments,  the  follow- 
ing conclusions  were  reached:  (1)  The  freezing  of 
aqueous  carbon   dioxide   solutions  leads  to   the 
removal  of  C02  from  solution.  The  longer  the 
solution  is  kept  frozen,  the  more  C02  is  removed; 
(2)  The  behavior  of  C02  during  freezing  controls' 
the  behavior  of  calcium,  affects  the  Ca/Mg  ratio, 
and,  as  a  result  of  CaC03  precipitation,  reduces 
the  mineral  content  of  the  water;  (3)  The  chemistry 
of  the  waters  in  soils  and  rocks  in  permafrost  re- 
gions is  determined  by  cryogenic  processes;  and 
(4)  The  uniqueness  of  carbon  dioxide  weathering 
under  deep  seasonal  freezing  and  permafrost  con- 
ditions is  attributable  to  the  behavior  of  the  chemi- 
cal components  of  natural  waters  upon  freezing. 
Carbon  dioxide  weathering  under  these  conditions 
promotes  the  formation  primarily  of  sodium  bicar- 
bonate rather  than  calcium  bicarbonate  waters 
(Humphreys-ISWS) 
W77-06507 


HYDROCHEMICAL    DESCRIPTION    OF    THE 
GLACffiRS  OF  THE  CHUtCHK  RIVER  BASIN, 

For  primary  bibliographic  entry  see  Field  2C. 
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W77-06510 


ON  THE  CHARACTERISTICS  AND  CIRCULA- 
TION OF  THE  SOUTHWESTERN  ATLANTIC 
OCEAN, 

Scripps  Institution  of  Oceanography,   La  Jolla, 

Calif. 

For  primary  bibliographic  entry  see  Field  2L. 

W77-06524 


2L.  Estuaries 


ANALYSIS  OF  LEAD  IN  POLLUTED  COASTAL 
SEAWATER, 

California    Inst,    of    Tech.,    Pasadena.    Div.    of 

Geological  and  Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-06159 


MACROINVERTEBRATE  COLONIZATION  OF 
SPARTINA  MARSHES  ARTIFICIALLY 

ESTABLISHED  ON  DREDGE  SPOIL, 

North  Carolina   State  Univ.,  Raleigh.  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06253 


RESPONSES  OF  AN  ESTUARINE  POPULATION 
OF  THE  BLUE  MUSSEL  MYTILUS  EDULIS  TO 
HEATED  WATER  FROM  A  STEAM  GENERAT- 
ING PLANT. 

Environmental  Research  Lab.,  Narragansett,  R.  I. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06254 


COMPARISON  OF  SEA  WATER  WITH  FRESH 
WATER  IN  REARING  CHUM  SALMON 
SMOLTS, 

Washington  State  Dept.  of  Fisheries,  Olympia. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06261 


UPTAKE  OF  COPPER  BY  THE  POLYCHAETE 
CIRRIFORMIA  SPIRABRANCHA  IN  THE 
PRESENCE  OF  DISSOLVED  YELLOW  OR- 
GANIC MATTER  OF  NATURAL  ORIGIN, 

California  Univ.,  Livermore.  Biomedical  and  En- 
vironmental Research  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06263 


THE  ROLE  OF  METHYLMERCURY  PRODUC- 
TION IN  THE  TRANSFER  OF  MERCURY  IN  A 
SALT  MARSH  ECOSYSTEM, 

Skidaway  Inst,  of  Oceanography,  Savannah,  Ga. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06264 


DIRECT  AND  INDIRECT  EFFECTS  OF  OIL  ON 

RINGED   SEALS   (PHOCA   HISPIDA)  OF  THE 

BEAUFORT  SEA, 

Ontario  Veterinary  Coll.,  Guelph. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06267 


YEASTS  FROM  BRACKISH  WATERS  IN  LOR- 
RAINE, (IN  FRENCH), 

Nancy-1  Univ.  (France).  Unite  de  d'Enseignement 
et  de  Recherche  des  Sciences  Pharmaceutiques. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-06269 


HEAVY    METALS   IN    ANIMALS    FROM   THE 
NORTH  EAST  COAST, 

Newcastle-upon-Tyne  Univ.  (England).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06271 


INFLUENCE  OF  OXYGEN  TENSION  ON 
METABOLIC  RATE  OF  MACROBENTHOS 
SPECIES  OF  WESTERN  BALTIC  AND  KAT- 
TEGAT, (IN  GERMAN), 

Kiel  Univ.  (West  Germany).  Institut  fuer 
Meereskunde. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-06274 


OCCURRENCE  OF  TUMOR-BEARING  DOVER 
SOLE  (MICROSTOMUS  PACD7ICUS)  OFF 
POINT  ARGUILLO,  CALIFORNIA  AND  OFF 
BAM,  CALIFORNIA,  MEXICO, 

South  California  Coastal  Water  Research  Project, 

El  Segundo. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06278 


EFFECT  OF  MIREX  ON  PREDATOR-PREY  IN- 
TERACTION IN  AN  EXPERIMENTAL 
ESTUARINE  ECOSYSTEM, 

Environmental  Research  Lab.,  Gulf  Breez,  Fla. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06281 


PHYSIOLOGICAL  AND  BEHAVIORAL 

RESPONSES  TO  HYPOXIA  AND  HYDROGEN 
SULFIDE  IN  THE  INFAUNAL  ASTEROH) 
CTENODISCUS  CRISP ATUS, 

Maine  Univ.  at  Orono.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06288 


THE  COMMON  MUSSEL  MYTILUS  EDULIS  AS 
AN  INDICATOR  OF  POLLUTION  BY  ZINC, 
CADMIUM,  LEAD,  AND  COPPER.  H.  RELA- 
TIONSHIP OF  METALS  IN  THE  MUSSEL  TO 
THOSE  DISCHARGED  BY  INDUSTRY, 
Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 
Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-06296 


CONSTRUCTIONAL  SHELF  TOPOGRAPHY, 
DIAMOND  SHOALS,  NORTH  CAROLINA, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami,  Fla.  Atlantic  Oceanographic  and 
Meteorological  Labs. 

Geological  Society  of  America  Bulletin,  Vol.  88, 
No.  2,  p  299-31 1 ,  February  1977. 16  fig,  39  ref. 

Descriptors:  *Shoals,  'Topography,  'North 
Carolina,  Geomorphology ,  Geology,  Sand  waves, 
*Sand,  Drifting(Aquatic),  Geology,  Sediment 
transport. 

Identifiers:  'Shelf  topography,  'Diamond 
Shoals(NC),  Ridges,  Sand  ridges,  Sand  size,  Sub- 
strate morphology,  Sand  transport. 

The  sandy  shelf  floor  north  of  Cape  Hatteras  on 
the  Atlantic  coast  of  North  America  has  impressed 
upon  it  a  complex  topography  of  large-scale  north- 
trending  sand  ridges,  smaller  north-trending  sand 
ribbons,  and  fields  of  sand  waves  whose  crests 
trend  east.  Described  herein  were  the  topographic 
patterns  and  distribution  of  surficial  sediments. 
Also,  an  attempt  was  made  to  assess  the  extent  to 
which  these  characterises  are  responses  to  the 
prevailing  hydraulic  regime.  The  surficial  sand 
sheet  seaward  of  Diamond  Shoals  on  the  North 
Carolina  shelf  is  molded  into  a  series  of  coast- 
parallel  ridges  as  much  as  10  m  high  and  5  km 
apart.  An  older  cohesive  substrate  is  exposed  in 
the  troughs.  Fields  of  sand  waves  as  much  as  7  m 
high  occur  on  the  ridges  and  in  the  troughs.  Their 
crests  are  normal  to  the  ridges.  Sand  size  varies 
across  the  sea  floor  in  sympathy  with  the  ridge 
topography.  The  gently  inclined  landward  flanks 
are  coarser  grained;  the  steeper  seaward  flanks  are 
finer  grained.  There  is  evidence  to  indicate  that  the 
sand  ridges,  like  the  sand  waves  with  which  they 
are  associated,  are  responses  to  flow.  However,  it 
is   not   possible   to   demonstrate   the   nature   of 


coupling  between  fluid  motion  and  iubttr, 
morphology  on  the  basis  of  the  existing  data.  1( 
landward  part  of  the  study  area  is  subjected  t<| 
southward  water  drift  that  during  winter  is  punc 
ated  by  intense  southward  pulses  associated  * 
storms.  The  seaward  part  experiences  a  stroi 
predominantly  northward  flow  throughout  most 
the  year,  and  the  zone  of  shear  appears  to  migr 
back  and  forth  across  the  study  area.  Kegio 
considerations  suggest  a  southward  sand  tra 
port.  However,  during  the  period  of  observatio 
water  flow  and  bedform  asymmetry  sndica 
northward  transport.  It  seems  probable  that  I 
transport  direction  reverses  with  time.  (L! 
ISWS) 
W77-06316 


ON  THE  OCEAN  TEMPERATURE  DISTRII 
TION  IN  THE  GULF  OF  ALASKA,  1974-1975,  • 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
T.  C.  Royer,  and  R.  D.  Muench. 
Journal  of  Physical  Oceanography,  Vol.  7,  No.  i 
92-99,  January  1977.  5  fig,  1  tab,  14  ref.  NOAA  • 
5-022-56,  NESS  5-35 1 90,  NSF IDE74- 1 3969  Att 

Descriptors:  'Remote  sensing,  'Water  tempe 
ture,  'Gulfs,  'Alaska,  SateUites(Artificial), 
frared  radiation,  Circulation,  Water  circulauV 
Density,  Salinity,  Temperature,  Continental  sh< 
Currents(Water),  Ocean  currents,  Estuari 
Oceanography. 
Identifiers:  'Gulf  of  Alaska. 

Infrared  data  gathered  by  the  NOAA  3  and  4  sa1 
lites  have  made  it  possible  to  construct  a  detai 
synoptic  view  of  sea  surface  temperatures  in 
northern  Gulf  of  Alaska.  Tl  :se  satellite  data  w< 
compared  with  simultaneous  oceanographic  d 
to  yield  information  on  vertical  subsurface  f 
tures.  Generally,  tow  surface  temperature  regin 
characterize  the  northern  gulf  throughout  the  ye 
Relatively  warm  surface  water  occurs  over  i 
continental  shelf,  while  colder  water  is  fou 
farther  offshore,  beyond  the  shelf  break.  A  narri 
(5-10  km)  Coastal  band,  with  relatively  low  te 
peratures  which  apparently  are  due  to  terresti 
runoff,  was  not  always  present.  Wave  or  eddy-L 
features  were  observed  along  the  bound* 
between  the  warm  and  cold  surface  water  regim 
Lateral  advection  and  vertical  mixing  both  c( 
tribute  to  maintenance  of  these  two  major  surfs 
temperature  regimes.  Offshelf  lateral  advecti 
and/or  upweUing  brought  colder  water  into  I 
northern  gulf  between  July  1974  and  Febru; 
1975  and  led  to  an  offshelf  temperature  decre. 
of  nearly  2C  at  200  m  depth.  Such  temperati 
decreases  at  depth  were  not  evident  in  the  sh 
waters.  The  upper  layer  (less  than  100  m)  verti< 
stability  was  greater  in  the  offshelf  region  and  « 
fined  the  sea-air  heat  loss  there  to  a  relatively  sh 
low  layer.  Since  the  water  density  is  control! 
primarily  by  salinity  at  the  temperatures  and  sali 
ties  found  in  the  Gulf  of  Alaska,  sea  surface  te 
perature  changes  reflect  both  heat  loss  and  verti< 
density  (salinity)  structure.  (Sims-ISWS) 
W77-06320 


COTD3AL  CHARTS  FOR  THE  PACIFIC  OCEt 
NEAR  HAW  AH  USING  F-PLANE  SOLUTIONS 

National  Oceanic  and  Atmospheric  Administi 

tion,  Honolulu,  Hawaii.  Joint  Tsunami  Resear 

Effort. 

J.  C.  Larsen. 

Journal  of  Physical  Oceanography,  Vol.  7,  No.  I 

100-109,  January  1977.  10  fig,  5  tab,  7  ref. 

Descriptors:  'Tides,  'Pacific  Ocean,  'Haws 
'Model  studies,  Mathematical  models,  Ocean  ci 
rents,  Tidal  energy,  Oceans,  Oceanography. 
Identifiers:  'Cotidal  charts,  'F-Plane  solutir 
Tidal  amplitude.  Tidal  phase,  Tidal  constituen 
Tidal  models. 

; 
The  tidal  constituents  Kl,  01,  M2,  S2,  N2,  I 
derived  from  sea  level  records  at  six  sites  spanni 
the  Hawaiian  Islands  show  a  systematic  variatu 
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ilitude  and  phase  from  site  to  site  that  in- 
that  the  tide  is  mainly  diffracted  about  the 
an  Islands  Ridge  rather  than  diffracted 
he  individual  islands.  This  variation  allows 
istmction  of  cotidal  charts.  The  tide  was 
d  by  a  small  set  of  plane  waves  for  a 
n  depth,  horizontally  unbounded  ocean  on  a 
niformly  rotating  earth  appropriate  to  a 
lUtude.  The  ridge  was  modeled  by  an  ellipti- 
haped  cylindrical  island.  Proudman's  ap- 
ate  solution  of  this  problem  was  used  to 
ine  the  set  of  plane  waves  that  least-squares 
idal  observations.  These  plane  waves  made 
ble  to  estimate  the  tidal  motion  in  the  deep 
beyond  Hawaii.  The  rms  (root-mean- 
fit  of  the  model  to  the  Hawaiian  tidal  con- 
;s  was  less  than  7%  of  theconstituent  am- 
In  fact,  the  tidal  model,  extrapolated  out 
200  km  to  Johnston  Island,  only  differed 
«  tidal  constituents  observed  there  by  less 
'%  in  amplitude  and  less  than  18  deg  in 
or  the  Kl,  01,  M2,  S2,  N2  and  K2  con- 
s.  The  cotidal  charts  dervied  are 
ibly  valid  for  the  ocean  within  a  1000  km 
if  Honolulu.  (Sims-ISWS) 
321 


RODUCTION  OF  MARINE  ORGANISMS 
[  NATURAL  CONDITIONS  AND  IN  CUL- 

(IN  GERMAN), 

liv.  (West  Germany). 

nary  bibliographic  entry  see  Field  5C. 

375 


IS  OF  LEACHED  MIREX  ON  EXPERI- 

LL    COMMUNITIES     OF     ESTUARINE 

LS, 

imental  Research  Lab.,  Gulf  Breeze,  Fla. 

nary  bibliographic  entry  see  Field  5C. 

376 


»IOLOGICAL    SITUATION    OF    THE 

)F  FOS  IN  1969,  (IN  FRENCH), 

rseille-2     Univ.     (France).     Laboratoire 

)bioIogie. 

aary  bibliographic  entry  see  Field  5B. 

380 


!NCE  OF  ENVIRONMENTAL  FACTORS 
LENIUM  FLUX  IN  TWO  MARINE  IN- 
BRATES, 

ional  Lab.  of  Marine  Radioactivity,  Monte 
fonaco).  Oceanographic  Museum, 
lary  bibliographic  entry  see  Field  5C. 
105 


ANKTON    POPULATIONS    IN   A    POL- 
,  TROPICAL  EMBAYMENT, 

Rico     Nuclear     Center,     Rio     Piedras. 
ology  Div. 

lary  bibliographic  entry  see  Field  5C. 
HO 


MARINE  ANIMAL  COLLECTOR  FOR 
DIVERS, 

Univ.,  Tucson.  Dept.  of  Ecology  and 
mary  Biology, 
lary  bibliographic  entry  see  Field  7B. 


IATUS    OF    BROWN    PELICANS    AT 

PA  ISLAND  IN  1975, 

Wildlife  Service,  Davis,  Calif. 

ary  bibliographic  entry  see  Field  5C. 

65 


"ORT  PATHWAYS  OF 

1LORINATED  BIPHENYLS  IN  ATLAN- 
TER, 

lole  Oceanographic  Institution,  Mass. 
ary  bibliographic  entry  see  Field  5B. 


W77 -06469 


TOTAL  MERCURY  RESIDUES  IN  LIVERS  AND 
EGGS  OF  OLDSQUAWS, 

Wisconsin    Univ.,    Madison.    Dept.    of    Wildlife 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06471 


THE  ACCUMULATION  OF  CADMIUM, 
COPPER,  MANGANESE  AND  ZINC  BY  FUC- 
CUS  VESICULOSUS  IN  THE  BRISTOL  CHAN- 
NEL, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W77-06477 


LABORATORY  SURVIVAL  OF  LARVAE  OF 
PALAEMON  ELEGANS  RATHKE  AND  OTHER 
CARIDEAN  SHRIMPS  IN  RELATION  TO 
THEIR  DISTRIBUTION  AND  ECOLOGY, 

Liverpool  Univ.,  Port  Erin  (England).  Dept.  of 

Marine  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06478 


TRACE   METALS    IN    MUSSELS    FROM   THE 
N.W.  MEDITERRANEAN, 

International  Lab.  of  Marine  Radioactivity,  Monte 
Carlo  (Monaco).  Oceanographic  Museum. 
For  primary  bibliographic  entry  see  Field  5  A. 
W77-06479 


TRACE       METALS       IN       CHOROMYTILUS 
MERIDIONALIS, 

Council  for  Scientific  and   Industrial  Research, 

Pretoria     (South     Africa).      National     Physical 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06485 


LEVELS   OF  PCBS   AND  DDTS  IN  MUSSELS 
FROM  THE  N.W.  MEDITERRANEAN, 

International    Lab.     for    Marine    Radioactivity, 
Monte  Carlo  (Monaco).  Oceanographic  Museum. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-06487 


PCBS   IN   N.W.  MEDITERRANEAN  COASTAL 
WATERS, 

International  Lab.  of  Marine  Radioactivity,  Monte 
Carlo  (Monaco).  Oceanographic  Museum. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-06488 


DISTRIBUTION  OF  LEAD,  ZINC,  COPPER 
AND  MANGANESE  IN  THE  MARINE  GAS- 
TROPODS, THAIS  LAPILLUS  AND  LITTORINA 
LITTOREA,  AROUND  THE  COAST  OF  WALES, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-06493 


EFFECTS  OF  IRANIAN  CRUDE  OIL  ON  THE 
RED  SEA  OCTOCORAL  HETEROXEN1A 
FUSCESCENS, 

Hebrew    Univ.,    Jerusalem    (Israel).    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06494 


BENTHIC     INFAUNA     AND     MAINTENANCE 
DREDGING:  A  CASE  STUDY, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2J. 
W77-06499 


EFFECTS  OF  TOPOGRAPHY  ON  THE  CIRCU- 
LATION IN  AND  NEAR  THE  SURF  ZONE- 
LINEAR  THEORY, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering 

C.  C.  Mei,  and  P.  L-*  .  "  hi. 

Estuarine  and  Coastal  h„     <e  Science,  Vol.  5,  No. 

1 ,  p  25-37,  January  1977.  5  fig,  13  ref ,  1  append. 

Descriptors:  "Coasts,  *Currents(Water), 

"Mathematical  models,  "Beaches,  Rip  currents, 
Surf,  Waves(Water),  Water  circulation,  Model 
studies,  Theoretical  analysis,  Equations,  Topog- 
raphy, Shoals,  Shores,  Profiles,  Oceans. 

Rhythmic  variation  in  depth  along  the  shoreline 
causes  variations  in  the  radiation  stress  com- 
ponents and  in  the  mean  sea  level  in  the  Surf  zone. 
In  particular,  the  effect  of  ray  deflection  due  to 
yefraction  affects  the  radiation  stress  componen  S 
sub  xy  only,  where  x  is  in  the  offshore  and  y  in  the 
alongshore  directions  respectively,  and  tends  to 
oppose  the  influences  of  other  components.  A 
linearized  theory  for  the  mean  current  was  given 
for  normal  incidence  and  small  depth  perturbation. 
Lateral  turbulence  was  ignored.  The  positions  of 
the  rip  currents  were  shown  to  depend  on  the  surf 
zone  width  and  on  the  on-offshore  variation  of 
depth.  (Humphreys-ISWS) 
W77-06500 


CHLORINE-CONTAINING  PESTICIDES  AND 
POLYCHLORINATED  BIPHENYLS  IN  BRITISH 
COASTAL  WATERS, 

Liverpool  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 

For  prin.ary  bibliographic  entry  see  Field  5A. 
W77-06501 


MANGANESE   CYCLING   IN   THE   NEWPORT 
RIVER  ESTUARY,  NORTH  CAROLINA, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-06502 


THE  ABUNDANCES,  DISTRIBUTION  AND 
FLUX  OF  NUTRIENTS  AND  CHLOROPHYLL  A 
IN  THE  NEW  YORK  BIGHT  APEX, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06503 


A  NOTE  ON  VOLUMETRIC  CONSIDERATIONS 
OF  UPWELLING  IN  THE  BENGUELA  CUR- 
RENT, 

Canada    Centre    for   Inland    Waters,    Burlington 

(Ontario). 

E.  C.  Carmack,  and  K.  Aagaard. 

Estuarine  and  Coastal  Marine  Science,  Vol.  5,  No. 

1,  p  135-142,  January  1977.  8  fig,  7  ref. 

Descriptors:  "Upwelling,  "Coasts,  "Ocean  circula- 
tion, "Africa,  On-site  investigations,  Nutrients, 
Analytical  techniques,  Analysis,  Oceans,  Evalua- 
tion, Volume,  Water  properties,  Salinity,  Water 
temperature,  Movement,  Phosphates,  Nitrates, 
Silicates,  Surveys. 
Identifiers:  "Benguela  Current(West  Africa). 

The  Argo  data  collected  during  the  October  1968 
cruise  were  re-examined  to  show  how  the  statisti- 
cal techniques  of  volumetric  analysis  can  be  used 
to  provide  a  concise  summation  of  a  large  amount 
of  hydrographic  data  and  to  demonstrate  their  ap- 
plicability to  the  physical  and  biochemical  un- 
derstanding of  an  upwelling  region.  Volumetric 
diagrams  for  temperature-salinity,  temperature- 
phosphate,  nitrate-phosphate,  silicate-phosphate, 
and  AOU-phosphate  were  used  to  quantitatively 
describe  water  properties  in  a  region  of  coastal  up- 
welling  in  the  Benguela  Current  off  West  Africa. 
Nearly  one-half  the  total  volume  on  the  shelf  ex- 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


hibits  the  characteristics  of  water  derived  from  the 
offshore  depth  of  upwelling.  The  spatially  mean 
stoichiometric  ratio  is  Delta  AOU  :  Delta  N  :  Delta 
Si:  Delta  P  =  210:  11  :  10:  l.(Humphreys-ISWS) 
W77-06504 


APPLICATION  OF  THE  DIACETYL-MONOX- 
IME  THIOSEMICARBAZIDE  METHOD  TO 
THE  ANALYSIS  OF  UREA  IN  ESTUARINE 
SEDIMENTS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-06505 


NONLINEAR  FLOW  OF  WAVE  CRESTS  PAST 
A  THIN  PILE, 

Coastal     Engineering     Research     Center,     Fort 

Belvoir,  Va. 

For  primary  bibliographic  entry  see  Field  8B. 

W77-06515 


NEARSHORE  WAVE  DIRECTION  GAGE, 

Geological  Survey,  Reston,  Va.  Conservation  Div. 
For  primary  bibliographic  entry  see  Field  7B. 
W77-06516 


NUMERICAL  MODEL  OF  ESTUARINE  CIRCU- 
LATION, 

Princeton  Univ.,  N.J.  Geophysical  Fluid  Dynam- 
ics Program. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-06519 


EXPERIMENTAL  STUDY  OF  WIND  EFFECTS 
ON  REAERATION, 

National  Bureau  of  Standards,  Washington,  D.C. 

Fluid  Meters  Section. 

G.  E.  Mattingly. 

Journal   of   the    Hydraulics   Division,    American 

Society  of  Civil  Engineers,  Vol.  103,  No.  HY3, 

Proceedings  Paper  12810,  p  31 1-323,  March  1977. 6 

fig,  4  tab,  7  ref,  2  append. 

Descriptors:       *Reaeration,       'Wind      velocity, 
"■Laboratory       tests,       *Air-water       interfaces, 
"Oxygenation,  Flow  rates,  Environmental  effects, 
Mixing,  Turbulence,  Waves(Water). 
Identifiers:  *France,  *Marseille(France), 

Roughness  height. 

The  unique  Institute  of  Statistical  Mechanics  of 
Turbulence  (ISMT)  facilities  at  Marseille,  which 
are  designed  for  the  study  of  wind/water  interac- 
tions, were  used  to  study  the  role  that  wind  plays 
in  reaeration  phenomena.  The  results  of  this 
laboratory  study  indicated  that  wind  significantly 
influences  the  reaeration  process.  The  wind  effect 
can  produce  more  than  order  of  magnitude  in- 
creases in  the  reaeration  coefficient.  Based  on  the 
experiments  conducted,  empirical  equations  were 
developed  which  relate  wind-produced  excess 
reaeration  to  wind  and  water  velocities.  Equations 
were  also  developed  for  wind  shear  velocity  and 
roughness  height  in  the  wind  stream  over  the  water 
surface.  Curve  fitting  techniques  were  used  to 
determine  the  reaction  constants.  Improved 
modeling  efforts  can  be  made  along  with  realistic 
economic  evaluations  of  the  necessary  supplemen- 
tary means  such  as  sewage  treatment  to  maintain 
acceptable  water  quality  in  surface  streams  and 
rivers.  (Singh-ISWS) 
W77-06520 


CALIFORNIA  CURRENT  EDDY  FORMATION: 
SHIP,  AIR,  AND  SATELLITE  RESULTS, 

Scripps   Institution  of  Oceanography,   La  Jolla, 

Calif. 

R.  L.  Bernstein,  L.  Breaker,  and  R.  Whritner. 

Science,  Vol.  195,  No.  4276,  p  353-359,  28  January 

1977.  I0rcf,9fig. 


Descriptors:  'Currents(Water),  'California, 
•Eddies,  Hydrography,  Satellitcs(Artificial), 
Remote  sensing,  Ocean  currents,  Offshore  plat- 
forms. Oily  water,  Research  facilities. 
Identifiers:  'California  current,  *Eddy  formation, 
Offshore  oil  drilling,  Oil  spills,  Mesoscale  varia- 
tions, Research  vessels,  Current  flow. 

Quantitative  measurements  of  the  circulation  of 
the  California  Current  were  limited  to  hydro- 
graphic  determinations  of  temperature  and  salini- 
ty, augmented  by  satellite  data.  Clouds  permitting, 
satellite  scanner  systems  can  locate  major  ocean 
frontal  boundaries  if  they  are  associated  with  even 
quite  weak  horizontal  sea  surface  temperature 
gradients.  The  satellite  data  are  most  usefully  in- 
terpreted in  a  region  such  as  that  encompassing  the 
California  Current,  where  the  surface  and  main 
thermocline  temperature  distributions  have  some 
relation  to  each  other.  In  such  a  region,  it  is  possi- 
ble to  make  interpretations  of  circulation  based  on 
satellite-derived  sea  surface  temperature  patterns. 
The  correctness  of  these  interpretations  depends 
heavily  on  the  availability  of  historical  and  present 
day  subsurface  data.  Satellite  infrared  scanners,  in 
addition  to  providing  information  on  circulation 
with  vastly  increased  spatial  resolution,  have  the 
potential  (with  cooperative  weather)  for  providing 
increased  time  resolution.  These  improvements  in 
resolution  have  permitted  one  to  observe  that 
much  of  the  spatial  variation  in  the  California  Cur- 
rent takes  place  along  well-defined  fronts  and  to 
note  the  evolution  of  one  particular  meander. 
(Roberts-ISWS) 
W77-06523 


ON  THE  CHARACTERISTICS  AND  CIRCULA- 
TION OF  THE  SOUTHWESTERN  ATLANTIC 
OCEAN, 

Scripps   Institution  of  Oceanography,   La  Jolla, 

Calif. 

J.  L.  Reid,  W.  D.  Nowlin,  Jr.,  and  W.  C.  Patzert. 

Journal  of  Physical  Oceanography,  Vol.  7,  No.  1 ,  p 

62-91 ,  January  1977.  20  fig,  1  tab,  55  ref. 

Descriptors:  'Oceans,  'Atlantic  Ocean,  'Ocean 
circulation,  Properties,  'Antarctic,  Physical  pro- 
perties, Chemical  properties,  Temperature,  Water 
temperature,  Stability,  Density,  Salinity,  Circula- 
tion, Nutrients,  Oxygen,  Phosphates,  Deep  water, 
Currents(Water),  Ocean  currents,  Interfaces, 
Oceanography. 

Identifiers:  Southwestern  Atlantic  Ocean, 
'Weddell  Sea,  Circumpolar  water. 

The  waters  found  within  the  southwestern  Atlantic 
Ocean  extend  into  it  as  separate  layers,  each  with 
markedly  different  characteristics.  Along  the 
western  boundary,  the  deeper  waters,  derived 
from  the  North  Atlantic,  are  warm,  highly  saline, 
oxygen-rich,  and  nutrient-poor.  This  North  Atlan- 
tic Deep  Water  (NADW)  lies  within  the  density 
range  of  the  Circumpolar  Water  (CPW)  from  the 
south,  which  is  cooler,  lower  in  salinity,  very  low 
in  oxygen,  and  very  high  in  nutrients.  Where  the 
NADW  and  CPW  meet  in  the  southwestern  Atlan- 
tic, the  NADW  separates  the  CPW  into  two  layers 
above  and  below  the  NADW—each  less  saline, 
richer  in  nutrients,  and  lower  in  oxygen  than  the 
NADW.  Above  the  upper  branch  of  the  CPW  lies 
the  Subantarctic  Intermediate  Water,  which  is 
lowest  in  salinity  of  all  the  layers.  Beneath  the 
lower  branch  of  the  CPW  lies  an  abyssal  layer 
derived  from  the  mid-depths  of  the  Weddell  Sea.  It 
is  colder,  less  saline,  lower  in  nutrients,  and  higher 
in  oxygen  than  the  Circumpolar  Water.  These 
layers  appear  to  be  separated  vertically  by  density 
gradients,  which  tend  to  be  sharper  at  the  interface 
than  in  the  layers  themselves.  These  maxima  in 
stability,  which  result  from  the  interleaving  of 
water  masses  from  different  sources,  extend  over 
hundreds  of  kilometers:  apparently  vertical 
exchange  processes  are  not  strong  enough  to  dis- 
sipate them.  (Sims-ISWS) 
W77-06524 


SHORELINE  MANAGEMENT  AND  HOA1 
(  AN  THE  INDUSTRY  SURVIVE.  (RhPO* 
THE  FOURTH  MARINE  HE'  REATION 
(TERENCE). 

For  primary  bibliographic  entry  se«  Field  6E, 


W77 -06544 


kfT 


CONSTITUTIONALITY    OF    STATE 
ZONES    IN   THE    HIGH   SEAS:    THE 
FISHERIES  CONSERVATION  ZONE  ACT,! 
Oregon  Univ.,  Eugene.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E 
W77-06551 


MINERAL  RESOURCES  OF  THE 
SEABED  (HEARINGS  ON  HR  1187< 
PROMOTE  ORDERLY  CONSERVATION* 
DEVELOPMENT  OF  THE  MIN 
RESOURCE  OF  THE  DEEP  SEABED). 
For  primary  bibliographic  entry  see  Field  6E 
W77-06556 


PEOPLE  AND  THE  SOUND.  WATER  MAN 
MENT. 

Environmental  Protection  Agency,  Boston,  J. 
For  primary  bibliographic  entry  see  Field  6B  ■ 
W77-06594 


PEOPLE  AND  THE  SOUND.  OUT1 
RECREATION, 

Bureau  of  Outdoor  Recreation,  Washington,! 
For  primary  bibliographic  entry  see  Field  6B 
W77-06595 


PEOPLE   AND   THE   SOUND.   EROSION. 
SEDIMENTATION, 

Army  Engineer  District,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  6B. 
W77-06596 


PEOPLE      AND      THE      SOUND.      MINI 
RESOURCES  AND  MINING, 

Bureau  of  Mines,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-06597 


PEOPLE  AND  THE  SOUND.  FLOOD  DAlV 
REDUCTION. 

Army  Engineer  District,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  6B. 
W77-06598 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


MEMBRANE  SCALING   PREVENTION  IT 
ELECTRODIALYSIS        DESALINATION 
BRACKISH         WATER         (ZAPOBIENG 
POWSTAWANIU  KAMTEN1A  H 

BRANOWEGO  PODCZAS  ELEKTRODIA 
WOD  SLONAWYCH), 
G.  Blazejewska,  T.  Winnicki,  and  T.  Gudra. 
In:  Metody  Fizykochemiczne  Oczyszczania  V 
Sciekow  (Referaty  Z  Konferencii  Nauk 
Technicznej),  May  6-7,  1976,  Lublin,  Pc 
Marie  Curie-Sklodowska  University,  Lublin 
1,  pi  1-16.  3  fig,  1  tab,  1  ref. 

Descriptors:  'Membranes,  'Treatment  faci 

'Brackish     water,      'Waste     water     treati 

'Desalination  processes,  Electrodialysis,  SI/ 

'Scaling. 

Identifiers:    'Ultrasonic    vibration,    'Meml 

scaling. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 
Use  Of  Water  Of  Impaired  Quality— Group  3C 


■al  considerations  involved  in  the  electrodi- 
process  were  discussed.  Concentration 
zation,  precipitation  of  heavily  dissolving 
and  other  factors  were  investigated  to  deter- 
their  influences  relative  to  the  process.  Ex- 
:nts  were  described  which  evaluated  ul- 
lic  vibrations  as  a  means  of  preventing  mem- 
scaling.  Determinations  were  made  on  the 
of  ultrasonic  vibration  intensity  on  the 
its  of  sludge  in  the  concentration  chamber. 
as-FIRL) 
16187 


«  FOR  INCREASING  THE  FLOW 
>SS  A  REVERSE  OSMOSIS  MEMBRANE 
3  AN  ALTERNATING  ELECTRIC  FIELD, 

es  Stiftung  fuer  Forderung  der  Forschung 

Entsalzung     des     Wassers     (Switzerland). 

nee). 

Oesterle. 

'atent  No.  3,990,968,  7  p,  5  fig,  2  tab,  4  ref; 

il  Gazette  of  the  United  States  Patent  Of- 

' 01952,  No  2,  p  760,  November  9, 1976. 

iptors:  *Patents,  *Desalination,  'Reverse 
is,  *Water  treatment,  *Desalination 
ises,  Desalination  apparatus,  'Membrane 
ises,  Electric  currents,  Electric  fields,  Alter- 
currents,  Descaling,  Membranes,  Waste 
treatment. 

ow  across  the  membrane  decreases  not  only 
the  compaction  effect  on  the  membrane  by 
ressure  but  also  as  the  result  of  accumula- 
'  salt  or  salt  solutions  across  the  membrane, 
ilarly  on  the  feed  side  surface  of  the  mem- 
These  concentrations  produce  a  potential 
acts  in  opposition  to  the  desalination  reac- 
his  invention  proceeds  on  the  concept  of  ex- 
g  a  motive  power  on  molecules, 
molecules  and  particles  of  the  feed  solution 
immediate  neighborhood  of  the  membrane 
t.  This  motive  power  is  produced  by  electric 
rating  forces  caused  by  an  alternating  elec- 
ld,  and  using  the  highest  gradient  possible  of 
ric  constants  at  the  infinitesimal  surface 
f  the  membrane  surface.  The  method  of  the 
ion  involves  impressing  an  alternating  elec- 
Id  on  the  contacting  surface,  the  field  hav- 
frequency  corresponding  to  the  relaxation 
ncy  of  the  solute,  the  frequency  being  in  the 
rom  about  30  to  10,000  Hertz.  (Sinha-OEIS) 
5454 


Vater  Yield  Improvement 


rATION  MANAGEMENT  GUIDLINES 
INCREASING  WATER  YIELDS  IN  A 
RID    REGION:     AN     ARIZONA     CASE 

r, 

a  Univ.,   Tucson.   School   of  Renewable 

1  Resources. 

Fogel. 

onservation  Guide  3,  Conservation  in  Arid 

miarid  Zones,  p  73-84,  1976.  1  tab,  5  fig,  17 


>tors:  *Water  yield  improvement, 
ation  effects,  'Watershed  management, 
rid  climates,  'Water  supply,  'Arizona, 
lion  establishment,  Water  yield,  Ground- 
Surface  waters,  Aquifers,  Water  demand, 
tation(Atmospheric),  Streamflow,  Water 
Hydrologic  aspects,  Infiltration,  Intercep- 
Evapotranspiration,  Snow  management, 
:nefit  analysis. 

itate  of  Arizona,  more  water  is  withdrawn 
i  surfaces  and  groundwater  reservoirs  than 
■ally  being  replaced  and  studies  have  been 
ken  to  find  practices  that  will  tend  to 
water  supply  and  demand.  A  review  of  the 
it  aspects  of  this  research  is  presented  as 
ies  for  either  the  operational  or  research 
f  vegetation  management  to  increase  water 


supplies  for  water-short  regions  throughout  the 
world.  The  role  of  vegetation  in  the  process  by 
which  precipitation  is  converted  to  streamflow, 
selection  of  treatments  for  increasing  water  yield, 
specific  water  yield  improvement  opportunities  in 
Arizona,  and  the  economic  considerations  of 
vegetation  management  are  presented  and  evalu- 
ated. The  role  of  vegetation  management  on  the 
bydrologic  processes,  water  yield,  and  water 
quality  is  discussed.  Removal  or  conversion  of 
vegetation  and  snowpack  management  are 
discussed  as  treatments  for  increasing  water  yield. 
Benefits  and  costs  of  the  programs  discussed  are 
difficult  to  estimate.  To  be  valuable,  the  relative 
benefits  and  costs  of  a  program  adopted  to  in- 
crease streamflow  should  be  carried  out  not  only 
at  the  watershed  level  but  down  through  the  entire 
system  to  the  ultimate  user.  (Jamail-Arizona) 
W77-06238 


RUNOFF  POTENTIAL  OF         DESERT 

CATCHMENTS  IN  BIKANER  DISTRICT, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
For  primary  bibliographic  entry  see  Field  4B. 
W77-06246 


COPING  WITH  WATER  DEFICIENCY  IN  ARID 
AND  SEMIARID  COUNTRIES  THROUGH 
HIGH-EFFICIENCY  WATER  MANAGEMENT, 

Water  Planning  for  Israel  Ltd.,  Tel  Aviv. 

A.  Wiener. 

Ambio,  Vol.  6,  No.  l,p  77-82,  1977.  2  fig,  11  ref. 

Descriptors:  'Water  resources  development, 
'Water  allocation(PoIicy),  'Regional  develop- 
ment, 'Water  supply,  'Comprehensive  planning, 
'Irrigation  practices,  Groundwater  resources, 
Multiple-purpose  projects,  Crop  production, 
'Water  conservation,  Water  policy,  Water  reuse, 
'Arid  lands. 

In  water  resources  planning  in  an  arid  country,  a 
comprehensive  program  must  take  into  account  at 
least  four  basic  considerations:  spatial  distribution 
and  seasonal  and  cyclical  variability  of  water 
resources,  water  requirements,  pollution,  and  in- 
stitutional constraints.  In  an  ideal  situation  (no 
economic  limitations  and  all  decisions  rational), 
the  most  comprehensive  plan  should  be  adopted 
utilizing  all  four  planning  strategies  equally.  How- 
ever in  reality,  especially  in  the  less  developed 
countries,  a  mixed  strategy  must  be  developed  ac- 
centing different  priorities,  allowing  speedier 
operational  decision-making  with  the  advantage  of 
the  overall-direction  offered  by  a  comprehensive 
analysis.  Israel  is  offered  as  an  example  where 
mixed-approach  systematic  planning  has  been 
used  to  minimize  economic  dislocations  caused  by 
water  scarcity  and  to  foster  rapid  expansion  of  ir- 
rigated agriculture.  A  historical  treatment  traces 
major  water  resource  planning  projects  un- 
dertaken. Planning  strategies  for  creating  a  fully 
integrated  water  supply  system  are  outlined. 
(Bennett-Arizona) 
W77-06248 


3C.  Use  Of  Water  Of  Impaired 
Quality 


SOME  MEASURES  OF  REDUCING  LEACHING 

LOSS    OF    NITRATES    BEYOND    POTENTIAL 

ROOTING  ZONE  I.  PROPER  COORDINATION 

OF    NITROGEN    SPLITTING    WITH    WATER 

MANAGEMENT, 

Punjab  Agricultural  Univ.,  Ludhiana  (India).  Dept. 

of  Soils. 

B.  Singh,  and  G.  S.  Sekhon. 

Plant  and  Soil,  Vol.  44,  p  193-200,  1976.  1  fig   4 

tab,  9  ref. 

Descriptors:  'Leaching,  'Irrigation  effects, 
'Irrigation  programs,  'Nitrates,  'Root  zone,  Crop 
production,  Water  management(Applied),  Fertil- 
izers. 


Identifiers:    'Nitrogen-splitting,    'India,    Unsatu- 
rated zone. 

A  field  experiment  was  conducted  in  Punjab, 
India,  to  investigate  nitrate  leaching  patterns  from 
the  root  zone  to  the  unsaturated  zone  under  12  ir- 
rigation schedules  and  N-splitting  treatments  after 
the  harvest  of  wheat.  The  total  amounts  of  N  and 
water  applied  were  the  same  with  each  treatment. 
As  the  rate  of  irrigation  increased  and  its  frequen- 
cy decreased,  more  N03--N  remained  unutilized 
and  was  eventually  lost  beyond  the  potential  root- 
ing zone.  As  irrigation  becomes  lighter  and  more 
frequent,  nitrates  travel  slowly  and  thus  remain 
longer  within  reach  of  the  roots  and  are  leached 
less  beyond  the  rooting  zone;  only  nitrates  from 
the  third  and  fourth  nitrogen  split  remain  unutil- 
ized. Nitrate  absorption  by  the  roots  seems  to  be 
the  main  mechanism  through  which  nitrogen  loss 
to  deeper  soil  layers  can  be  prevented.  The  depth 
and  efficiency  of  the  rooting  system  also  has  an 
important  part  in  determining  nitrate  leaching  pat- 
terns near  the  unsaturated  zone.  A  proper  irriga- 
tion schedule  and  N-splitting  program  provides  an 
efficient  rooting  system  and  insures  higher  crop 
yields.  (Jahns-Arizona) 
W77-06232 


FERTILITY  AND  MIXED  SALINITY  ON 
GROWTH  AND  CA,  MG,  NA,  P  AND  CI  CON- 
CENTRATIONS OF  TOMATO,  CORN,  AND 
SUDAN  GRASS  GROWN  IN  SAND  CULTURE, 

California  Univ.,  Los  Angeles.  Plant  Nutrition. 
P.  Patel,  and  A.  Wallace. 

Communications  in  Soil  Science  and  Plant  Analy- 
sis, Vol.  7,  No.  4,  p  375-385,  1976.  8  tab,  12  ref. 

Descriptors:  'Salinity,  'Salt  balance,  'Crop 
response,  'Crop  production,  'Fertility,  Fertil- 
izers, Fertilization,  Soil  chemical  properties, 
Sudan  grass,  Tomatoes,  Corn(Field),  Sodium 
compounds,  Phosphorus  compounds,  Water 
management(Applied),  Salts. 

A  study  was  conducted  to  evaluate  phosphorus- 
salinity  interactions  in  three  crops  under  con- 
trolled conditions,  using  Ca-Na  chloride  salinity. 
Experiments  were  conducted  in  a  greenhouse  on 
tomato,  corn,  and  Sudan  grass.  Corn  and  tomato 
yields  decreased  as  salinity  increased,  while  in 
Sudan  grass  yield  increased  slightly  at  the  low 
salinity  level  but  decreased  at  the  higher  level. 
Yields  of  tomato,  corn,  and  Sudan  grass  were  sig- 
nificantly increased  by  phosphorus  fertilization  at 
the  medium  salt  treatment  level,  but  the 
phosphorus  fertility  effect  was  negligible  at  the 
high  salt  level.  Salinity  treatments  significantly  in- 
creased calcium  concentrations  in  all  crops 
because  calcium  was  a  component  of  the  salinity. 
Responses  to  phosphorus  fertilization  may  be  ob- 
tained even  with  moderate  amounts  of  salinity 
semi-tolerant  crops.  At  high  salinity  levels,  how- 
ever, there  may  be  no  response  from  phosphorus 
fertilization  even  if  the  amount  of  available 
phosphorus  were  low,  because  salinity  would  be 
the  limiting  factor.  (Jamail-Arizona) 
W77-06233 


EFFECT  OF  GENOTYPE  AND  RAINFALL  ON 
YIELD  AND  QUALITY  OF  FORAGE  BARLEY 
AND  WHEAT  VARD2TD2S  IN  A  SEMI-ARID  RE- 
GION, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
For  primary  bibliographic  entry  see  Field  3F. 
W77-06234 


MODEST  TECHNIQUES. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-06237 


-A 


YIELD  AND  NITROGEN  UTILIZATION  BY 
WHEAT  IN  RELATION  TO  MOISTURE  AND 
FERTILITY  LEVELS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
For  primary  bibliographic  entry  see  Field  3F. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C  — Use  Of  Water  Of  Impaired  Quality 


W77 -06241 

SALINITY  AND  WATERLOGGING  IN  THE 
NEAR-EAST  REGION, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Cairo  (Egypt).  Near  East  Regional  Of- 
fice. 

M.  M.  Elgabaly. 
Ambio,  Vol.  6,  No.  1 ,  p  36-39,  1977,  1  tab,  7  ref. 

Descriptors:  *Salinity,  *Irrigation  effects, 
•Irrigation  efficiency,  *Saline  water,  *Soil  water, 
Arid  lands,  Irrigation,  Irrigation  water,  Semiarid 
climates,  Water  resources,  Surface  irrigation, 
Subsurface  irrigation,  Brackish  water,  Alkalinity, 
Water  management(Applied),  Leaching,  Irrigation 
systems,  Seepage,  Water  storage,  Water  require- 
ments, Groundwater,  'Saturated  soils. 
Identifiers:  Drip  irrigation,  *Near-East  region. 

Soil  deterioration  caused  by  waterlogging  and 
salinity  of  irrigated  land  in  arid  and  semiarid  areas 
is  a  serious  problem,  especially  as  more  land  is  ir- 
rigated in  developing  countries  in  efforts  to  meet 
increasing  food  demand.  The  problems  of  water- 
logging and  salinity  and  possible  solutions  are 
discussed  in  relation  to  the  Near  East  region  which 
is  characterized  by  low  annual  rainfall  of  irregular 
nature  and  uneven  distribution.  Available  water 
resources  for  irrigation  consist  of  both  surface 
water  and  groundwater.  Much  of  the  groundwater 
is  saline,  and  the  problems  of  its  use  for  irrigation 
are  discussed.  Irrigation  practices  and  inadequate 
drainage  resulting  in  inefficient  water  use,  causes 
of  salinity,  alkalinity  and  waterlogging,  and  salini- 
ty control  are  also  discussed.  Improved  water 
management  practices  are  evaluated,  including 
control  of  water  table  depth,  land  levelling, 
leaching  requirements,  reduction  of  water  loss, 
maintaining  a  favorable  salt  balance,  and  the  selec- 
tion of  proper  irrigation  methods.  It  is  essential  to 
develop  a  system  of  monitoring  changes  taking 
place  in  the  soil  so  that  counter-measures  can  be 
taken  before  serious  soil  degradation  occurs. 
(Jamail-Arizona) 
W77-06244 


OKLA.      SEARCHES      FOR       DROUGHT-RE- 
SISTANT SEED, 

For  primary  bibliographic  entry  see  Field  3F. 
W77-06245 


EFFECT  OF  THE  QUALITY  OF  IRRIGATION 
WATER  ON  THE  YIELD  OF  SOME  WHEAT 
(TRITICUM  AESTIVUM)  VARIETIES  IN  A 
SANDY  SOIL  OF  RAJASTHAN, 

Udaipur  Univ.  (India). 

G.  L.  Maliwal,  S.  S.  Manchar,  and  K.  V.  Paliwal. 
Annals  of  Arid  Zone,  Vol.  15,  No.  1  and  2,  p  17-22, 
March  and  June,  1976.  2  tab,  8  ref. 

Descriptors:  'Impaired  water  use,  'Saline  water, 
'Salt  tolerance,  'Irrigation  effects,  Soil  types, 
Sands,  Irrigation,  Irrigation  water,  Salinity,  Salts, 
Wheat,  Impaired  water  quality,  Clays,  Leaching, 
Crop  production. 
Identifiers:  'Rajasthan(Soils). 

A  two-year  field  experiment  was  conducted  on 
sandy  soil  to  study  the  effect  of  irrigation  water 
quality  on  the  yield  of  four  varieties  of  wheat. 
Results  indicate  that  grain  yield  was  more  affected 
by  water  quality  than  straw  yield.  Further  conclu- 
sions are  drawn  concerning  salinity  and  crop 
growth.  The  use  of  extremely  saline  waters  on 
highly  permeable  light  sandy  soil  is  quite  reasona- 
ble. Under  such  conditions  there  is  either  a  much 
smaller  accumulation  of  salts  or  the  salts  accumu- 
lated in  the  previous  irrigation  arc  leached  down  in 
subsequent  irrigations  leading  to  a  much  smaller 
salt  concentration  than  the  critical  limit  of  salt 
tolerance  of  the  crop  grown.  Moreover,  the  actual 
period  of  contact  of  saline  irrigation  water  with 
roots  of  the  plant  is  much  less,  due  to  rapid  gravity 
flow  in  sandy  soil  as  compared  to  clay  loam  or 


clayey  soils.  The  yield  potential  of  the  four  varie- 
ties of  wheat  is  presented.  (Jamail-Arizona) 
W77  -06247 


QUALITY  OF  UNDERGROUND  IRRIGATION 
WATER  IN  THE  SEMI  ARID  TRACT  OF  AGRA 
DISTRICT, 

Raja  Balwant  Singh  Coll.  (India).  Dept.  of  Agricul- 
tural Chemistry. 
P.  Narain,  B.  Singh,  and  B.  Pal. 
Annals  of  Arid  Zone,  Vol.  15,  No.  1  and  2,  p  8-16, 
March  and  June,  1976.  2  fig,  3  tab,  5  ref. 

Descriptors:  'Irrigation  water,  'Water  quality, 
'Saline  water,  Impaired  water  use,  'Subsurface 
waters,  Semiarid  climates,  Irrigation,  Subsurface 
irrigation,  Brackish  water,  Salinity,  Soil  chemical 
properties,  Arid  lands,  Alkalinity,  Wells,  Cations, 
Sodium,  Anions. 
Identifiers:  'Agra  district(India). 

A  survey  was  conducted  in  the  semiarid  Agra  dis- 
trict of  India  to  determine  the  extent  of  the 
problem  of  salinity  and  alkalinity  of  subsurface 
waters  used  for  irrigation.  Over  four  hundred  sam- 
ples of  the  water  were  analyzed  for  chemical  con- 
tent. The  results  are  presented.  Average  composi- 
tion of  cations  and  anions  is  depicted  graphically. 
Sodium  was  the  dominant  cation  in  these  waters, 
followed  by  magnesium  and  calcium.  With  in- 
creased salinity  of  the  water  samples,  concentra- 
tions of  sodium,  magnesium  and  calcium  also  in- 
creased, the  sodium  increase  being  greatest.  An  in- 
crease in  the  concentration  of  chloride  at  higher 
salinity  was  associated  with  decrease  in  the  con- 
centration of  the  sulphate  ion.  Boron  content  was 
found  to  increase  with  the  increasing  salinity  of 
underground  water  in  areas  of  higher  aridity. 
(Jamail-Arizona) 
W77 -06249 


NITRATE  AND  CHLORIDE  IN  GROUND 
WATER  UNDER  IRRIGATED  AGRICULTURE 
IN  CENTRAL  WISCONSIN, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-06313 


WATER  POLLUTION  FROM  INDUSTRIAL 
SOURCES  IN  SWEDEN  AND  RECENT  TRENDS 
TO  PREVENT  IT, 

Swedish  Water  and  Air  Pollution  Research  Lab., 

Goteborg. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-06383 


THE  ROLE  OF  NEW  TECHNOLOGIES  FOR 
IMPROVED  WATER  MANAGEMENT  AND  RE- 
LATED EFFECTS  ON  WATER  LAW  SYSTEMS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources;   and   Arizona   Univ.,   Tucson. 
Dept.  of  Systems  and  Industrial  Engineering. 
For  primary  bibliographic  entry  see  Field  6E. 
W77-06534 


THE  COLORADO  RIVER  SALINITY 
PROBLEM-OLD  APPROACHES  TO  A  NEW 
ISSUE, 

For  primary  bibliographic  entry  see  Field  5G. 
W77-06540 

3D.  Conservation  In  Domestic  and 
Municipal  Use 


PROCESSING  OF  COMBINED  DOMESTIC 
BATH  AND  LAUNDRY  WASTE  WATERS  FOR 
REUSE  AS  COMMODE  FLUSHING  WATER, 

National  Aeronautics  and  Space  Administration, 
Langley  Station,  Va.  Langley  Research  Center. 
For  primary  bibliographic  entry  see  Field  5D. 
W77-06I96 


AVAILAHILMY     OF      WA'IER      SI  PPI.Ifc' 

NORTHWES1  GEORGIA 

Geological      Survey,      DoraviJie,      Ga       \ 

Jf'.CS  UlV 

For  primary  bibliographic  entry  bee  Field  4A. 
W77 -06336 


INTEREST       GROUP       PERCEPTIONS 
DEVELOFMEM   ISSUES  IN  'I  IDE  WATER 
GINIA, 

Virginia     Polytechnic     Inst,     and     State    I 
Blacksburg.  Dept.  of  Geography 
For  primary  bibliographic  entry  see  Field  6G. 
W77 -06400 


COMBINED  WATER  METER  AND 
REGULATOR, 

Kaiser      Aerospace      and      Electronics 

Oakland,  Calif.  (Assignee). 

R.  G.  Coffman. 

U.S.  Patent  No.  3,990,299,  12  p,  10  fig,  4  ref;I 

cial  Gazette  of  the  United  States  Patent  0:: 

Vol.  952,  No  2,  p  540,  November  9,  1 976. 

r 

Descriptors:      'Patents,      'Water     conserve 
'Water  control,   'Domestic  water,  'Efficie  : 
'Water  consumption,  Measurement,  Water  i 
surement,  Instrumentation. 
Identifiers:  Water  pressure  regulators. 

A  water  meter  and  regulator  that  can  be  us> 
replace  existing  water  meters  without  signif 
modifications  in  the  piping  to  and  from  the  exii 
water  meter  promotes  water  conservation 
providing  for  water  pressure  reduction  if) 
economical  manner.  The  invention  has  a  hou 
which  contains  both  a  water  meter  and  a  pre; 
regulator  stacked  vertically  so  that  the  o\i 
diameter  of  the  housing  is  equivalent  to  that  o 
isting  water  meters.  A  removable  pari': 
separates  the  cavities  and  removal  of  the  part 
provides  access  to  both  cavities  for  mainten; 
The  pressure  regulator  includes  a  reciproi 
valve  and  the  partition  has  a  guide  for  such  4 
so  that  when  the  partition  is  removed  the  val 
accessible.  The  lower  cavity  contains  a  back 
check  valve  for  affording  reverse  flow  shouli 
output  pressure  exceed  the  input  pressure;  a  | 
sure  relief  valve  for  releasing  water  to  the  ext : 
of  the  apparatus  should  pressure  downstreai: 
the  apparatus  reach  an  excessive  level;  ai 
screen  for  preventing  entry  of  solid  particu 
into  the  relatively  delicate  meter  mechanism  ii 
upper  chamber.  (Sinha-OEIS) 
W77-06452 


SEASONAL  AND  WAVELENGTH  DEI 
DENCE  OF  URBAN/RURAL  RADIANCE 
IOWA, 

Iowa  State  Univ.,  Ames.  Dept.  of  Aerospace 

gineering;    and    Brooks,    Borg   and   Skiles, 

Moines,  Iowa. 

For  primary  bibliographic  entry  see  Field  7B. 

W77-06514 


THE  IMPACT  OF  PUBLIC  LAW  92-500  ON 
NICIPAL  POLLUTION  CONTROL  TECHNO  I 
GY, 

Municipal  Environmental  Research  Lab.,  Ciri 

nati,  Ohio. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-06532 


PEOPLE      AND      THE      SOUND.     OUTDfl 
RECREATION, 

Bureau  of  Outdoor  Recreation,  Washington,  D 
For  primary  bibliographic  entry  see  Field  6B. 
W77-06595 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION-Field  3 

Conservation  In  Agriculture — Group  3F 


Conservation  In  Industry 


USE    AND    RE-USE    OF    SEWAGE    EF- 

ENT, 

ses  Water  Authority,  London  (England). 

irimary  bibliographic  entry  see  Field  5D 

06116 


FRESHER  ON  SODIUM  HYPOCHLORITE. 

rimary  bibliographic  entry  see  Field  5D 
06142 


'  PAYOUT  FROM  IN-PLANT  RECOVERY 

PENT  SOLVENTS, 

B.  W. )  Associates,  Woodcliff  Lake,  N.  J. 

rimary  bibliographic  entry  see  Field  5D 

96210 


ER  RECOVERY  FROM  PHOTOGRAPHIC 
8  WATERS  BY  ION  EXCHANGE, 

we  General,  Inc.,  Hollywood,  Calif, 
rimary  bibliographic  entry  see  Field  5D 
)6212 


rE  TREATMENT  SYSTEM  CUTS  WATER 

IY  2/3. 

•imary  bibliographic  entry  see  Field  5D 

16217 


CH  MODIFICATIONS  TO  REDUCE  POL- 
NTS, 

>erg  (A.  H.),  Inc.,  Mercer  Island,  Wash, 
imary  bibliographic  entry  see  Field  5G 
6225 


!R  GENERATION  FROM  HOT  BRINES, 

nbaum. 

atent  No.  3,988,895,  8  p,  5  fig,  4  ref ;  Official 
■  of  the  United  States  Patent  Office,  Vol 
)l,p  56,  November 2,  1976. 

ptors:  *Patents,  *GeothermaI  studies, 
nal  studies,  Heat  exchangers,  Heat  transfer, 
ic  power  production,  Corrosion,  Scaling. 

hod  of  producing  power  from  geothermal 
ith  fluid  as  the  carrier  is  by  recovering  the 
om  the  liquid  portion  of  a  geothermal  fluid 

may  contain  salts  and  other  dissolved 
Is.  The  steps  are:  passing  the  geothermal 
in  heat  exchange  relationship  above   the 

by  direct  contact  with  a  working  fluid  to 
:e  the  working  fluid,  the  working  fluid  hav- 
oiling  point  below  the  input  temperature  of 
othermal  fluid;  and  expanding  resulting 
:ed  fluid  in  a  power  extracting  gas  expan- 
vice.  (Sinha-OEIS) 
i442 


»S  FOR   RECOVERY   OF   DISSOLVED 
URY   SALTS    FROM    AQUEOUS   SOLU- 

i-Pacific  Corp.,  Portland,  Oreg.  (Assignee), 
nary  bibliographic  entry  see  Field  5D. 
445 


3D  AND  APPARATUS, 

e  Ltd.,  Oakville  (Ontario).  (Assignee), 
nary  bibliographic  entry  see  Field  5D. 
446 


)D     FOR     CONSTRUCTING     AN     ICE 
ORM, 

Co.,  Dallas,  Tex.  (Assignee), 
a,  Jr,  and  J.  E.  Zupanick. 
tent  No.  3,990,253,  4  p,  3  fig,  3  ref;  Official 
of  the  United  States  Patent  Office,  Vol 
•AP  525,  November  9,  1976. 


Descriptors:    *Patents,    *Ice,    *Sea    ice,    *Cold 
weather  construction,  'Offshore  platforms,  Oil  in- 
dustry, Drilling,  Exploration,  Arctic,  Structures, 
Freezing,  Thermodynamics. 
Identifiers:  Ice  islands. 

A  work  platform  for  oil  drilling,  oil  production,  or 
other  purposes  is  constructed  in  arctic  waters  by 
locating  a  natural  ice  island  of  suitable  area  and 
thickness,  and  moving  it  to  the  desired  platform  lo- 
cation. The  ice  island  is  anchored  to  the  sea  floor 
by  installing  at  least  one,  but  prefereably  a  number 
of,  generally  cylindrical  sheats  beneath  it  which 
extend  from  the  island  to  the  sea  floor  below.  The 
sheats  are  filled  with  water,  and  a  thermosiphon  is 
installed  interiorly  of  the  sheath.  As  the  ther- 
mosiphon extracts  heat  from  the  water  within  the 
sheath,  the  water  is  converted  to  ice,  and  even- 
tually the  entire  body  of  water  within  the  sheath  is 
frozen,  thereby  forming  a  column  of  ice  which 
anchors  the  island  to  the  sea  floor  in  the  desired  lo- 
cation. (Sinha-OEIS) 
W77-06451 


3F.  Conservation  In  Agriculture 


THE  PASTORAL  ZONE-REPRIEVED, 

For  primary  bibliographic  entry  see  Field  2B 
W77-06231 


SOME  MEASURES  OF  REDUCING  LEACHING 

LOSS    OF    NITRATES    BEYOND    POTENTIAL 

ROOTING  ZONE  I.  PROPER  COORDINATION 

OF    NITROGEN    SPLITTING    WITH    WATER 

MANAGEMENT, 

Punjab  Agricultural  Univ.,  Ludhiana  (India).  Dept. 

of  Soils. 

For  primary  bibliographic  entry  see  Field  3C 

W77-06232 


FERTDLITY  AND  MIXED  SALINITY  ON 
GROWTH  AND  CA,  MG,  NA,  P  AND  CI  CON- 
CENTRATIONS OF  TOMATO,  CORN,  AND 
SUDAN  GRASS  GROWN  IN  SAND  CULTURE, 

California  Univ.,  Los  Angeles.  Plant  Nutrition. 
For  primary  bibliographic  entry  see  Field  3C 
W77-06233 


EFFECT  OF  GENOTYPE  AND  RAINFALL  ON 
YIELD  AND  QUALITY  OF  FORAGE  BARLEY 
AND  WHEAT  VARIETIES  IN  A  SEMI-ARID  RE- 
GION, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
A.  Hadjichristodoulou. 

Journal  of  Agricultural  Science,  Vol.  87,  No  3  p 
489-497,  Dec.  1976.  2  fig,  4  tab,  10  ref. 

Descriptors:  *Crop  production,  *Barley,  *Wheat, 
♦Crop    response,    *Semiarid    climates,    Rainfall! 
Soil-water-plant  relationships,  Forages. 
Identifiers:    *Dry-matter   yield,    "Cyprus,   Crude 
protein. 

Results  are  reported  of  a  5-year  study  of  the  effect 
of  rainfall  on  dry-matter  (D.M.)  yield,  D.M.  con- 
tent, and  crude  protein  (CP)  of  8  forage  barley  and 
3  wheat  varieties  under  semi-arid  conditions  in 
Cyprus.  Both  genotype  and  rainfall  affect  D.M. 
yield  and  its  chemical  composition.  Genetic  varia- 
bility in  cereals  can  be  exploited  to  increase  forage 
yields  under  semi-arid  conditons.  The  628  barley 
offered  highest  mean  yields  (6.7  and  0.69  t/ha  of 
D.M.  and  CP  respectively),  had  the  greatest 
response  to  annual  rainfal  (33  g  D.M./mm  rainfall), 
and  gave  high  yields  in  all  environments.  Late 
varieties  had  higher  D.M.  and  lower  CP  contents 
than  early  varieties;  all  had  average  stability. 
Regrssion  coefficients  between  D.M.  yield  and 
mean  yield  of  varieties  for  all  environments  ranged 
from  0.81  to  1.14  and  were  unrelated  to  variety 
D.M.  yield.  The  fraction  of  D.M.  yield  variation 
explained  by  annual  rainfall  differences  ranged 
from  25  to  67%,  depending  on  the  variety.  Varietal 


response  to  annual  rainfall,  as  expressed  by  the 
regression  coefficient  between  D.M.  yield  and  an- 
nual rainfall,  was  positively  related  to  D.M.  yield. 
CP  yield  was  also  affected  by  annual  rainfall,  with 
correlation  coefficients  ranging  from  0.49  to  0.76, 
according  to  variety;  correlations  tended  to  be 
negative,  though  not  significant.  (Jahns- Arizona) 
W77-06234 


VARIATIONS  IN  RAINFALL  AS  A  NATURAL 
CONSTRAINT  ON  AGRICULTURE, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Land  Improvement  and  Drainage. 

For  primary  bibliographic  entry  see  Field  2B 

W77-06240 


YIELD  AND  NITROGEN  UTILIZATION  BY 
WHEAT  IN  RELATION  TO  MOISTURE  AND 
FERTHJTY  LEVELS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
S.  D.  Singh,  and  R.  K.  Aggarwal. 
Annals  of  Arid  Zone,  Vol.  15,  No.  1  and  2,  p  43-52, 
March  and  June,  1976.  2  fig,  3  tab,  12  ref. 

Descriptors:  *Soil  moisture,  *Nitrogen,  "Crop 
production,  *Fertilizers,  Moisture  content, 
Moisture  availability,  Irrigation,  Irrigation  effects,' 
Irrigation  water,  *Wheat,  Soil  water,  Plant 
growth,  Nutrients,  Arid  lands. 

Research  in  arid  areas  has  shown  that  dwarf  wheat 
frequently  responds  to  nitrogen  fertilization  and 
these  responses  are  regulated  by  moisture  condi- 
tions. Relationships  of  soil  water  and  crop  growth 
are  thus  complicated  by  the  availability  of  soil 
water  and  of  essential  plant  nutrients.  This  study 
describes  the  influence  of  a  variable  moisture 
supply  on  the  yield  of  wheat  and  use  efficiency  of 
applied  nitrogen.  Experiments  were  conducted 
with  wheat  on  a  sandy  loam  soil.  Results  indicate 
that  the  yield  increased  as  the  moisture  supply  was 
increased,  the  general  trend  being  one  of  a  modest 
decrease  in  percent  of  nitrogen  in  grains  and 
nitrogen  requirements,  but  nitrogen  uptake  show- 
ing a  steady  increase.  Use  efficiency  of  applied 
nitrogen  increased  with  increase  in  moisture 
supply  decreased  with  increasing  levels  of 
nitrogen.  Irrigation  at  50  percent  water  depletion 
level  and  80  kilograms  N/ha  makes  a  suitable 
water-nitrogen  combination  for  optimum  yield  of 
wheat  and  nitrogen  utilization  under  limited  water 
and  fertilizer  supplies.  (Jamail-Arizona) 
W77-06241 


PROLONGED  DRY  SPELLS  AT  BELLARY 
DURING  THE  SOUTHWEST  MONSOON 
SEASON, 

University   of  Agricultural   Sciences,   Bangalore 

(India). 

For  primary  bibliographic  entry  see  Field  2B 

W77-06242 


SCHEDULING     IRRIGATION     FOR     WHEAT 
CROP  IN  LIGHT  SOILS  OF  RAJASTHAN, 

Udaipur  Univ.  (India). 

R.  S.  Ram,  and  R.  M.  Singh. 

Annals  of  Arid  Zone,  Vol.  15,  No.  1  and  2,  p  77-84, 

March  and  June,  1976.  3  tab,  4  ref. 

Descriptors:  *Moisture  availability,  *Moisture 
deficit,  *Soil  moisture,  *Water  requirements, 
•Irrigation  efficiency,  Evaporation,  Irrigation,  Ir- 
rigation water,  *Wheat,  Soil  types,  Sands, 
Lysimeters,  Evaporation  pans,  Evapotranspira- 
tion,  Irrigation  practices,  Water  loss,  Moisture, 
Soil  water,  Moisture  stress,  *Crop  production, 
Water  utilization. 
Identifiers:  *Rajasthan(India). 

Experiments  were  conducted  to  determine  the 
water  requirements  of  wheat  in  light  soils  during 
different  growth  states  and  to  schedule  irrigation 
on  the  basis  of  pan  evaporation  measurements. 
The  studies  were  conducted  in  weighing  lysimeters 
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E 


at  Jobner,  India.  The  soil  was  sandy,  water  availa- 
bility low,  and  irrigation  frequent.  Water  was  ap- 
plied at  30  and  40  percent  available  soil  moisture 
(70  and  60  percent  depletion).  Daily  loss  in  weight 
in  both  lysimeters  was  recorded  as  actual  evapora- 
tion. The  crop  was  harvested  after  maturity  and 
yield  recorded.  The  results  are  presented.  The 
yield  of  wheat  per  area  per  unit  water  was  better 
when  irrigated  at  40  percent  available  soil  moisture 
than  at  30  per  cent.  Total  evapotranspiration  in  the 
season  when  irrigated  at  40  percent  available  soil 
moisture  was  366  millimeters,  and  1 1  irrigations 
were  needed  including  pre-sowing  irrigation. 
(Jamail-Arizona) 
W77-06243 


OKLA.      SEARCHES      FOR       DROUGHT-RE- 
SISTANT SEED, 

Soybean  Digest,  Vol.  36,  No.  3  p  23,  January, 
1976. 

Descriptors:      *Moisture      stress,      *Soybeans, 
'Oklahoma,       *Seeds,       Agriculture,       Crops, 
Agronomic    crops,    Stress,    Drought    tolerance, 
'Drought  resistance,  Crop  production. 
Identifiers:  'Drought  resistance  seeds. 

The  possibility  of  growing  soybeans  in  a  more  arid 
region  of  Oklahoma  than  where  they  are  now 
grown  is  discussed.  Oklahoma  State  University  is 
conducting  research  including  testing  some  experi- 
mental small-seeded  types  which  may  be  adapta- 
ble to  drier  areas.  A  small  seed  should  fill  better 
than  larger  seeds,  which  wrinkle  under  moisture 
stress.  The  experimental  seed  is  about  two-thirds 
the  size  of  most  soybean  varieties.  Normal  seed 
runs  about  12  to  15  grams  per  100  seeds,  while  the 
smaller  seeds  average  about  8  or  9  grams.  With 
smaller  seed,  it  is  hoped  that  soybeans  can  be 
grown  in  the  more  arid  regions  without  irrigation. 
It  is  estimated  that  three  to  five  years  of  testing 
will  be  needed  to  determine  how  successful  the 
small  seeds  will  be.  Soybeans  are  often  double 
cropped  with  wheat  in  Oklahoma.  (Jamail- 
Arizona) 
W77-06245 


COMBINED  USE  OF  GROUND  AND  SURFACE 
WATERS  FOR  IRRIGATION, 

D.  M.  Kats. 

Soviet  Hydrology,  Selected  Papers,  No.  3,  p  190- 
194,  1975.  3  tab,  13  ref.  Translated  from 
Gidrotekhnika  i  Melioratsiya,  No.  7,  p  29-34,  1975. 

Descriptors:  'Irrigation,  'Groundwater,  'Surface 
waters,  Irrigation  practices,  Water  requirements, 
Irrigation  efficiency,  Irrigation  water,  Leaching, 
Foreign  research,  Runoff,  Infiltration,  Ground- 
water movement,  Canals,  Wells,  Water  wells, 
Aquifers,  Recharge,  Agriculture. 
Identifiers:  'USSR. 

Analysis  of  Soviet  and  foreign  experience  has 
shown  that  in  regions  with  some  groundwater 
reserves,  it  is  advisable  to  use  surface  water  in 
combination  with  groundwater  for  irrigation.  This 
will  permit  expanding  the  area  under  irrigation,  in- 
creasing the  water  supply  to  irrigation  systems 
during  the  growing  period  and  years  of  low  flow, 
providing  a  favorable  groundwater  regime  and  as- 
sociated water-salt  regime  of  soils  in  irrigated 
lands,  and  regulating  the  water  regime  in  dry 
periods  in  the  humid  zone.  It  is  advisable  to  use 
groundwater  (pumped  from  wells,  drainage 
waters,  waters  discharging  at  the  surface)  together 
with  surface  water  to  increase  the  water  supply  to 
irrigation  systmes,  to  expand  irrigation,  and  to  im- 
prove the  land.  According  to  computations,  the 
groundwater  reserves  in  most  irrigated  regions, 
especially  in  the  foothills  and  in  intermontane 
basins,  could  be  used  for  irrigation  without  detri- 
ment to  water  supply.  Projects  calling  for  the  com- 
bined utilization  of  ground  and  surface  waters  for 
irrigation  of  those  calling  for  the  use  of  surface 
waters  alone  must  be  developed  with  allowance 
for   forecasts    of   the   groundwater   regime    and 


drainage  construction  costs.  The  use  of  ground- 
water for  irrigation  requires  measures  for  prevent- 
ing its  exhaustion  and  deterioration  of  its  quality. 
The  development  of  economical  methods  of 
freshening  drainage  waters  and  mineral-bearing 
groundwaters  is  a  very  important  problem,  which 
must  be  solved  to  develop  irrigation  and  protect 
river  water  quality.  (Sims-ISWS) 
W77-06309 


DISTRIBUTION  OF  ASSIMILATES  IN 
SOYBEANS  DURING  FRUIT  GROWTH  IN 
FLOODED  SOIL,  (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Vladivostok.  Institute  of 

Biology  and  Soil  Science. 

E.  G.  Zvereva,  and  B.  I.  Bartkov. 

Fiziol  Biokhim  Kul't  Rast  8(2),  p  204-208,  1976. 

Descriptors:  'Distribution,  'Soybeans,  'Flooding, 
Photosynthesis,    Leaves,    Fruit,    Soil    moisture, 
Plant  physiology,  Translocation,  Growth. 
Identifiers:  Assimilates,  Carbon-14,  USSR. 

After  7  days  flooding,  photosynthesis  products 
moved  from  leaves  of  the  cultivar  'Primorskaya 
5299'  (USSR)  to  fruits  at  the  axils  of  14C02- 
labeled  leaves  and  also  to  fruits  at  lower  nodes. 
Although  excessive  soil  moisture  decreased  flow 
rate  of  assimilates  from  leaves  and  to  the  roots, 
and  caused  fruit  and  leaf  abscission,  the  function- 
ing of  the  photosystems  did  not  change,  indicating 
the  high  self-regulation  of  soybeans  under  un- 
favorable conditions. -Copyright  1976,  Biological 
Abstracts,  Inc. 
W77-06421 


NOVEL  IRRIGATION  SYSTEM  AND  METHOD 
FOR  ITS  APPLICATION, 

F.  R.  do  Valle. 

U.S.  Patent  No.  3,990,181,  6  p,  4  fig,  18  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  952,  No  2,  p  499,  November  9,  1976. 

Descriptors:  'Patents,  Irrigation,  'Subsurface  ir- 
rigation, 'Irrigation  canals,  'Irrigation  efficienty, 
Channels,  Soil-water-plant  relationships,  Fertiliza- 
tion, 'Irrigation  practices,  Water  distribu- 
tion(Applied). 
Identifiers:  Row  crops. 

A  row  crop  such  as  coffee  plants  is  irrigated  and 
fertilized  by  excavating  the  ground  along  each  row 
of  the  crop  to  form  a  trench  in  which  unglazed 
drainage  tiles  are  laid  in  a  row  with  cement-sand 
joints.  The  tile  is  covered  with  soil  and  then 
phosphate  fertilizer,  soil,  a  straw  and  fertilizer 
mulch  and  soil  are  applied  in  unsuccessive  layers 
to  just  below  the  top  of  the  trench.  Soil  is  em- 
banked along  the  edge  of  the  trench.  Risers  are 
provided  at  each  end  of  the  tile  row  and  a  riser  is 
filled  with  water  to  allow  it  to  percolate  toward  the 
plants.  In  this  way  all  of  the  plant  stems  can  be 
reached  in  a  manner  similar  to  that  of  houses  in  a 
city  receiving  their  water  supply  from  a  main  dis- 
tribution pipe  passing  beneath  the  street  center- 
line.  In  the  irrigation  process,  the  roots  act  as  con- 
necting means  and  even  if  they  do  not  reach  the 
drain  tiles  they  enter  the  wet  field  created  by  water 
oozing  from  the  drain  tiles.  (Sinha-OEIS) 
W77-06450 


SOIL  WATER  AND  AIR  REGIME  UNDER 
FOREST  AND  AGRICULTURE  IN  LOESS 
SOILS  IN  SOUTHWEST  GERMANY,  (IN  GER- 
MAN), 

Technische  Universitaet,  Berlin  (West  Germany). 
Institut  fuer  Bodenkunde. 
For  primary  bibliographic  entry  see  Field  2G. 
W77-06458 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


RUNOFF  AND  EROSION, 

Queensland  Irrigation  and  Water  Supply  Co. 

sion,  Brisbane  (Australia). 

For  primary  bibliographic  entry  see  Field  4D1 

W77-06236 


INDIRECT    ESTIMATION    OF    HYDROL 
PARAMETERS, 

Idrotecneco,    Rome    (Italy).    Data   and    Sy 
Analysis  Group. 

For  primary  bibliographic  entry  see  Field  2E. 
W77 -06300 


COMBINED  USE  OF  GROUND  AND  SURJ 
WATERS  FOR  IRRIGATION, 

For  primary  bibliographic  entry  see  Field  3F. 
W77-06309 


WATER  RESOURCES  DATA  FOR  LOUISI 
WATER  YEAR  1976--VOLUME  I.  CE1S" 
AND  NORTHERN  LOUISIANA. 

Geological  Survey,  Baton  Rouge,  La. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-06326 


WATER  RESOURCES  DATA  FOR  LOUISI 
WATER  YEAR  I976--VOLUME  2.  SOUTF 
LOUISIANA. 

Geological  Survey,  Baton  Rouge,  La. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-06327 


INDEX     OF     SURFACE     WATER     QUA 
RECORDS       TO       SEPTEMBER      30, 
SOUTHWEST  ALASKA, 

Geological    Survey,    Anchorage,    Alaska.   \ 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-06328 


INDEX     OF     SURFACE     WATER     QUA 
RECORDS       TO       SEPTEMBER      30, 
NORTHWEST  AND  ARCTIC  SLOPE,  ALAS 

Geological    Survey,    Anchorage,    Alaska.   V 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W77-06329 


ESTIMATING       RUNOFF      VOLUMES 
FLOOD  HYDROGRAPHS  IN  THE  COLOR 
RIVER  BASIN,  SOUTHERN  UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah.  V 

Resources  Div. 

J.  H.  Eychaner. 

Water-Resources  Investigations  76 

November  1976.  18  p,  5  fig,  6  tab,  4  ref. 

Descriptors:     'Floods,     'Hydrographs,     *l 

'Colorado  River  basin,  'Flood  protection,  V 

storage,  Culverts,  Streamflow,  Flow  rates, 

discharge,  Correlation  analysis,  Hydrologic 

Synthetic  hydrology,  Flood  profiles,  'Estinu 

♦Runoff. 

Identifiers:  Southern  Utah. 

Hydrographs  of  364  floods  from  18  contini 
record  gaging  sites  in  the  Colorado  River  bas 
southern  Utah  were  used  to  define  a  single  rel 
of  flood  volume  to  peak  discharge;  the  star 
error  of  estimate  of  that  relation  is  82  per 
Using  the  same  data,  a  mean  dimensionless  h) 
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i  was  prepared.  Synthetic  hydrographs  may 
rived  for  basins  of  5  to  300  square  miles  and 
peaks  of  1  to  7,000  cubic  feet  per  second 
that  mean  dimensionless  hydrograph.  A 
od  is  presented  to  estimate  the  reduction  in 
rt  or  bridge  size  resulting  from  use  of  storage 
:  the  structure.  Reduction  of  structure 
:ity  of  25  percent  may  be  achieved  by  storing 
cent  of  the  total  flood  volume.  (Woodard- 
5) 
1)6334 


LABILITY    OF    WATER    SUPPLIES     IN 
NIWEST  GEORGIA, 

igical      Survey,      Doraville,      Ga.      Water 
irces  Div. 

Cressler,  M.  A.  Franklin,  and  W.  G.  Hester. 
;ia  Department  of  Natural  Resources,  Atlan- 
:ologic  and  Water  Resources  Division  Bul- 
I . 1 976.  1 40  p ,  70  f  ig ,  52  tab ,  1 5  ref ,  append . 

iptors:  'Available  water,  'Surface  waters, 
indwater  resources,  *Water  quality, 
gia,  Hydrologic  data,  Streamflow,  Flow 
Aquifer  characteristics,  Pumping,  Water 
Springs,  Water  utilization,  Chemical  analy- 

t'iers:  Northwest  Georgia. 

west  Georgia  includes  10  counties  that  lie 
I  in  the  Valley  and  Ridge  Province  and  partly 
Cumberland  Plateau.  The  10-county  area  has 
ant  supplies  of  both  ground  water  and  sur- 
water.  All  the  counties  have  carbonate 
rs  that  will  supply  25  to  500  gpm  (gallons  per 
:)  to  wells  less  than  350  feet  deep.  Most  of 
lave  aquifers  that  can  yield  100  to  1 ,000  gpm. 
in  Polk  County  yield  as  much  as  1,500  gpm. 
ell  water  is  moderately  mineralized  and  can 
:d  for  many  purposes  without  treatment, 
s  in  each  of  the  10  counties  discharge  hun- 
of  gallons  of  water  per  day.  Some  of  the 
s  discharge  more  than  5,000  gpm,  most  of 
is  unused.  The  spring  water  generally  is 
ately  hard  to  hard  and  has  a  low  iron  con- 
tion.  Several  industries  use  the  water  un- 
I.  Most  of  the  area's  towns  and  industrial 
s  lie  along  streams  or  rivers  that  have  large 
i  flows  to  supply  future  needs.  The  Dalton 
a  major  exception;  Dalton  now  pumps  40 
gallons  of  surface  water  per  day  during  the 
e  work  week.  This  pumpage  is  approaching 
mbined  low  flows  of  the  Conasauga  River, 
lla  Creek,  and  Mill  Creek,  as  they  flow  by 
.  (Woodard-USGS) 
3336 


)SED      WATER-SUPPLY      INVESTIGA- 
IN  SIDAMO  PROVINCE,  ETHIOPIA, 

ical  Survey,  Reston,  Va. 

mary  bibliographic  entry  see  Field  6D 

1340 


R  SUPPLY  FOR  THE  ARRERO  PILOT 
OF  THE  NATIONAL  RANGE  DEVELOP- 
PROJECT,      SIDAMO       PROVINCE, 
PIA, 

ical  Survey,  Reston,  Va. 

nary  bibliographic  entry  see  Field  6D. 

341 


W77-06346 


ISED     HYDROLOGIC     ANALYSES     OF 
MFLOW  FOR  BRAZIL, 

cal  Survey,  Reston,  Va.  Water  Resources 

nary  bibliographic  entry  see  Field  2E. 

343 


*Y  OF  DREDGING  AND   FILLING  OF 

>NS  IN  THE  SAN  JUAN  AREA,  PUERTO 

cal  Survey,  Fort  Buchanan,  Puerto  Rico 

Resources  Div. 

nary  bibliographic  entry  see  Field  5B. 


WATER  IN  A  LIMESTONE  TERRANE  IN  THE 
BOWLING  GREEN  AREA,  WARREN  COUNTY 
KENTUCKY, 

Geological      Survey,     Louisville,      Ky.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W77-06347 


HYDROLOGIC  RELATIONS  BETWEEN  LAKES 
AND  AQUIFERS  IN  A  RECHARGE  AREA  NEAR 
ORLANDO,  FLORIDA, 

Geological     Survey,     Tallahassee,     Fla.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4B 

W77-06348 


FLOODS     OF     JANUARY     15-17,      1974,     IN 
NORTHWESTERN  MONTANA, 

Geological      Survey,      Helena,      Mont.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2E 

W77-06350 


ENVIRONMENTAL  IMPACT  ANALYSIS:  A 
CASE  STUDY  OF  THE  ENVIRONMENTAL  IM- 
PACT OF  THE  CONSTRUCTION  OF  A  DAM  IN 
ZARIA  PROVINCE, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  6G 
W77-06352 


STATE  OF  IDAHO,  INTERIM  STATE  WATER 
PLAN,  PRELIMINARY  REPORT. 

Idaho  Water  Resource  Board,  Boise. 

For  primary  bibliographic  entry  see  Field  6B 

W77-06358 


TECHNICAL  AND  SUPPORT  INFORMATION 
FOR  THE  STATE  WATER  PLAN-PART  H. 
SNAKE  RrVER  BASINS. 

Idaho  Department  of  Water  Resources,  Boise. 
For  primary  bibliographic  entry  see  Field  6B. 
W77-06359 


SUMMARY  REPORT  CONCLUSIONS  AND 
RECOMMENDATIONS:  PANHANDLE  RIVER 
BASINS,  STATE  WATER  PLAN-PART  TWO. 

Idaho  Dept.  of  Water  Resources,  Boise. 
For  primary  bibliographic  entry  see  Field  6B. 
W77-06360 


THE  CALIFORNIA  STATE  WATER  PROJECT 
SUMMARY:  1974. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  8  A 
W77-06362 


EXPERIMENTAL  COMPUTATION  OF  THE 
MELTWATER  VOLUME  FROM  THE  SURFACE 
OF  GLACIERS, 

For  primary  bibliographic  entry  see  Field  2C. 
W77-06509 


A  SAMPLE  COMPARISON  OF  THE 
GEOMORPHIC  CHARACTER  OF  TWO  RIVER 
BASINS  AS  RELATED  TO  SUSCEPTIBILITY 
TO  BRIDGE  FAILURE, 

For  primary  bibliographic  entry  see  Field  2E. 

W77-06525 


WATER  RESOURCES  AVAILABILITY,  QUALI- 
TY, AND  COST  IN  NORTHEASTERN  IL- 
LINOIS, 

Illinois  State  Water  Survey,  Urbana. 


For  primary  bibliographic  entry  see  Field  6D. 
W77-06531 


THE  ROLE  OF  NEW  TECHNOLOGIES  FOR 
IMPROVED  WATER  MANAGEMENT  AND  RE- 
LATED EFFECTS  ON  WATER  LAW  SYSTEMS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources;  and  Arizona  Univ.,   Tucson. 
Dept.  of  Systems  and  Industrial  Engineering. 
For  primary  bibliographic  entry  see  Field  6E. 
W77-06534 


HISTORICAL  AND  GEOGRAPHICAL  EVOLU- 
TION OF  WATER  LAW  AND  ITS  ROLE  IN  THE 
MANAGEMENT  AND  DEVELOPMENT  OF 
WATER  RESOURCES, 

For  primary  bibliographic  entry  see  Field  6E. 
W77-06536 


SUPPLEMENT  TO  FINAL  ENVIRONMENTAL 
STATEMENT;  HARRY  S.  TRUMAN  DAM  AND 
RESERVOIR. 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  6B. 
W77-06538 


APPENDLX  A  -  AS  ORDERED  BY  THE  COURT 
TO  THE  SUPPLEMENT  TO  THE  FINAL  EN- 
VIRONMENTAL STATEMENT  HARRY  S.  TRU- 
MAN DAM  AND  RESERVOIR  OSAGE  RIVER, 
MISSOURI. 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  6B. 
W77-06539 


FLOOD  CONTROL  IN  OKLAHOMA:  AN  EX- 
AMPLE OF  LAND  USE  PRECEDING  LAND  USE 
PLANNING, 

Tulsa  Univ.,  Okla.  Coll.  of  Law. 
G.  B.  Landman,  J.  F.  Hicks,  and  T.  W.  Ihloff. 
Oklahoma  Law  Review,  Vol  29,  No  1    p  16-64 
(Winter  1976).  3  append. 

Descriptors:  *Flood  control,  *Flood  plain  zoning, 
'Oklahoma,  *Flood  protection,  Legislation,  Regu- 
lation, Zoning,  Non-structural  alternatives, 
Rivers,  Streams,  State  governments,  Federal 
government,  Local  governments,  Governmental 
interrelations,  Planning,  Alternative  planning, 
Floods. 

Despite  a  massive  federal  protective  program  in- 
cluding 50  flood  control  projects,  it  is  estimated 
that  annual  flood  losses  will  steadily  increase  in 
Oklahoma.  Since  protective  works  tend  to  lure 
new  development  to  flood  plains  and  encourage  it 
to  remain,  the  answer  lies  in  regulation  and  restric- 
tion of  flood  plain  use.  Also,  emphasis  must  be 
given  to  land  use  around  smaller  streams,  since 
these  can  become  raging  torrents  during  a  heavy 
rain.  The  article  reviews  the  federal  government's 
role  in  flood  plain  zoning,  and  concludes  that 
enabling  statutes  are  insufficient.  Some  form  of 
enabling  legislation  is  needed  to  permit  local 
government  units  to  adopt  flood  control  regula- 
tions. Most  state  legislatures  have  delegated  some 
similar  responsibility  to  local  governments,  and 
such  legislation  is  needed  in  Oklahoma  to  avoid 
litigation  from  property  owners.  The  author 
proposes  a  model  flood  control  act  for  Oklahoma 
which  would  comply  with  the  federal  flood  control 
programs.  Adoption  of  a  similar  plan  would  make 
correction  expenses  unnecessary  where  adequate 
flood  plain  regulation  would  have  prevented  the 
problem.  (Molloy-Florida) 
W77  -06542 


THE    WASHINGTON    SHORELINE    MANAGE- 
MENT ACT  OF  1971, 

Washington  Univ.,  Seattle.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 

W77-06547 
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THE  NAVIGABILITY  CONCEPT  IN  THE  CIVIL 
AND  COMMON  LAW:  HISTORICAL 
DEVELOPMENT,  CURRENT  IMPORTANCE, 
AND  SOME  DOCTRINES  THAT  DON'T  HOLD 
WATER, 

International  Business  Machine,  Armonk,  N.  Y. 
For  primary  bibliographic  entry  see  Field  6E. 
W77-06553 


FLOOD  PLAIN  INFORMATION:  SOUTHWEST 
FOOTHILL  STREAMS  (EVANS,  THOMAS,  AND 
WHITES  CREEKS  AND  SKYLINE  WASH), 
RENO, NEVADA. 

Army  Engineer  District,  Sacramento,  Calif. 
Prepared  for  the  Regional  Planning  Commission  of 
Reno,  Sparks  and  Washoe  County.  June  1974.  38 
p,  13  fig,  29  plates,  6  tab. 

Descriptors:  'Nevada,  *Floods,  *Flood  profiles, 
*FU  ">d  damage,  *Flood  plains,  Overland  flow, 
Flash  flood,  Overflow,  Streamflow  forecasting, 
Maximum  probable  flood,  Cloudbursts,  Peak 
discharge,  Flood  peak,  Erosion,  Deposi- 
tion(Sediments),  Bank  erosion,  Erosion  control. 
Identifiers:  Evans  Creek(NV),  Whites  Creek(NV), 
*Reno(NV),  Skyline  Wash(NV),  Thomas 
Creek(NV),  Debris,  Standard  Project  Flood,  In- 
termediate Regional  Flood. 

The  study  area  extends  from  the  southern  part  of 
Reno  on  the  north  to  Steamboat  Hills  on  the  south. 
The  creeks  are  tributaries  of  Steamboat  Creek. 
Skyline  Wash  is  tributary  to  Virginia  Lake. 
Development  is  generally  related  to  agriculture: 
ranchhouses,  barns,  irrigation  and  cropland.  There 
is  some  commercial  development  and  small  re- 
sidential areas  are  increaseing.  Population  is  about 
18,000  and  is  expected  to  reach  45,000  by  the  year 
2000.  Floods  characterized  by  high  peak  flows  of 
moderate  duration  can  occur  in  the  months  Oc- 
tober through  March  after  prolonged  heavy  rain- 
fall, and  during  summer  after  cloudbursts,  when 
high  peak  flows,  short  duration  and  small  volume 
result.  Natural  vegetation  and  debris  and  most  of 
the  bridges,  culverts  and  flume  crossings  can  ob- 
struct floodflows.  Little  data  are  available  on  the 
streams.  Descriptions  of  past  events  and  similar 
watersheds  were  used  for  determination  of  future 
flood  heights.  Since  1861,  14  winter  floods  and  4 
summer  floods  have  been  recorded.  Agriculture, 
related  facilities  and  residences  have  been 
damaged.  In  an  Intermediate  Regional  Flood,  peak 
stream  discharges  ranging  from  700  cubic  ft/sec  on 
Skyline  Was  at  Plumb  Land  to  3900  dfs  on  Thomas 
Creek  are  predicted,  along  with  water  velocities  up 
to  10-15  ft/sec  in  the  channels  and  2-4  ft/sec  in 
overbank  areas.  This  flood  would  peak  in  1-2  hrs 
and  remain  about  flood  stage  up  to  7  hrs.  A  Stan- 
dard Project  Flood  would  have  peak  discharges 
ranging  from  900  cfs  on  Skyline  Wash  to  5,200  cfs 
on  Thomas  Creek  and  slightly  higher  water  veloci- 
ties. (Smith-North  Carolina) 
W77-06583 


FLOOD  PLAIN  INFORMATION:  REDWOOD 
RIVER  AT  MARSHALL,  MINNESOTA. 

Army  Engineer  District,  St.  Paul,  Minn. 

Prepared  for  the  City  of  Marshall,  December  1974. 

33  p,  18  fig,  25  plates,  5  tab. 

Descriptors:  'Floods,  'River  flow,  'Diversion 
structures,  'Minnesota,  Flood  water,  Flood  flow, 
Overflow,  Streamflow  forecasting.  Flood 
forecasting,  Flood  profiles,  Historic  floods,  Flood 
data,  Peak  discharge,  Flood  peak,  Erosion,  Flood 
plains,  Obstruction  to  flow,  Levee. 
Identifiers:  'Redwood  River(MN),  Marshall(MN), 
Standard  Project  Flood,  Intermediate  Regional 
Flood. 

Within  the  city  limits  of  Marshall,  a  town  of  10,000 
with  a  projected  population  of  12,500  by  the  year 
2000,  the  flood  plain  of  the  Redwood  River  is  90% 
developed  primarily  in  residential,  commercial  and 
recreational  uses.  Outside  the  city,  land  is  devoted 
to  agriculture.  Portions  of  Marshall  and  the  adjoin- 


ing areas  are  subject  to  flooding  from  the 
Redwood  River  which  has  a  drainage  area  of  743 
square  miles,  250  sq  mi  of  which  is  upstream  from 
Marshall.  Major  floods  generally  occur  in  summer 
and  spring  resulting  from  high  intensity  rain. 
Stream  gage  records,  since  1940,  indicate  the 
highest  peak  discharge  occurred  in  1969  at  5590 
cubic  feet  per  second.  A  flood  and  windstorm  in 
1947  caused  $300,000  damage  and  a  1957  flood 
caused  considerable  damage  when  a  peak 
discharge  of  5,370  cfs  was  recorded.  In  an  Inter- 
mediate Regional  Flood  (IRF)  a  peak  discharge  of 
8,200  cfs  is  expected  along  with  water  velocities 
up  to  10.58  feet  per  second  in  the  channel  and  2.27 
ft/sec  in  the  overbank  area.  This  flood  would  rise 
to  peak  in  46  hours  and  last  174  hours  above  criti- 
cal stage.  During  a  Standard  Project  Flood  a  peak 
discharge  of  15,200  cfs  is  predicted  and  water 
velocities  slightly  higher  than  the  IRF.  This  flood 
would  reach  peak  in  34  hours  and  remain  156  hours 
over  bank.  In  the  main  channel  most  bridges  are 
obstructive  to  flood  flow  in  major  floods;  most 
bridges  in  the  diversion  channel  (constructed  in 
1963)  are  not  obstructive.  Lumber  stored  in  the 
flood  plain  may  float  downstream  and  obstruct 
bridge  openings  during  flooding.  (Smith-North 
Carolina) 
W77-06584 


FLOOD  PLAIN  INFORMATION:  STONE,  DARK 
AND  KETTLE  BROOKS,  TOWN  OF  AUBURN, 
MASSACHUSETTS, 

Army  Engineer  District,  Waltham,  Mass.  New  En- 
gland Div. 

Prepared  for  the  Town  of  Auburn,  MA.,  October, 
1972.  30  p,  16  fig,  8  plates,  7  tab. 

Descriptors:  'Floods,  'Flood  stages,  'Flow 
characteristics,  'Flood  plains,  'Flood  protection, 
'Planning,  'Control  structures,  'Flood  routing, 
Flood  data,  Flow  duration,  Diversion  structures, 
'Massachusetts,  Flood  profiles. 
Identifiers:  Stone  Brook(MA),  Dark  Brook(MA), 
Kettle  Brook(MA),  'Flood  plain  management,  Au- 
burn(MA),  Worcester  Diversion  Project(MA), 
Worcester(MA). 

Stone  Brook  slopes  about  12.9  feet  per  mile  to  its 
confluence  with  Dark  Brook  which  flows 
northeasterly,  sloping  at  6  ft/mi  until  it  empties 
into  Kettle  Brook  upstream  of  the  Worchester 
Diversion  Project,  a  concrete  weir  and  tunnel 
which  divert  Ketde  Creek  flood  flows  around  the 
city.  Stone  and  Dark  Brooks  are  flat,  sluggish 
streams  with  numerous  natural  valley  storage 
areas  and  man-made  pounsa.  Kettle  Creek,  largest 
tributary  of  Blackstone  River,  flows  about  700  ft 
through  the  study  area  with  a  flat  slope,  draining 
34  square  miles.  Pressures  for  development  are  in- 
creasing in  the  wide  flood  plains.  Extensive  filling 
in  the  flood  plains  of  Dark  and  Stone  Brooks  have 
decreased  the  floodway  area  with  resultant  higher 
stages  upstream  and  loss  of  natural  storage  capaci- 
ty ncreasing  flood  potential  downstream.  Floods 
occur  at  all  seasons,  developing  very  quickly  due 
to  the  small  drainage  area  short  time  of  concentra- 
tion and  last  from  one  to  two  days.  Hurricanes  also 
effect  the  watershed.  Most  bridges  and  culverts 
obstruct  flood  flows.  None  of  the  three  dams  on 
the  streams  have  flood  storage  cacity  nor  will  any 
of  them  alter  floodwater  flows.  No  flood  plain 
regulations  exist,  though  the  state  has  a  dredge  and 
fill  ordinance  which  has  some  effect.  After  con- 
struction of  the  diversion  project  the  largest  flood 
occurred  March  19,  1968  with  an  estimated  peak 
discharge  of  1,400  cubic  feet  per  second  on  Kettle 
Creek,  with  700  cfs  on  Dark  Brook.  An  Inter- 
mediate Regional  Flood  and  a  Standard  Project 
Flood  would  have  estimated  peak  discharges  of 
3,400  cfs  and  7,700  cfs,  respectively,  on  Kettle 
Creek  at  Diversion  Control  Weir,  1,600  cfs  on 
Dark  Brook  and  1,300  on  Stone  Brook.  Channel 
velocities  of  from  1  to  5  ft/sec  and  1  to  4  ft/sec 
overbank  are  expected.  (Salzman-North  Carolina) 
W77-06585 


FLOOD  PLAIN  INFORMATION:  SACRA!* 
TO  RIVER,  ANDERSON  AND  OLI 
CREEKS,  AND  SPKIM,  GULCH,  ANDERJ 
CALIFORNIA. 

Army  F.nginecr  District,  Sacramento,  CatiL 
Prepared  for  the  City  of  Anderson  and  S 
County,  June  1975.  55  p.,  29  fig,  15  plates,  8 1 

Descriptors:  'Floods,  'Flood  stages,  • 
characteristics,  'Flood  plains,  "Flood  prote< 
•Non-structural  alternatives,  Flow  dun 
Flood  damage,  Flood  plain  zoning,  Dams,  Le 
Flash  floods,  'California. 
Identifiers:  'Sacramento  RiveriCAj,  Audi 
Creek(CA),  Olinda  Creek(CA),  Spring  Gulch 
Anderson(CA),  Intermediate  Regional  F 
Standard  Project  Flood. 

Ten  miles  of  the  Sacramento  River  and  the 
reaches  of  its  two  tributaries,  Spring  Gulcl 
Anderson  Creek  with  its  triburary  Olinda  « 
are  discussed.  The  Sacramento  River  drainag 
about  1421  sq.  mi.  of  rugged  mountains  and 
sq.  mi.  of  high  arid  plateau.  The  creeks  drain 
40  sq.  mi,  west  of  the  river.  Irrigation  water  i 
ried  through  central  part  of  the  study  area  b 
derson  Creek.  About  50%  of  the  study  areal 
used  for  agriculture,  15%  for  urban  uses,  30 
cant  or  rural  homes  with  the  remainder  devc 
roads  and  utilities.  By  the  year  2000  populate 
Anderson  is  expected  to  increase  from  the  pi 
5500  to  8500  while  rural  areas  will  increase 
1500  to  2500.  The  intermittent  streams  have 
and  well-defined  channels  and  are  adequ; 
carry  moderate  flows.  Flooding  occurs  d 
major  rainstorms,  large  controlled  outflows 
Shasta  Lake  and  flash  floods  in  late  spring  to 
fall.  Flows  are  characterized  by  high  pea 
moderate  duration.  Flood  damage  reduction 
sures  include  structual  control  of  the  Shasta 
and  levees  on  Anderson  Creek  plus  stau 
county  flood  plain  regulations.  The  greatest 
occurred  in  January  1970  having  a  peak  disc 
of  157,000  cubic  feet  per  second  on  the  Sacn 
to  River,  causing  extensive  damage.  In  Marc 
April  1974  intense  rainfall  created  large  fkx 
Shasta  County.  Anderson  suffered  som 
sidential  damage  and  prune  orchards  were  ' 
out.  Anticipated  peak  flows  for  an  Interim 
Regional  Flood  and  a  Standard  Project  Flo- 
the  Sacramento  River  at  Balls  Ferry  Bridge  j 
be  148,000  and  332,000  cfs  respectively.  Ai 
would  inundate  about  4060  acrs.  Anderson  C 
with  a  peak  discharge  of  2500  cfs  in  an  IR 
2900  in  an  SPF,  would  inundate  some  comm 
structures  and  spread  overland.  (Salzman- 
Carolina) 
W77-06586 


FLOOD  PLAIN  INFORMATION:  V/A 
CREEK,  COTTONWOOD  CREEK,  DRY 
CREEK  AND  SAND  CREEK,  WA 
NEBRASKA, 

Army  Engineer  District,  Omaha,  Nebr. 
Prepared  for  the  City  of  Wahoo,  NB,  Ja 
1971 .  33  p,  12  fig,  9  plates,  6  tab. 

Descriptors:  'Floods,  'Historic  floods,  * 
plains,  'Peak  discharge,  'Nebraska,  * 
profiles,  Runoff,  Flood  stages.  Flow  cl 
teristics,  Flow  duration,  Flood  prote 
Planning,  Levees,  Channel  improvement. 
Identifiers:  Wahoo  Creek(NB),  Cotton 
Creek(NB),  Dry  Run  Creek(NB), 
Creek(NB),  Wahoo(NB),  Intermediate  Re 
Flood,  Standard  Project  Flood. 

Wahoo  Creek  flows  southerly  through  the 
area  sloping  at  3.7  ft/mi  with  flood  plains  n 
from  2500  to  4000  ft  wide.  Sand  Creek,  V 
Creek's  largest  tributary,  flows  south,  sout 
erly  for  4.5  miles.  The  stream  bed  has 
straightened  and  has  an  average  slope  of  5.5 
Cottonwood  Creek's  1 .8  miles,  sloping  at  3.7 
have  also  had  minor  channel  straightening 
Run  Creek  with  a  steep  slope  of  17.6  ft/mi  hi 
30%  of  its  2.7  miles  straightened.  The  st 
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ier  drain  475  sq.  mi.  The  flood  plains  are  rela- 
wide  and  flat  containing  primarily  agricul- 
land  with  some  commercial  and  residential 
ngs.  Spoil  from  channel  cleanout  and  flood 
its  have  raise  stream  banks  sightly  above  ad- 
t  flood  plains  in  some  places.  Floods  result 
intense  rainfall  during  May  through  Sep- 
ir  and  usually  last  less  than  one  day.  Flood 
)ls  include  levees  and  channel  straightening, 
voirs  on  Sand  and  Dry  Run  Creek  have  been 
sed.  The  greatest  flood  occurred  in  1963  on 
o  Creek  when  a  peak  discharge  of  77,400 
feet  per  second  was  recorded.  Flood 
jes  in  the  bsin  from  a  1959  flood  reached  $1 
i.  Peak  discharges  for  an  Intermediate  Re- 
Flood  and  Standard  Project  Flood  are  esti- 
to  be  55,000  cfs  and  1 14,000  cfs,  respective- 
Wahoo  Creek  downstream  of  Saud  Creek, 
r  flood  conditions  would  exist  on  other 
is.  Both  an  IRF  and  SPF  will  overtop  some 
crossing  of  roads  and  railroad  tracks  that  lie 
flood  plains.  (Salzman-North  Carolina) 
6587 


D  PLAIN  INFORMATION.  LITTLE 
i  RIVER,  OCHEYEDAN  RIVER  AND 
>Y  CREEK,  CITY  OF  SPENCER  AND 
ITY,  CLAY  COUNTY,  IOWA, 

Engineer  District,  Omaha,  Nebr. 
ed  for  Iowa  Natural  Resources  Council, 
'  Spencer  and  Clay  County,  June  1 971 .  37  p, 
14  plates,  7  tab. 

ptors:  'Floods,  "Historic  floods,  "Flow  du- 
"Flood  plains,  *Flood  protection,  *Flood 

s,  *Iowa,  Runoff,  Flood  flow,  Flood  data, 
stages,    Peak    discharges,    Flow    charac- 

s,  Flood  damage,  Control  structures,  Snow- 

revees. 

iers:  "Little  Sioux  River(IA),  "Ocheydean 

A),  Muddy  Creek(IA),  Spencer(IA),  Clay 

'(IA),  Intermediate  Regional  Flood,  Stan- 

oject  Flood. 

g  eastwardly  through  a  meandering  channel 
slope  of  1.3  feet  per  mile,  the  Little  Sioux 
trains  1,100  square  miles  and  is  joined  by 
heyedan  inside  the  city  limits  of  Spencer 

Muddy  Creek  further  downsteram.  The 
e  basin  in  moderately  hilly  to  nearly  level 
any  lakes,  ponds  and  marshes  and  with 
lams  varying  from  700  feet  to  7,000  feet 
:ause  of  floods  include  snowmelt,  rainfall 
or  combinations,  and  last  from  1  to  6  days 

peaking  in  less  than  1  day.  The  largest 
Kcurred  on  June  8,  1953  producing  a 
ge  of  30,000  cubic  feet  per  second  and 

damages  of  $250,000.  Flood  control  has 
nited  to  emergency  levee  construction  and 
»ry  evacuation  of  certain  residential  areas. 
*ions  to  flood  flow  include  9  bridges  and 
vegetation,  although  little  development  ex- 
he  flood  palin,  an  estimated  Intermediate 
J  Flood  (IRF)  and  Standard  Project  Flood 
ith  discharges  of  37,000  cfs  and  91,000  cfs 
vely  on  Little  Sioux  River  at  Muddy  Creek 
:  expected  to  cause  extensive  damages.  On 
Jan  River  from  the  upstream  study  limits 
)uth  an  IRF  would  dischare  29,500  cfs  the 
mid  discharge  72,000  cfs.  Muddy  Creek 

upstream  study  limit  to  its  mouth,  would 
;e  9,200  cfs  for  the  IRF,  25,000  cfs  for  the 
ood  controls  are  not  proposed;  however, 
rt  provides  information  to  guide  local  offi- 
lentifying  flood  hazard  areas  and  planning 
and  regulation  of  flood  plains.  (Salzman- 
arohna) 


Descriptors:  "Floods,  "Flood  flow,  "Flood 
forecasting,  "Historic  floods,  "Flow  charac- 
teristics, "Flood  protection,  "Flood  profiles 
Flood  data,  Flood  stages,  Peak  discharge,  Flood 
plains,  Planning,  Levee,  Obstructions  to  flow 
"Indiana. 

Identifiers:  "White  River(IN),  Killbuck 
Creek(IN),  Anderson(IN),  Madison  County(IN), 
"Flood  plain  management  program,  Standard  Pro- 
ject Flood,  Intermediate  Regional  Flood. 

Portions  of  Anderson,  the  seat  of  Madison  County 
39  miles  northeast  of  Indianapolis,  is  subject  to 
flooding  from  the  White  River,  a  tributary  of 
Wabash  River,  and  Killbuck  Creek.  The  White 
River,  which  drains  1 1 ,349  square  miles,  has  broad 
flood  plains  1400  to  3,20oo  feet  wide  which  have 
been  developed  for  commercial,  industrial, 
agricultural  and  residential  purposes.  The  slope  of 
the  streams  are  moderate,  3.9  feet  perirule  on  the 
White  River  and  3.4  ft/mi  on  the  10  miles  of  Kill- 
buck  Creek  in  the  study  reach.  Floods  generally 
occur  during  winter  and  spring  after  intense  rain- 
fall. Floods  are  impeded  by  natura  and  man-made 
obstructions  including  6  dams,  22  of  25  existing 
bridges,  and  lumber  stored  in  the  flood  plains. 
Flood  damage  reduction  measures  are  limited  to  a 
right-bank  levee  and  several  privately  built  levees 
in  the  residential  area.  Flood  data  collected  from 
topographic  maps,  stream  gages,  and  weather 
measurements,  indcate  the  greatest  recorded 
floods  occurred  in  March  1913  on  the  White  River 
with  a  peak  discharge  of  28,000  cubic  feet  per 
second,  and  April  1964  on  the  Killbuck  Creek.  In 
an  Intermediate  Regional  Flood  a  peak  discharge 
of  31,700  is  expected  and  in  a  Standard  Project 
Flood  a  discharge  of  60,900  cfs  is  predicted  on 
White  River.  Water  velocities  could  be  up  to  12 
ft/sec.  The  IRF  would  rise  to  peak  in  36  hours  and 
last  102  hours  while  the  SPF  would  peak  in  42 
hours  and  remain  138  hours.  (Salzman-North 
Carolina) 
W77-06589 


PLAIN  INFORMATION:  WHITE  RIVER 
BUCK  CREEK,  MADISON  COUNTY 
DERSON,  INDIANA, 

igineer  District,  Louisville,  Ky. 

I  for  the  Madison  County  Commissioners, 

of  Anderson  and  the  Indiana  Department 

■al  Resources,  September  1973.  30  p,  22 

ates,6tab. 


FLOOD  PLAIN  INFORMATION:  OHIO  RIVER 
DEARBORN  COUNTY,  INDIANA. 

Army  Engineer  District,  Louisville,  Ky. 
Prepared  for  Lawrenceburg,  Aurora  and  Dearborn 
County  Planning  Commission,  January  1970  38  d 
10  fig,  8  plates,  8  tab. 

Descriptors:  "Floods,  "Peak  discharges,  "Flow 
duration,  "Flood  damage,  "Flood  plains,  "Flood 
protection,  "Control  structures,  "Reservoirs, 
"Flood  profiles,  Flood  flow,  Historic  floods! 
Flood  data,  Flow  characteristics,  Levee,  Flood 
walls,  "Indiana. 

Identifiers:  "Ohio  River(IN),  Dearborn  Coun- 
ty(IN),  Tanners  Creek(IN),  Hogan  Creek(IN) 
South  Hogan  Creek(IN),  North  Hogan  Creek(IN),' 
Laughery  Creek(IN),  Intermediate  Regional 
Flood,  Standard  Project  Flood,  Project  Design 
Flood. 

Flooding  on  7.3  miles  of  the  Ohio  River  flood  plain 
and  backwater  overflows  along  Tanners  Creek, 
Hogan  and  South  Hogan  Creeks,  North  Hogan 
and  Laughery  Creeks,  is  discussed.  Dearborn 
County,  on  the  right  bank  of  the  river,  has  intense 
urban  development.  Within  the  Lawrenceburg 
flood  plain  between  the  Ohio  and  Tanners  Creek 
development  is  protected  by  18,300  feet  of  earth 
levee,  1,175  feet  of  concrete  wall,  4  pumping 
plants,  relief  wells  and  drainage  structures.  Out- 
side the  levee  the  Indiana-Michigan  Electric  Cor- 
poration has  constructed  levees  to  protect  its 
power  generating  and  transformer  stations.  The 
Aurora  flood  plain  of  about  350  acres,  of  which 
about  310  acres  are  devoted  to  business  and  re- 
sidential uses,  extends  along  the  river  from  mile 
494.7  to  mile  497.9  and  along  Hogan  Creek.  Main 
flood  season  is  January  through  April,  with  floods 
resulting  from  heavy  rains.  Floods  can  last  up  to  12 
days  with  a  rate  of  rise  of  about  .2  to  .4  ft/hour. 
The  greatest  flood  occurred  in  January  1937  when 
most  of  Lawrenceburg  was  flooded.  Damages 
were   over  $7  million.   In   March   1945   flooding 


caused  damages  approaching  $3  million.  Greater 
floods  may  be  anticipated  in  the  future  since  stu- 
dies show  that  shifts  in  storm  position  or  the 
sequence  of  storm  events  over  the  Ohio  River 
basin  would  result  in  greater  flood  discharges  than 
those  already  experienced.  Maps,  profiles,  and 
cross-sections  show  the  extent  and  levels  of  Inter- 
mediate Regional  Floods  and  Project  Design 
Floods.  Existing  buildings  outside  the 
Lawrenceburg  floodwall  and  within  the  Aurora 
floodway  would  obstruct  flood  flows 
(Huf  schmidt-North  Carolina) 
W77-06590 


SPECIAL    FLOOD    HAZARD    REPORT:    SHIP 
CREEK,  ALASKA. 

Army  Engineer  District,  Anchorage,  Alaska. 
Prepared  for  Greater  Anchorage  Area  Borough 
Alaska,  June  1975.  1 2  p,  7  plates. 

Descriptors:  "Alaska,  "Floods,  "Flash  flood, 
"Flood  plains,  Floodwater,  Streamflow  forecast- 
ing, Tides,  Peak  discharge,  Erosion,  Floodways, 
Snowmelt,  Flood  plain  zoning. 
Identifiers:  "Ship  Creek(AK),  "Anchorage(AK), 
"Debris,  Greater  Anchorage  Area 

Borough(GAAB). 

The  development  along  this  stream  varies  from 
light  to  heavy  industrial  and  is  not  changing  rapidly 
because  of  past  high  density  development.  The 
drainage  area  is  115  sq  mi  at  its  confluence  with 
Knik  Arm  and  although  the  gradient  is  steep  in  the 
upper  reaches,  the  stream  flattens  considerably  as 
it  flows  into  salt  water  at  Anchorage.  Most  floods 
occur  in  Spring,  Summer  and  Fall.  In  extremely 
cold  winter  temperatures  stream  waters  can  freeze 
down  to  the  streambed,  forcing  water  to  the  top  of 
the  ice  until  it  is  higher  than  the  banks  at  which 
time  a   new  watercourse  is  formed.   In  Spring, 
snowmelt   and   rain   can   cause   flooding   and   in 
Summer,  intense   rain  can  cause  flooding.   The 
major  source  of  flooding  in  lower  Ship  Creek  is 
from  extreme  high  tides  which  occur  about  every 
19  years,  reaching  19.2  feet.  Damage  is  not  high 
because   these   tides   are   predictable.   Though   3 
streamgages  have  been  in  operation  on  this  creek 
for  various  lengths  of  time,  little  information  is 
available  on  floods,  so  that  other  watersheds  were 
used  to  determine  likely  floods.  During  an  Inter- 
mediate Regional  Flood  a  peak  discharge  of  2000 
cubic  feet  per  second  and  water  velocities  up  to  10 
ft/sec     are     expected.     Overbank     flow     would 
generally  be  less  than  3  ft/sec.  Culverts  on  one 
road  would  be  obstructive  to  a  large  flood  and  it  is 
suggested  that  a  responsible  governing  body  make 
inspections  to  insure  that  culverts  do  not  become 
blocked.  Erosion  is  a  potential  problem  along  this 
creek,  particularly  around  the  culverts  and  rail- 
road bridges.  The  maps  of  this  report  show  a 
floodway  design  which  has  been  calculated  to  pass 
an  Intermediate  Regional  Flood.  At  present  there 
are  no  flood  control  structures,  but  there  is  an  ex- 
isting borough  zoning  ordinance  for  flood  damage 
reduction.  (Smith-NC) 
W77-06591 


FLOOD  PLAIN  INFORMATION:  SOUTH 
CREEK,  NORTH  CREEK,  CATFISH  CREEK, 
CLOWER  CREEK,  ELLIGRAW  BAYOU  AND 
MATHENY  CREEK,  SARASOTA  COUNTY 
FLORIDA. 

Army  Engineer  District,  Jacksonville,  Fla. 
Prepared  for  the  Board  of  County  Commissioners 
of  Sarasota  County,  June  1973.  32  p,  14  fig,  10 
plates,  6  tab. 

Descriptors:  ^Floods,  "Flood  plains,  "Flood 
profiles,  "Flood  data,  "Flood  forecasting,  "Flow 
duration,  Runoff,  Historic  floods,  Tides,  Storms, 
Hurricanes,  Flow  characteristics,  Flood  frequen- 
cy, Flood  peak,  Peak  discharge,  "Florida. 
Identifiers:  Sarasota  County(FL),  South 
Creek(FL),  North  Creek(FL),  Catfish  Creek(FL) 
Clower  Creek(FL),  Elligraw  Bayou(FL),  Matheny 
Creek(FL),  Intermediate  Regional  Flood,  Stan- 
dard Project  Flood. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A— Control  Of  Water  On  The  Surface 


The  portion  of  central  Sarasota  County 
(population  120,413)  covered  by  this  report  is  sub- 
ject to  flooding  from  the  creeks  which  have  a  com- 
bined total  drainage  area  of  about  35  square  miles. 
The  flood  plains  of  these  streams  which  drain  into 
Dryman  Bay  and  Little  Sarasota  Bay  are  sparsely 
developed  with  limited  commercial,  residential  or 
agricultural  uses.  Increased  development  is  ex- 
pected in  the  flood  plains  however.  Major  floods 
result  from  rainfalls  of  varying  duration  at  any 
time  of  the  year  but  are  most  frequent  from  June 
to  October.  Bridges,  culverts,  and  vegetation  ob- 
struct flood  flows.  Lower  portions  of  the  streams 
are  subject  to  tidal  flooding  from  the  Gulf  of  Mex- 
ico. Four  floods  have  occurred  since  1960.  The 
most  damaging  occurred  in  September  1962  when 
runoff  from  16  inches  of  rain  in  48  hours  flooded 
500  homes  and  did  $2.3  million  damage.  The  Inter- 
mediate Regional  Flood  and  Standard  Project 
Flood  would  have  peak  discharges  on  South  Creek 
of  1 ,560  and  2,040  cubic  feet  per  second  respec- 
tively. Flooding  during  an  IRF  would  inundate  42 
developed  acres.  Channel  and  overbank  velocities 
during  IRF  would  be  2  to  12  feet  and  1  foot  per 
second  respectively.  An  IRF  resulting  from  rain- 
fall would  rise  at  the  rate  of  .2  feet  per  hour  and 
would  be  above  critical  stage  for  up  to  4  days.  The 
SPF  would  last  up  to  5  days.  The  Corps  of  En- 
gineers has  completed  no  flood  reduction  works, 
but  some  works  described  by  the  Sarasota  Soil 
Conservation  District  may  be  completed  soon.  The 
County  has  some  flood  regulations.  (Henley-North 
Carolina) 
W77-06592 


DISASTER  ASSISTANCE  (FLOOD  MITIGA- 
TION). 

NATO  Committee  on  the  Challenges  of  Modern 
Society,  Brussels  (Belgium). 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-250  398, 
Price  codes:  A20  in  paper  copy,  A01  in  microfiche. 
October  1970.  457  p,  88  fig,  12  tab. 

Descriptors:  *Flood  data,  *Flood  forecasting, 
*Flash  floods,  'Warning  systems,  *Flood  warn- 
ing, 'Information  exchange,  *Data  collections, 
"Information  retrieval,  Floods,  Flood  control, 
Flood  protection. 

Identifiers:  *North  Atlantic  Treaty  Organiza- 
tion(NATO),  'Disaster  Assistance  Project, 
'Disaster  Information  Center,  'Atmospheric 
forecasting,  'Automatic  hydrological  networks. 

A  Disaster  Assistance  Project  was  sponsored  by 
the  North  Atlantic  Council  under  the  aegis  of  the 
Committee  on  the  Challenge  of  Modern  Society  of 
the  North  Atlantic  Treaty  Organization  (NATO). 
Flood  experts  and  representatives  from  12  NATO 
countries  met  in  October  1970.  Five  panel  discus- 
sions were  conducted.  Testimony  was  given  of  the 
flood  control,  warning  and  emergency  procedures 
for  each  country,  as  well  as  analysis  of  rehabilita- 
tion operations  and  the  roles  of  various  public  and 
private  organizations  in  the  event  of  a  flood  dis- 
aster. From  this  testimony  recommendations  for 
international  cooperation  were  given  by  the  chair- 
men: (1)  By  improving  lower  atmospheric 
forecasting  and  developing  automated  hydrologic 
networks,  governments  may  more  accurately 
forecast  water  levels  in  connection  with  flash 
flooding,  river  flooding  and  coastal  flooding;  this 
information  could  be  shared  with  other  NATO 
countries.  (2)  A  NATO-established  Disaster  Infor- 
mation Center  may  provide  exchange  of  historical, 
scientific  and  technical  information,  and  possibly 
the  exchange  of  scientific,  technical  and  opera- 
tional staff  members  among  various  NATO  na- 
tions. (3)  Coordination  of  international  flood  relief 
and  assistance  should  facilitate  the  collection  and 
dissemination  of  flood  information  and  allow  for 
further  timely  contributing  assistance  from  NATO 
nations  of  flood  experts  and  operational  staff. 
(Gentry-NC) 
W77-06593 


PEOPLE  AND  THE  SOUND.  FLOOD  DAMAGE 
REDUCTION. 

Army  Engineer  District,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-06598 


INLAND  LAKE  DEMONSTRATION  PROJECT, 

Wisconsin     Univ.     Extension,     Madison;     and 
Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5G. 
W77-06599 


MANAGEMENT  OF   WATER   AND   RELATED 
LAND  RESOURCES  IN  THE  STATE  OF  MAINE, 

New  England  River  Basins  Commission,  Boston, 

Mass. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-06600 

4B.  Groundwater  Management 


PENNSYLVANIA  USES  LINERS  TO  CONTROL 
GROUND  WATER  CONTAMINATION  FROM 
LANDFILL  OPERATIONS, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Harrisburg.  Div.  of  Solid  Waste  Management. 
For  primary  bibliographic  entry  see  Field  5G. 
W77-06172 


SEPTIC  TANK  POLLUTION  CUT. 

For  primary  bibliographic  entry  see  Field  5D. 
W77-06174 


COAGULATION  OF  WATER  WITH  HIGH 
CONCENTRATION  OF  COLOR  MATTER 
(OCZYSZCZANIE  WODY  O  WYSOKIEJ  BAR- 
WIE), 

For  primary  bibliographic  entry  see  Field  5G. 
W77-06188 


VEGETATION  MANAGEMENT  GUIDLINES 
FOR  INCREASING  WATER  YIELDS  IN  A 
SEMIARID  REGION:  AN  ARIZONA  CASE 
STUDY, 

Arizona    Univ.,   Tucson.    School   of   Renewable 

Natural  Resources. 

For  primary  bibliographic  entry  see  Field  3B. 

W77-06238 


RUNOFF  POTENTIAL  OF         DESERT 

CATCHMENTS  IN  BIKANER  DISTRICT, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 

R.  C.  Yadav,  K.  N.  K.  Murthy,  and  C.  T. 

Abichandani. 

Annals  of  Arid  Zone,  Vol.  15,  No.  1  and  2,  p  1-7, 

March  and  June,  1976.  4  tab,  4  ref. 

Descriptors:  'Groundwater  recharge,  'Rainfall- 
runoff  relationships,  'Water  yield  improvement, 
'Water  storage,  'Water  harvesting,  Water  supply, 
Runoff,  Surface  runoff,  Water  yield,  Rainfall, 
Precipitation(Atmospheric),  Groundwater, 

Recharge,  Arid  lands,  'Watershed  management, 
'Estimating. 
Identifiers:  India. 

A  survey  was  made  to  quantify  the  runoff  poten- 
tial from  desert  catchments  in  an  arid  land  zone  of 
India.  Daily  rainfall  data  for  the  area  for  the 
months  of  July,  August,  and  September  from  1906 
to  1952  were  used  for  the  estimation  of  daily  ru- 
noff. The  estimations  were  made  by  the  United 
States  Soil  Conservation  Service  method  which 
takes  into  account  soils,  vegetation,  present  land 
use,  and  antecedent  moisture  condition  of  the 
catchment.  Runoff  values  for  the  entire  rainy 
season  were  computed  by  taking  individual  daily 
runoff  figures.  The  results  are  presented.  Runoff 
and  rainfall  data  were  statistically  analyzed  and 
probability  distribution  presented.   Rainfall  data 


show  that  rainfall  in  the  area  is  erratic.  A 
parison  of  runoff  figures  with  rainfall  fifg 
dicates  that  there  is  no  consistency  in  runol 
fall  relationships.  A  comparison  is  made  bi 
the  runoff  potentials  of  the  eroded  rocky  K 
catchment  and  the  roded  aggraded  Nal  catc 
Kolayat  catchment  can  be  exploited  for 
storage,  reuse,  and  groundwater  whereat  t 
catchment  can  be  managed  to  utilize  run. 
crop  production  in  pockets  with  adoption  at 
harvesting  practices  during  normal  yean 
provide  for  groundwater  recharge  in  ex« 
flood  years.  (Jamail-Arizona) 
W77-06246 


QUALITY  OF  UNDERGROUND  IRRIG- 
WATER  IN  THE  SEMI  ARH)  TRACT  OF 
DISTRICT, 

Raja  Balwant  Singh  Coll.  (India).  Dept.  of  A 

tural  Chemistry. 

For  primary  bibliographic  entry  see  Field  3C 

W77-06249 


COMBINED  USE  OF  GROUND  AND  SUI 
WATERS  FOR  IRRIGATION, 

For  primary  bibliographic  entry  see  Field  3F 
W77-06309 


WATER  QUALITY  VARIATIONS  FOR   1 
ING  WELLS, 

Ground-Water  Quality  Consultant,  Fresno, 
For  primary  bibliographic  entry  see  Field  51 
W77-O6310 


AN  INTEGRATED  APPROACH  TO  DELI 
ING  CONTAMINATED  GROUND  WATEF 

Berk  and  Ciaramella,  Cranbury,  N.J. 

For  primary  bibliographic  entry  see  Field  51 

W77-06311 


GROUND-WATER  TURBIDITY  RESU 
FROM  ARTIFICIAL  RECHARGE, 

Agricultural  Research  Service,  Fresno, 
Water  Management  Research;  and  Agri< 
Research  Service,  Fresno,  Calif.  Western  Ri 
For  primary  bibliographic  entry  see  Field  51 
W77-06312 


NITRATE  AND  CHLORIDE  IN  Gi 
WATER  UNDER  IRRIGATED  AGRICUH 
IN  CENTRAL  WISCONSIN, 

Wisconsin  Univ.,  Madison.  Dept.  of  SoilSc 
For  primary  bibliographic  entry  see  Field  51 
W77-06313 


PROS  AND  CONS  OF  STORM  V: 
RECHARGE  WELLS, 

Virginia  State  Water  Control  Board,  Richm 
For  primary  bibliographic  entry  see  Field  51 
W77-06324 


WATER  RESOURCES  DATA  FOR  LOUl 
WATER  YEAR  1976--VOLUME  1.  CEH 
AND  NORTHERN  LOUISIANA. 

Geological  Survey,  Baton  Rouge,  La. 

For  primary  bibliographic  entry  see  Field  H 

W77-06326 

WATER  RESOURCES  DATA  FOR  LOUIj 
WATER  YEAR  1976-VOLUME  2.  SOU" J 
LOUISIANA. 

Geological  Survey,  Baton  Rouge,  La. 
For  primary  bibliographic  entry  see  Field  7<- 

W77-06327 
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LUATION    OF    ARSENIC     CONCENTRA- 
«     IN     THE     TULPEHOCKEN     CREEK 

IN, 

ogical     Survey,     Harrisburg,      Pa.      Water 

urces  Div. 

irimary  bibliographic  entry  see  Field  5B. 

06330 


:hate  plumes  in  a  highly  PERMEA- 

AQUIFER, 

)gical  Survey,  Mineola,  N.Y. 

rimary  bibliographic  entry  see  Field  5B 

96331 


KING  A  DIGITAL  MODEL  TO  DETER- 
!  THE  HYDRAULIC  PROPERTIES  OF  A 
!RED  AQUIFER, 

igical  Survey,  Bay  Saint  Louis,  Miss, 
rimary  bibliographic  entry  see  Field  2F 
)6333 


ER  RESOURCES  OF  THE  NORTH  COAST 
STONE  AREA,  PUERTO  RICO, 

gical  Survey,  Fort  Buchanan,  Puerto  Rico. 

•Resources  Div. 

Giusri,  and  G.  D.  Bennett. 

ible  from  the  National  Technical  Informa- 

iervice,  Springfield,  VA  22161  as  PB-260 

ft  Price  codes:  A03  in  paper  copy,  A01  in 

tiche.  Water-Resources  Investigations  42-75 

ary  1976. 42  p,  27  fig,  4  tab,  13  ref. 

iptors:  *Groundwater  resources,  *Karst 
logy,  *Limestones,  *  Aquifer  characteristics, 
i  Rico,  Hydrologic  data,  Hydrogeology ,  Sur- 
vaters,  Surface-groundwater  relationships, 
dwater  movement,  Water  yield,  Water 
Groundwater  recharge,  Hydrologic  budget, 
quality,  Chemical  analysis. 
riers:  'Puerto  Rico(North  coast  limestone 


>rth-coast  limestone  area,  about  600  square 
is  one  of  the  few  sparsely  populated  parts  of 

Rico,  and  is  the  island's  last  large  and  un- 
eloped  source  of  ground  water.  The  area's 
>ne  aquifers  are  (from  oldest  to  youngest): 
ires  Limestone,  the  Cibao  Formation,  the 
a  Limestone,  and  the  Aymamon  Limestone, 
etween  Arecibo  and  Barceloneta  have  arte- 
luifers  (the  Montebello  Limestone  Member 

Cibao  Formation,  and  the  upper  Lares 
one)  been  found.  Wells  along  Highway  2 
expected  to  yield  a  few  hundred  gpm.  Wells 
vater  table  aquifers  can  be  expected  to  yield 
rpm  in  the  upper  Aymamon  Limestone;  in 
wer  Aymamon  and  Aguada  Limestones 
■ange  from  100  to  800  gpm,  and  in  the  Cibao 
lion  and  Lares  Limestone,  from  100  to  200 
Voodard-USGS) 
i335 


ABILITY    OF    WATER    SUPPLIES    IN 
IWEST  GEORGIA, 

ical      Survey,      Doraville,      Ga.      Water 

ces  Div. 

nary  bibliographic  entry  see  Field  4A. 
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LGEBRAIC  TECHNOLOGICAL  FUNC- 
^A  MECHANISM  FOR  INTEGRATING 
-AL  AND  ECONOMIC  FACTORS  IN 
iDWATER  MANAGEMENT, 

cal  Survey,  Reston,  Va.  Water  Resources 

lock,  III. 

:eedings  of  the  1974  Joint  Automatic  Con- 
nference,   University  of  Texas,  Austin, 
,7,1974:  Published  by  the  University  of 
•562-563,1974. 

tors:     *Model     studies,     'Groundwater 
management(Applied),    Aquifer   charac- 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Groundwater  Management — Group  4B 


tenstics,       Economic      efficiency,      Equations, 
Forecasting,  Evaluation,  Project  planning. 
Identifiers:  'Groundwater  management,  Algebraic 
technological  function. 

Managing  ground  waters  requires  the  ability  to  un- 
derstand and  to  predict  the  effects  of  economic, 
political  and  hydrologic  factors  on  water  demand 
and  production.  Economic  models  based  on 
microeconomic  theory  such  as  theory  of  the  firm 
have  been  developed  to  aid  in  groundwater 
management.  Sophisticated  ground-water  simula- 
tion models  use  diffusion-type  partial  differential 
equations  with  suitably  defined  initial  and  bounda- 
ry conditions  to  predict  an  aquifer's  response  to 
stress  (e.g.,  predict  the  drawdown  due  to  the  stress 
of  pumping).  Simulation  models  and  economic 
models  may  be  combined  in  management  models 
through  the  use  of  an  algebraic  technological  func- 
tion (ATF).  An  ATF  relates  in  a  simple  algebraic 
manner  the  relation  between  the  stress  and  the 
behavior  that  stress  produces  in  an  aquifer  as  pre- 
dicted by  the  sinulation  model.  The  stress  and 
stress  behavior  are  usually  decision  variables  in 
the  management  model.  An  ATF  example  is 
presented.  (Woodard-USGS) 
W77-06339 


PROPOSED      WATER-SUPPLY      INVESTIGA- 
TIONS IN  SIDAMO  PROVINCE,  ETHIOPIA, 

Geological  Survey,  Reston,  Va. 

For  primary  bibliographic  entry  see  Field  6D 

W77-06340 


WATER  SUPPLY  FOR  THE  ARRERO  PILOT 
AREA  OF  THE  NATIONAL  RANGE  DEVELOP- 
MENT PROJECT,  SIDAMO  PROVINCE 
ETHIOPIA, 

Geological  Survey,  Reston,  Va. 

For  primary  bibliographic  entry  see  Field  6D 

W77-06341 


BRIEF  SUMMARY  OF  THE  HYDROGEOLOGY 
OF  BANGLADESH, 

Geological  Survey,  Reston,  Va. 

J.  R.  Jones. 

Open-file  report,  April  1974.  12  p,  1  fig. 

Descriptors:    'Groundwater  resources,    'Foreign 
projects,  'Aquifer  characteristics, 

'Hydrogeology,  Water  wells,  Water  level  fluctua- 
tions, Water  yield,  Water  utilization,  Groundwater 
recharge,  Water  resources  development,  Evalua- 
tion, Reviews,  Asia. 
Identifiers:  'Bangladesh. 

The  average  annual  precipitation  in  Bangladesh 
ranges  from  about  50  inches  in  the  west-central 
part  to  about  200  inches  in  the  northeast.  Most  of 
the  rain  falls  during  the  southwest  monsoon  so  that 
local  precipitation  is  heavy  at  the  same  time  flood 
waters  of  the  Brahmaputra  and  Ganges  rivers  ar- 
rive. The  result  is  the  most  years  about  50  percent 
of  Bangladesh  is  inundated.  Consequently,  over 
much  of  the  country  the  annual  recharge  to 
ground-water  reservoir  is  large.  Annual  fluctua- 
tions of  the  groundwater  level  are  commonly 
about  10  feet  in  the  northern  part  of  the  country.  If 
a  storage  coefficient  of  0.2  is  assumed,  annual 
recharge  may  be  about  24  inches  of  water. 
Although  the  amount  of  recharge  is  different  from 
area  to  area,  it  is  almost  everywhere  very  substan- 
tia] in  the  Ganges-Brahmaputra  Delta.  Ground- 
water conditions  are  described  in  four  major 
hydrologic  areas.  (Woodard-USGS) 
W77-06342 


PESTICIDES  DATA-COLLECTION  ACTIVI- 
TIES OF  THE  U.S.  GEOLOGICAL  SURVEY  IN 
TEXAS, 

Geological     Survey,     Lakewood,     Colo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B 

W77-06344 


WATER  SUPPLY  AND  WASTE  DISPOSAL,  CU- 
LEBRA,  PUERTO  RICO, 

Geological  Survey,  Fort  Buchanan,  Puerto  Rico. 
For  primary  bibliographic  entry  see  Field  5E 
W77-06345 


HYDROLOGIC  RELATIONS  BETWEEN  LAKES 
AND  AQUIFERS  IN  A  RECHARGE  AREA  NEAR 
ORLANDO,  FLORIDA, 

Geological  Survey,  Tallahassee,  Fla.  Water 
Resources  Div. 

W.  F.  Lichtler,  G.  H.  Hughes,  and  F.  L.  Pfischner. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-263 
916/As,  Price  codes:  A04  in  paper  copy,  A01  in 
microfiche.  Water-Resources  Investigations  76-65 
August  1976.  61  p,  27  fig,  3  tab,  5  ref. 

Descriptors:  'Surface-groundwater  relationships, 
'Lakes,  'Aquifers,  'Groundwater  movement, 
'Water  balance,  Hydrology,  Rainfall,  Evapora- 
tion, Overland  flow,  Seepage,  Leakage,  Water 
table  aquifers,  Artesian  aquifers,  Equations, 
Forecasting. 
Identifiers:  Orange  County(Fla). 

The  three  lakes  investigated  in  Orange  County, 
Florida,  gain  water  from  adjoining  water-table 
aquifer  and  lose  water  to  Floridan  aquifer  by 
downward  leakage.  Net  seepage  (net  exchange  of 
water  between  lake  and  aquifers)  can  be  estimated 
by  equation  S  =  AX  +  BY,  where  S  is  net 
seepage,  X  represents  hydraulic  gradient  between 
lake  and  water-table  aquifer,  A  is  lumped  parame- 
ter representing  effect  of  hydraulic  conductivity 
and  cross-sectional  area  of  materials  in  flow  sec- 
tion of  water-table  aquifer,  Y  is  head  difference 
between  lake  level  and  potentiometric  surface  of 
Floridan  aquifer,  and  B  is  lumped  parameter 
representing  effect  of  hydraulic  conductivity, 
area,  and  thickness  of  materials  between  lake  bot- 
tom and  Floridan  aquifer.  If  values  of  S,  X,  and  Y 
are  available  for  two  contrasting  water-level  con- 
ditions, coefficients  A  and  B  are  determinable  by 
solution  of  two  simultaneous  equations.  If  the  rela- 
tion between  lake  and  ground-water  level  is  the 
same  on  all  sides  of  the  lake-with  regard  to  each 
aquifer~and  if  X  and  Y  are  truly  representative  of 
these  relations,  then  X  and  Y  terms  of  equation 
provide  valid  estimates  of  inflow  to  lake  from 
water-table  aquifer  and  outflow  from  lake  to 
Floridan  aquifer.  (Woodard-USGS) 
W77-06348 


WATER  IN  CARBONATE  ROCKS  OF  THE 
MADISON  GROUP  IN  SOUTHEASTERN  MON- 
TANA--A  PRELIMINARY  EVALUATION, 

Geological      Survey,      Billings,      Mont.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F 

W77-06349 


THE  GEOTHERMAL  PLANT  AT 

AHUACHAPAN  IN  EL  SALVADOR  AND  ITS 
POSSIBLE  EFFECTS  ON  THE  WATER  QUALI- 
TY ON  THE  BORDER  RIVER  RIO  PAZ 
BETWEEN  EL  SALVADOR  AND  GUATEMALA, 
Swedish  Water  and  Air  Pollution  Research  Lab., 
Goteborg. 

For  primary  bibliographic  entry  see  Field  5B 
W77-06382 


ATTENUATION  OF  POLLUTANTS  IN  MU- 
NICIPAL LANDFILL  LEACHATE  BY  CLAY 
MINERALS:  PART  1-COLUMN  LEACHING 
AND  FIELD  VERIFICATION, 

Illinois  State  Geological  Survey,  Urbana. 
For  primary  bibliographic  entry  see  Field  5B 
W77-06395 


CHEMICAL    DYNAMICS    OF    A     CONFINED 
LIMESTONE  AQUIFER, 

New  Mexico  Inst,   of  Mining  and  Technology 
Socorro.  Dept.  of  Physics. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B — Groundwater  Management 


For  primary  bibliographic  entry  see  Field  2F. 
W77 -06399 

GEOTHERMAL  ENERGY  PUMP  AND  MONI- 
TOR SYSTEM, 

Sperry  Rand  Corp-,  New  York.  (Assignee). 
H.  B.  Mattews. 

U.S.  Patent  No.  3,988,896,  10  p,  4  fig,  4  ref ;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol 952,  no  l,p  56,  November 2,  1976. 

Descriptors:  'Patents,  'Monitoring,  'Geothermal 
studies,  *Data  transmission,  Thermal  studies,  In- 
strumentation, Electric  power  production,  Remote 
sensing,  Equipment,  Pumps. 

The  operation  of  a  geothermal  well  power-genera- 
tion system  is  monitored  by  sensor,  communica- 
tion, and  performance,  and  performance  monitor- 
ing equipment  permanently  associated  with  the 
operating  power  generation  system.  Sensors  de- 
tect changes  in  well  water  temperature,  in  water 
pressure  below  and  above  the  pump,  and  in  pump 
rotating  speed.  This  data  is  transmitted  by  mul- 
tiplex communication  to  receiver  and  utilization 
means  at  the  earth's  surface.  A  permanent  magnet 
generator  sytem  supplied  the  signal  representative 
of  pump  rotation  speed  and  also  supplies  electrical 
power  for  the  multiplex  communication  of  the  sen- 
sor output  signals.  (Sinha-OEIS) 
W77-06443 


WATER  RESOURCES  AVAILABILITY,  QUALI- 
TY, AND  COST  IN  NORTHEASTERN  IL- 
LINOIS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  6D. 

W77-06531 


TRIBUTARY  GROUND  WATER  AND  CHANGE- 
OF-PLACE-OF-USE  RULES  IN  DESIGNATED 
GROUND  WATER  BASINS  IN  COLORADO. 

University  of  Colorado  Law  Review,  Vol  45,  No 
2,  p  229-47  (Winter  1973). 

Descriptors:  'Colorado,  'Groundwater,  'Water 
wells,  'Legislation,  Groundwater  basins,  Water 
sources,  Groundwater  movement,  Base  flow,  Sub- 
surface flow,  State  governments,  Water  alloca- 
tion(Policy),  Planning,  Well  permits,  Regulation, 
Tributaries,  Groundwater  potential,  Groundwater 
resources,  Water  rights,  Irrigation,  Prior  ap- 
propriation, Constitutional  law,  Legal  aspects. 

The  Colorado  Ground  Water  Management  Act 
was  enacted  in  1965  by  the  Colorado  General  As- 
sembly to  regulate  the  economic  development  of 
designated  ground  water  resources.  A  recent 
Colorado  case  supported  this  effort,  upholding  the 
Act's  provisions  for  determination  of  water-right 
priorities  and  transfer  approval  for  the  place  of  use 
of  water.  The  article  discusses  the  constitutionali- 
ty of  the  Act  as  applied  to  tributary  ground  water, 
the  Act's  delegation  of  judicial  powers  to  an  ad- 
ministrative body,  the  application  of  change-of- 
place-of-use  rules  to  designated  ground  water,  and 
the  inclusion  of  tributary  ground  water  in  a 
designated  ground  water  basin.  The  legal  distinc- 
tions between  tributary  ground  water  and  non- 
tributary  ground  water  are  outlined  in  light  of  the 
engineering  question  of  whether  there  is  such  a 
thing  as  nontributary  ground  water.  Unresolved 
legally  is  whether  some  tributary  ground  water 
may  be  included  within  a  designated  ground  water 
basin.  Change  of  place  of  use  under  the  Act  fol- 
lows traditional  guidelines,  and  would  be  per- 
mitted when  the  rights  of  other  appropriators  were 
not  injured.  Vested  prior  appropiations  are  pro- 
tected under  the  Act.  (Molloy-FIorida) 
W77-06545 


PROTECTION  OF  UNDERGROUND  DRINKING 
WATER  SUPPLIES  -  THE  GONZALEZ  AMEND- 
MENT TO  THE  SAFE  DRINKING  WATER  AC'I , 
Openheimer,  Rosenberg,  Kelleher,  and  Wheatley, 
Inc.,  San  Antonio,  Tex. 
For  primary  bibliographic  entry  see  Field  5G. 
W77-06548 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


MODEST  TECHNIQUES. 

For  primary  bibliographic  entry  see  Field  6G. 

W77-06237 


INORGANIC     POLLUTION    FROM     FORESTS 
AND  RANGELANDS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-06239 


FLOOD  CONTROL  IN  OKLAHOMA:  AN  EX- 
AMPLE OF  LAND  USE  PRECEDING  LAND  USE 
PLANNING, 

Tulsa  Univ.,  Okla.  Coll.  of  Law. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-06542 

4D.  Watershed  Protection 


RUNOFF  AND  EROSION, 

Queensland  Irrigation  and  Water  Supply  Commis- 
sion, Brisbane  (Australia). 
W.  C.  Boughton. 

In:  Watershed  Management  on  Range  and  Forest 
Lands,  Proceedings  of  the  Fifth  Workshop  of  the 
U.S. /Australia  Rangelands  Panel,  Boise,  Idaho, 
June  15-22,  1975,  pi  17-122,  March  1976.  2  tab,  31 
ref. 

Descriptors:  'Runoff,  'Erosion,  'Rainfall-runoff 
relationships,  'Erosion  control,  'Australia,  Water 
yield,  'Watershed  management,  Flood  control, 
Soil  conservation,  Land  clearing,  Groundwater 
recharge,  Floods,  Vegetation  effects. 

Studies  in  Australia  are  used  to  review  topics  in- 
cluding water  yield  of  catchments,  floods,  erosion 
and  erosion  management.  A  few  years  of  unoff 
records  are  sufficient  to  establish  a  rainfall-runoff 
relationship,  to  estimate  either  the  temporal  pat- 
tern of  water  yield  from  a  catchment  or  long-term 
frequency  distribution  of  floods.  Problems  being 
studied  on  experimental  catchments  there  include 
the  effects  of  clearing,  changes  in  tree  species,  and 
soil  conservation  works.  Where  large  areas  of  na- 
tive bush  have  been  cleared  for  conversion  to 
pasture  or  crop,  increase  occur  in  total  runoff 
from  catchments  or  in  the  amount  of  groundwater 
recharge.  In  South  Australia,  a  limestone  country 
where  surface  runoff  is  slight,  large  areas  of  pine 
plantation  have  replaced  open  grassland,  drasti- 
cally reducing  areas  of  pine  plantation  have 
replaced  open  grassland,  drastically  reducing 
groundwater  recharge  from  through-drainage  in 
those  areas.  Floods  resulting  from  cyclonic  storms 
entail  large  volumes  of  runoff,  often  250-500  mm. 
Soil  conservation  measure  are  discussed,  includ- 
ing those  after  fires.  (Jahns-Arizona) 
W77-06236 


VEGETATION  MANAGEMENT  GUIDLINES 
FOR  INCREASING  WATER  YIELDS  IN  A 
SEMIARID  REGION:  AN  ARIZONA  CASE 
STUDY, 

Arizona    Univ.,   Tucson.    School   of   Renewable 

Natural  Resources. 

For  primary  bibliographic  entry  see  Field  3B. 

W77-06238 


inorganic     POLL!  HON    FROM    FO!| 

AND  RANGELANDS, 

Oregon  State  Univ.,  Corvalli*.  Dept  of  Ford 

gineering. 

For  primary  bibliographic  entry  see  Field  5B 

W77 -06239 


INLAND  LAKE  WATERSHED  ANALYSIS 

Michigan  Univ.,  Flint.  Dept.  of  Physical  e 

raphy. 

For  primary  bibliographic  entry  see  Field  X 

W77-06356 


MAINE  LAKE  WATER  QUALITY  SI  RAT 

Maine   Dept.  of   Environmental  Protectio  4 

gusta 

For  primary  bibliographic  entry  see  Field  Xjj 

W77-06357 


PROCEEDINGS    OF   THE    CONFERDK 
NONPOINT    SOURCES    OF    WATER    Pj 
TION:  PROBLEMS,         POLICIES 

PROSPECTS. 

Purdue  Univ.,  Lafayette,  Ind.  Water  Re;i 

Research  Center. 

For  primary  bibliographic  entry  see  Field  51 

W77-06396 


EFFECTS  OF  STREAM  CHANNEL  IMP* 
MENTS  ON  DOWNSTREAM  FLOODS, 

Kentucky  Water  Resources  Research  Inslt 

ington. 

For  primary  bibliographic  entry  see  Field  It 

W77-06397 


THE  INFLUENCE  OF  BOGS  ON  TH)I 
TRIBUTION  OF  STREAMFLOW  FROM  J  < 
BOG-UPLAND  CATCHMENTS, 

Forest   Service   (USDA),   Grand   Rapids,  I 
North  Centra]  Forest  Experiment  Station. 
E.  S.  Verry,  and  D.  H.  Boelter. 
In:       Hydrology      of      Marsh-Ridden 
Proceedings   of   UNESCO   Symposium,   1 
Belorussian  SSR,  June  1972.  Studies  and  Fl 
in  Hydrology  19,  p.  469^178,  The  UnescoJ 
Paris,  1975.  4  fig,  1  tab,  15  ref. 

Descriptors:  'Streamflow,  *Hyd  ( 

Watersheds(Basins),     United     States,     I: 
water,    Groundwater,    Watershed    manaj  1 
Flow,  Distribution,  'Bogs,  Wetlands. 
Identifiers:  'Streamflow  distribution,  *Pe;  1 
♦Bog-upland  catchments,  Perched  bog. 

The  distribution  of  flow  from  small  bog  I 
catchments     is     governed     primarily     h 
hydrogeological  relationships;  organic  soil  1 
bog  part  of  the  catchment  have  only  a  mil 
feet.    The    seasonal    distribution    of   flov 
groundwater  bogs  is  fairly  uniform  due  1 1 
flow   from   the   groundwater   basin.   Flov 
perched   bogs  is   primarily   concentrated 
spring  and  results  from  snowmelt  and  earlj » 
rains.  Maximum  annual  stream  flow  peal 
both  types  of  catchment  usually  result  fron  J 
melt  and  are  a  function  of  the  water  conteof 
snowpeak    and    rain    on    snow   rather  tfc 
hydrogeological   relationship   of   the   boft 
types  of  bogs  provide  short-term  regulai 
storm-flow   resulting   from   rainfall  by  ri» 
peaks   and  delaying  the   release  of  storit 
volumes.  (Forest  Service) 
W77-06440 


A  SAMPLE  COMPARISON  OF  1 
GEOMORPHIC  CHARACTER  OF  TWO  I 
BASINS  AS  RELATED  TO  SUSCEPTE-l 
TO  BRIDGE  FAILURE, 

For  primary  bibliographic  entry  see  Field  21 
W77-06525 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Identification  Of  Pollutants— Group  5A 


>PLE   AND   THE   SOUND.   EROSION    AND 
[MENTATION, 

ly  Engineer  District,  Boston,  Mass. 
primary  bibliographic  entry  see  Field  6B 
-06596 


rt'ATER  QUALITY 
MANAGEMENT  AND 
•ROTECTION 

Identification  Of  Pollutants 


LYSIS  OF  LEAD  IN  POLLUTED  COASTAL 
fVATER, 

ornia   Inst,    of   Tech.,    Pasadena.    Div.    of 

ogical  and  Planetary  Sciences. 

tterson,  D.  Settle,  and  B.  Glover. 

ae  Chemistry,    Vol.   4,   No.    4,   p   305-319 

mber,  1976.  2  fig,  4  tab,  15  ref. 

riptors:  Analysis,  *Lead,  Water  pollution, 
er  pollution  sources,  *Sea  water,  Sewage  ef- 
ts, Algae,  Plankton,  Runoff,  Heavy  metals, 
utant  identification,  Analytical  techniques. 

lead  concentrations  in  sea  water  were  deter- 
1  in  sewage-polluted  coastal  waters  and  in  or- 
y  coastal  waters.  Stable  isotope  dilution  mass 
rometric  techniques,  under  laboratory  condi- 

were  used  to  make  determinations  in  sea 
samples.    Average    concentrations    were 

25  ng/kilogram  in  surface  water  of  ordinary 
»1  waters  and  150  ng/kilogram  in  highly  pol- 
sea  water  samples.  Filtrate  lead  levels  (0.4 
ns)  were  equivalent  to  lead  extracted  by 
one  in  chloroform  from  untreated  sea  water, 
le  lead  was  39%  to  56%  of  total  lead  in  pol- 
water.  The  proportions  increased  with  in- 
:d  amounts  of  sewage.  In  non-polluted 
,  lead  was  associated  with  plankton.  One- 
total  lead  (one-half  particle  lead)  adheres  to 
ater  container  walls  during  the  first  day. 

three  months,  the  remaining  particle  lead 
:  collected  from  the  surface  of  algal  colonies 
ng  on  the  container  walls.  Wall  adsorption 
not  substantially  affect  concentrations  of 
available  lead  in  sea  water.  The 
/207Pb  ratio  determined  was  considered  an 
lion  of  the  non-mixing  of  lead  from  two  dif- 

pollution    sources:   rainstorm   runoff   and 
elead.  (Collins-FIRL) 
6159 


METRIC  DETERMINATION  OF  GREASE 
lSTEWATER, 

ska  Univ.,  Lincoln.  Dept.  of  Food  Science 

chnology. 

iaxcy. 

1  Water  Pollution  Control  Federation    Vol 

'•  12,  p  2809-2811,  December,  1976.  2  tab,  6 


bottle  is  exposed  to  vacuum  and  cooled.  Na3P04 
is  added  and  the  bottle  is  again  warmed.  The  bottle 
is  swirled  to  suspend  the  grease  and  cooled  to 
room  temperature.  Steps  are  taken  to  bring  the 
solution  into  the  capillary.  Then  the  mixture  is  cen- 
trifuged,  warmed,  and  again  centrifuged.  A  greasy 
column  which  is  measurable  should  be  formed  at 
this  point.  Comparison  with  standard  test 
procedures  indicated  that  this  method  should  pro- 
vide an  empirical  method  for  routine  effluent 
monitoring  from  municipal  sewage  treatment 
facilities.  (Collins-FIRL) 
W77-06160 


SIMULTANEOUS  AUTOMATED  DETERMINA- 
TION OF  CHLORIDE,  NITRITE,  NITRATE 
AND  AMMONIA  IN  WATER  AND  WASTE 
WATER, 

New  York  State  Dept.  of  Health,  Albany.  En- 
vironmental Health  Center. 
E.  Canelli. 

Water,  Air,  and  Soil  Pollution,  Vol.  5  No  3  p 
339-348,  April,  1976.  4  fig,  1  tab,  1 1  ref. 

Descriptors:  Analysis,  Analytical  techniques 
*Colonmetry,  *Water  analysis,  *Chlorides,  Mer- 
cury, *Nitrites,  *Nitrates,  *Ammonia,  Nitrogen 
compounds,  Chemical  reactions,  *Pollutant 
identification. 

Identifiers:  Automated  mercury  (II)  thiocyanate 
method,  Indophenol  blue  method. 

Multichannel  automated  analysis  and  optimization 
of  automated  system  parameters  have  been  com- 
bined to  produce  an  automated  system  for  simul- 
taneous determination  of  chloride,  nitrite,  nitrate, 
and   ammonia   in   water   and    waste   water.    Ad- 
vantages of  this  system  include  optimized  reaction 
conditions  for  direct  application  to  natural  and 
waste  water  samples;  a  40%  reduction  in  necessa- 
ry time  for  analysis;  a  need  for  only  2  milliliters  of 
sample  and  the  inclusion  of  continuous  filtration 
with  minimum  sensitivity  loss  and  peak  separa- 
tion; total  inorganic  nitrogen  measurement  inde- 
pendent   of    interconversions     with    the     three 
nitrogen  forms;  and  the  option  of  determining  dis- 
solved organic  nitrogen  as  a  mixture  of  ammonia, 
nitrite,  and  nitrate  N  after  UV  irradiation.  The 
method  is  based  on  modifications  of  established 
colorimetric  procedures.  Chloride  is  determined 
by  the  automated  mercury  (II)  thiocyanate  method 
with  the  concentration  of  reagents  in  reaction  mix- 
ture increased  to  maximize  signal  intensity  and 
linearity  and  the  dilution  line  omitted  to  improve 
precision  at  concentrations  lower  than  50  ppm  CI. 
The  indophenol  blue  method  of  ammonia  analysis 
was  used  with  altered  sample-to-reagent  ratios. 
Nitrite  was  determined  as  an  azo  dye  and  nitrate 
was  reduced  and  determined  as  nitrite.  Detection 
limits  were  1  ppm  CI  for  chloride  and  I,  5,  and  5 
ppb  N  for  nitrite,  nitrate,  and  ammonia.  (Collins- 
FIRL) 
W77-06161 


viruses  in  gauze  pads  in  sewage  for  24  hours 
against  those  kept  3,4,  and  7  days  at  the  same  time; 
determined  the  effect  of  repeated  elutions  and  the 
effect  of  calf  serum  on  elution  recovery  efficiency 
from  gauze  pads;  studied  the  recovery  efficiency 
of  gauze  for  viruses  in  water;  and  determined  the 
effect  of  a  sample  volume  on  virus  recovery  effi- 
ciency. Results  indicated  that  gauze  left  in  sewage 
for  24  hours  contained  90  times  the  viruses  found 
,n  the  sewage,  suggesting  some  concentrating 
ability.  The  grab  sample  method  was  selective  in 
the  concentration  of  all  enteroviruses  and  had  low 
recovery  efficiencies  for  sewage-contained  en- 
teroviruses. The  gauze  pad  was  advantageous  for 
continuous,  long-term  sampling,  but  is  limited  by 
being  qualitative,  and  only  about  1%  of  the  viruses 
in  water  can  be  recovered  by  this  method.  No  ad- 
vantage was  found  in  immersing  the  pad  for  more 
than  24  hours.  Recovery  efficiency  using  gauze 
pads  for  viral  concentrations  from  tap  water  is 
very  low  and  dependent  upon  sample  volumes. 
The  larger  pads  have  lower  efficiencies.  Adding 
calf  serum  to  the  wash  fluid  did  not  affect  elution 
of  viruses  from  pads  immersed  in  tap  water.  Two 
washings  of  the  pad  removes  more  than  70%  of  the 
total  virus  recoverable  after  5  elutions  in  either  tap 
water  or  sewage.  (Collins-FIRL) 
W77-06183 
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DETERMINATION  OF  NON-IONIC   SURFACE 
ACTIVE  SUBSTANCES  IN  THE  WATER  SOLU- 
TIONS  (OZNACZANffi   NHUONOWYCH   SUB- 
STANCJI  POWUERZCHNIOWO-CZYNNYCH  W 
ROZTWORACH  WODNYCH), 
Z.  Gorzka,  A.  Jozwiak,  and  A.  Socha. 
In:  Metody  Fizykochemiczne  Oczyszczania  Wod  I 
Sciekow    (Referaty    Z    Konferencii    Naukowo- 
Technicznej),    May   6-7,    1976,    Lublin,    Poland, 
Marie  Curie-Sklodowska  University,  Lublin   Vol 
l,p44-51.3fig,  2  tab. 

Descriptors:   *Pollutant  identification,   *Aqueous 

solutions,    *Colorimetry,    Analysis,    'Analytical 

techniques,    *Polarographic    analysis,    Industrial 

wastes. 

Identifiers:    'Surface   active   substances,   Roksol 

IT,  Stremid  DK,  Comperlan  KD. 

The  application  of  a  new  polarographic  method  for 
determining  non-ionic  surface  active  substances 
(SAS)  was  investigated.  Tests  were  conducted 
with  three  commercial  preparations,  Roksol  IT, 
Stremid  DK,  Comperlan  KD,  and  industrial 
wastes  with  Roksol  IT  in  0.01  to  5%  concentra- 
tions. Polarographs  used  were  the  OH  101 
(Hungarian)  and  the  LP  60  (Czechoslovakian). 
Colorimetric  determinations  of  SAS  were  made 
simultaneously.  The  polarographic  method  was 
proved  very  convenient  in  determining  non-ionic 
SAS  in  aqueous  solution  of  the  tested  preparations 
and  industrial  wastes.  This  is  especially  true  when 
applied  to  serial  determinations.  (Collins-FIRL) 
W77-06191 
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ptors:  'Pollutant  identification, 

netnc    analysis,     'Analytical    techniques, 
s,    Oil,  Laboratory  tests,  Evaluation,  Anal- 
aste  water  treatment,  'Waste  disposal 
iers:  'Grease. 

is  an  important  factor  in  waste  disposal 
ns.  The  effect  of  the  contributing  source 
ease  removal  procedures  were  evaluated, 
idiuonal  determination  methods  are  time- 
>uig.  A  simplified  method  for  grease  deter- 
>ns  that  was  developed  involved  adding 
and  trichlorotrifluoroethane  (TTE)  to  the 
in  a  separatory  funnel.  The  TTE  is 
d  and  glass  beads  are  added  to  induce  a 
boil.  The  TTE  volume  is  reduced  by 
ition  on  a  hot  plate  and  the  TTE  containing 
Jse  is  quantitatively  transferred  to  a  Bab- 
"m  milk  bottle  by  rinsing  with  separate 
"lions.  Glass  beads  are  added  and  a  water 
ised  to  raise  the  bottle  temperature  to  100C 
orate  the  TTE  to  apparent  dryness.  The 


EVALUATION  OF  GAUZE  PAD  METHOD  TO 
RECOVER  VIRUSES  FROM  WATER, 

Hadassah  Medical  School,  Jerusalem  (Israel). 
B.  Fattal,  and  E.  Katzenelson. 
Water  Research,  Vol.   10,  No.   12,  p  1135-1140 
1976.  9  tab,  12  ref. 

Descriptors:  Evaluation,  Analysis,  'Viruses, 
'Separation  techniques,  Sewage  effluents,  Water 
quality,  Laboratory  tests,  On-site  investigations, 
Water  pollution  sources,  'Waste  water  treatment, 
'Sampling,  'Pollutant  identification. 
Identifiers:  'Gauze  pad  method,  Grab  sample 
method. 

The  gauze  pad  method  was  evaluated  as  a  means 
of  virus  recovery  from  water.  This  method  was 
compared  with  the  grab  sample  method  for  con- 
centration and  detection  of  viruses  from  sewage. 
Laboratory  and  field  studies  were  conducted  for 
the  two  methods.  The  tests  compared  virus  detec- 
tion by  the  two  methods;  compared  the  number  of 


CONCERNING  THE  ARTICLE  OF  S.  D.  ZAU- 

GOL'NIKOV,  M.  M.  KOCHANOV,  A.  O.  LIOT 

AND    I.    I.    STAVCHANSKH,    'FORECASTING 

THE  HAZARD  OF  ORGANIC  COMPOUNDS  IN 

THE  ENVIRONMENT',  (IN  RUSSIAN), 

Z.  I.  Zholdakova. 

Gig  Sanit  9,  p  92-94,  1975. 

Descriptors:    'Solubility,    'Organic    compounds, 
Water  pollution,  Pollutant  identification,  Environ- 
ment,  Ecosystems,    *DDT,    'Pesticide   residues, 
•Path  of  pollutants,  Indicators. 
Identifiers:  'Solubility  index(Pollutants). 

Use  of  the  solubility  index  for  evaluating  the 
hazard  of  pollutants  in  water  bodies  is  discussed. 
In  complex  surface  water  ecosystems,  the  stability 
of  a  substance  and  its  propensity  to  accumulate  in 
aquatic  organisms  are  more  substantial  indices  of 
hazard  and  solubility.  DDT  is  practically  insoluble 
in  water  but  its  stability  and  cumulative  properties 
make  it  a  most  hazardous  pesticide.  (See  W76- 
1 1734)-Copyrigh  1976,  Biological  Abstracts,  Inc 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A— Identification  Of  Pollutants 


W77-06195 

EFFECTS  OF  WASTE  DISCHARGES  ON 
WATER  QUALITY  OF  THE  SOUTH  PLATTE 
RIVER,  DENVER  METROPOLITAN  AREA, 

National  Field  Investigations  Center-Denver, 
Colo. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-244  936, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
EPA  Report,  Denver,  Colorado,  June,  1972.  1 18  p, 
5  fig,  12  tab,  8  ref ,  4  append. 

Descriptors:  *Water  quality,  *Water  pollution 
abatement,  *Water  treatment,  Biochemical  ox- 
ygen demand,  Suspended  solids,  Chemical  oxygen 
demand,  Carbon,  Nitrogen,  Phosphorus,  Heavy 
metals,  *Pollutant  identification,  'Colorado, 
Rivers. 

Identifiers:  *South  Platte  River(Colo),  'Denver 
area(Colo). 

A  study  of  the  South  Platte  River  Basin  was  con- 
ducted to  determine  whether  established  state  and 
federal  water  quality  standards  were  being  met. 
Fifteen  treatment  plants  were  studied  to  determine 
whether  treatment  meeting  established  require- 
ments had  been  effected,  to  determine  the  extent 
of  water  quality  improvement,  and  to  determine 
any  recommendations  which  might  be  made.  In- 
fluent samples  were  collected  and  analyzed  for 
BOD,  total  and  suspended  solids,  volatile 
suspended  solids,  settleable  solids,  total  organic 
carbon,  chemical  oxygen  demand,  nitrogen  series, 
total  phosphorus,  and  selected  heavy  metals.  Final 
effluent  samples  from  the  Denver  Metro  facility 
were  analyzed  for  total  and  fecal  colforms.  Field 
measurements  and  residual  chlorine  were  mea- 
sured at  the  time  of  collection.  (Collins-FIRL) 
W77-06199 


A  WATER  QUALITY  STUDY  OF  THE  UPPER 
CLARK  FORK  RIVER  AND  SELECTED  TRIBU- 
TARIES, 

Environmental  Protection  Agency,  Denver,  Colo. 
Region  VIII. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  V A  22161  as  PB-244  921, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
EPA  Report,  Denver,  Colorado,  September,  1972. 
83  p,  2  fig,  8  tab,  5  append. 

Descriptors:  *Rivers,  Tributaries,  *Water  quali- 
ty, *Pollutant  identification,  *Water  quality  stan- 
dards, Water  pollution,  Water  pollution  sources. 
Chemical  analysis,  Bioindicators,  Heavy  metals, 
'Montana,  Public  health. 
Identifiers:  Clark  Fork  River(Mont). 

A  study  was  conducted  to  determine  the  water 
quality  of  the  Clark  Fork  River,  Montana,  and  to 
set  standards  for  concentrations  of  heavy  metals 
due  to  heavy  mining  in  the  area.  Basic  methods 
consisted  of  water  quality  sampling  and  biological 
evaluations  in  the  reach  from  Warm  Springs  to 
Drummond,  Montana,  and  selected  tributaries. 
Results  revealed  a  stretch  of  severe  pollution  in- 
dicated by  a  deficient  and  non-balanced  popula- 
tion of  benthic  organisms  and  an  almost  non-ex- 
istent fish  population.  Another  area  with  opposite 
conditions  was  found  healthy.  Downstream  from 
Drummond,  the  stream  supports  significant  sport- 
fishing  activity.  Most  heavy  metals  pollution  was 
traced  to  the  settling  tanks  of  one  major  mining, 
milling,  and  smelting  operation.  The  high  concen- 
trations decrease  downstream  and  these  wastes 
caused  'cementing'  of  a  portion  of  the  river  bot- 
tom by  the  precipitation  of  gypsum  and  metallic 
hydroxides  in  settling  pond  discharges.  Chemical 
and  biological  conditions  indicate  high  water  quali- 
ty in  tributaries.  Recommendations  were  made  for 
metals  levels.  It  was  suggested  that  the  state  up- 
grade the  classification  of  a  certain  reach  of  the 
river  through  appropriate  action.  Tests  are  neces- 
sary to  determine  the  degree  of  an  indicated  poten- 
tial lead  health  hazard.  (Collins-FIRL) 
W77-06200 


QUALITY  OF  UNDERGROUND  IRRIGATION 
WATER  IN  THE  SEMI  ARID  TRACT  OF  AGRA 
DISTRICT, 

Raja  Balwant  Singh  Coll.  (India).  Dept.  of  Agricul- 
tural Chemistry. 

For  primary  bibliographic  entry  see  Field  3C. 
W77-06249 


RAPID   COLORIMETRIC   ANALYSED  OF  CA- 
TIONIC  AND  ANIONIC  SURFACTANTS, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y.  Dept.  of 
Chemical  Engineering;  and  Rensselaer 
Polytechnic  Inst.,  Troy,  N.  Y.  Dept.  of  Environ- 
mental Engineering. 
L.  K.  Wang,  and  D.  F.  Langley. 
In:  The  1975  New  England  Water  Works  Associa- 
tion Meeting,  January  16,  1975,  Waltham,  Mas- 
sachusetts. 24  p,  9  fig,  17  ref,  2  append. 

Descriptors:   'Pollutant  identification,  Analytical 
techniques,  "Colorimetry,  'Surfactants, 

'Freshwater,     Dyes,     Color     reactions,     Spec- 
trophotometry, Adsorption. 

Identifiers:   'Cationic  surfactants,  'Anionic  sur- 
factants. 

A  new,  more  rapid  colorimeteric  method  applica- 
ble to  the  analysis  of  either  anionic  or  cationic  sur- 
factants in  fresh  water  at  low  concentrations  is  in- 
troduced. A  dye  reacts  with  ionic  surfactant  and 
forms  a  chloroform-soluble,  colored  complex  in 
the  presence  of  chloroform.  The  color  intensity  of 
the  chloroform  layer  is  proportional  to  the  concen- 
tration of  the  dye-ionic  surfactant  complex,  and 
can  be  measured  spectrophotometrically.  Methyl 
orange  is  used  for  cationic  surfactants,  azure  A  or 
methylene  blue  for  anionic  surfactants.  The 
method  is  stoichiometric  and  can  be  performed  in 
a  very  short  period  of  time.  The  advantages  of  the 
new  colorimetric  method  over  the  standard 
methylene  blue  method  and  standard  carbon  ad- 
sorption method  include  its  time-saving 
procedures  and  suitability  for  cationic  surfactant 
analysis.  Its  advantages  over  a  two-phase  titration 
method  include  its  more  rapid  procedure  and  more 
accurate  surfactant  measurement  below  one 
mg/liter.  It  is  suitable  for  field  analyses  of  ionic  de- 
tergent-type impurities  in  water  and  waste  water, 
provided  that  a  portable  colorimetric  instrument  is 
available.  (Snyder-FIRL) 
W77-06251 


THE  DETERMINATION  OF  TRACE  METALS 
IN  CLADOPHORA  GLOMERATA  -  C. 
GLOMERATA  AS  A  POTENTIAL  BIOLOGICAL 
MONITOR, 

Queen's    Univ.,    Kingston    (Ontario).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06257 


THE  USEFULNESS  OF  LYNMAEA  STAGNALIS 
AS  A  BIOLOGICAL  INDICATOR  IN  TOX- 
ICOLOGICAL  BIO-ASSAY  (MODEL  SUB- 
STANCE ALPHA-HCH), 

Rijksinstituut        voor       de        Volksgezondheid, 
Bilthoven  (Netherlands).  Lab.  for  Toxicology. 
For  primary  bibliographic  entry  see  Field  5C. 

W77 -06262 


HEAVY   METALS   IN   ANIMALS   FROM   THE 
NORTH  EAST  COAST, 

Newcastle-upon-Tyne  Univ.  (England).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06271 


METAL  CONTENT  OF  DENDROBAENA  RU- 
BIDA  (OLIGOCHAETA)  IN  A  BASE  METAL 
MINING  AREA, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Zoology. 

M.  P.  Ireland. 

OIKOS,  Vol.  26,  p  74-79,  1975.  2  fig,  3  tab,  24  ref. 


Descriptors:  'Annelids,  'Worms, 
physiology,  'Metals,  'Iron,  '/.inc.  '1a 
chemical  properties,  'Calcium,  Biochei 
Bioassay,  Alkaline  earth  metals,  'Mine  « 
Soil  analysis,  Soil  tests.  Absorption 
Identifiers  'Dendrobaena  rubida,  *'Ii>.sue 
sis,  Bioregulalion,  Bioaccumulation,  1,'ptak 


Metal  analysis  of  soils  collected  near  i 
and  zinc  mines  showed  high  concentrali 
total  iron,  zinc,  lead  and  free  iron.  Field  i 
penmcntal  studies  on  the  metal  content 
earthworm  Dendrobaena  rubida  living  in  i 
high  and  low  metal  levels,  revealed  th 
earthworms  probably  regulated  the  iron  ; 
content  of  their  tissues  but  retained  lead.  S 
cium  was  suggested  to  be  an  influence  in 
take  of  metals  by  D  rubida.  The  results  foi 
lead  content  appeared  to  show  a  direct  ef 
calcium  on  lead  by  the  regulation  of  endo 
tissue  calcium.  (Katz) 
W77 -06272 


A  WATER-POWERED  MECHANICAL  D 
FOR    ACCURATELY    SUBSAMPLING   II 
NUMBERS  OF  NEKTONIC  ORGANISMS, 

Southwest  Research  Inst.,  Houston,  Tex.    ] 
G.  M.  Hightower,  K.  T.  Kimball,  and  C.  A. 
Bedinger,  Jr. 

Transactions  of  the  American  Fisheries  Si 
1976(4),  p  509-513,  2  fig,  3  tab. 

Descriptors:  'Laboratory  equipment,  'Saj 
Laboratory       tests,       'Methodology, 
procedures,   'Nekton,  Homogeneity,  Relil 
Statistics,  Quality  control,  Data  collectioi 
site-investigation,       'Zooplankton,       *P< 
identification. 
Identifiers:  Subsampling. 

A  subsampling  machine  is  described  which  i 
large   volume   of   water  to   randomly  disl 
estuarine  nektonic  collections  into  12  equi 
tions.  Samples  weighing  4.5  kg  to  30.0  kg  w 
from  20  to  150  mm  standard  length  can  l>< 
rately  subsampled  in  a  circular,  76-cm  high  i 
diameter  galvanized  tub  which  employs  a  | 
smaller  internal  rotating  partitioned  bask 
nine  water  jets  (six  in  the  bottom  and  three  i 
the  side)  for  sample  mixing  and  partitioning 
uplift  and  manual  basket  rotation  followed 
tling  results  in  an  accurate  random  subsar  i 
indicated  by  chi-square  testing.  (Katz) 
W77-06276 


THE  IDENTIFICATION  OF  PHOSPHOR 
A  GROWTH  LIMITING  NUTRIENT  IN  L  J 
NEAGH  USING  BIOASSAYS, 

Ministry  of  Agriculture,   Antrim  (Northe 
land).  Freshwater  Biological  Investigation  1 1 
M.  P.  Parr,  and  R.  V.  Smith. 
Water  Research,  Vol.  10,  p.  1 151-1 154,  197(  I 
4  tab.,  16  ref. 

Descriptors:      'Algae,      'Nutrients,      *E:l 
nutrients,  'Nutrient  requirements,  *Phosi> 
'Chlorophyta,  'Cyanophyta,  'Bioassay,*' 
rates,  Metals,  Iron,  Nitrogen,  Wastes,  Wa 
lution  sources,  Laboratory  tests,  Lakes. 
Identifiers:  'Selanastrum         capricorc 

•Aphanizomenon         flos-aquae,        'Osci  I 
redekei,  'Lough  Neagh(Northem  Ireland). 

Algae  were  used  in  monthly  bioassays  of ) 
Neagh  water  to  evaluate  nutrient  limitatiort 
green  algae  were  limited  by  chelated  iron;  b  J 
this  limitation  was  overcome  both  nitrog 
phosporus  were  necessary  to  produce  ■* 
growth  response.  The  green  alga  Seler  J 
showed  a  low  requirement  for  chelated  iror  I 
tion  of  phosphorus  was  necessary  in  all  b^ 
for  prolonged  algal  growth,  confirming  the 
gy  of  removing  phosphorus  from  sewage  el  < 
to  reduce  algal  levels  in  the  Lough.  (Katz) 
W77-06289 
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)NCENTRATION  OF  XENOBIOTICS  IN 
T  BILE:  A  PROPOSED  MONITORING 
9R  SOME  WATERBORNE  CHEMICALS, 

d  Coll.  of  Wisconsin,  Milwaukee.  Dept.  of 

acology. 

mary  bibliographic  entry  see  Field  5C. 

S294 


OMMON  MUSSEL  MYTILUS  EDULIS  AS 
IDICATOR  OF  POLLUTION  BY  ZINC, 
IUM,  LEAD,  AND  COPPER.  II.  RELA- 
HIP  OF  METALS  IN  THE  MUSSEL  TO 
!  DISCHARGED  BY  INDUSTRY, 
irne  Univ.,  Parkville  (Australia).  Dept.  of 

y- 

mary  bibliographic  entry  see  Field  5C. 
.296 


1MENTAL  VERIFICATION  OF  THE 
IUM  PERMISSIBLE  CONCENTRATION 
[ETHYL  AND  BUTYL  ESTERS  OF 
\CRYLIC  ACID  IN  WATER  BODIES,  (IN 

W), 

10-Issledovatelskii        Institut        Gigieny 

v(USSR). 

nary  bibliographic  entry  see  Field  5C 

299 


I  QUALITY  VARIATIONS  FOR  PUMP- 
ELLS, 

-Water  Quality  Consultant,  Fresno,  Calif, 
nary  bibliographic  entry  see  Field  5B 
310 


EGRATED  APPROACH  TO  DELINEAT- 
INTAMINATED  GROUND  WATER, 

dCiaramella,  Cranbury,  N.J. 

nary  bibliographic  entry  see  Field  5B 

Ml 


ID-WATER     TURBIDITY     RESULTING 
ARTIFICIAL  RECHARGE, 

ural    Research    Service,    Fresno,    Calif. 
Management  Research;   and   Agricultural 
h  Service,  Fresno,  Calif.  Western  Region, 
lary  bibliographic  entry  see  Field  5B 
112 


RESOURCES  DATA  FOR  LOUISIANA, 
YEAR    1976  -VOLUME    1.    CENTRAL 
(RTHERN  LOUISIANA. 

:al  Survey,  Baton  Rouge,  La. 

lary  bibliographic  entry  see  Field  7C 
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RESOURCES  DATA  FOR  LOUISIANA, 
YEAR  1976-VOLUME  2.  SOUTHERN 

VNA. 

al  Survey,  Baton  Rouge,  La. 

ary  bibliographic  entry  see  Field  7C 
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OF  SURFACE  WATER  QUALITY 
>S  TO  SEPTEMBER  30,  1973 
VEST  ALASKA, 

al   Survey,   Anchorage,    Alaska.    Water 

:sDiv. 

ary  bibliographic  entry  see  Field  7C. 
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OF  SURFACE  WATER  QUALITY 
»S  TO  SEPTEMBER  30,  1973 
VEST  AND  ARCTIC  SLOPE,  ALASKA, 

al  Survey,   Anchorage,    Alaska.    Water 

sDiv. 

>ry  bibliographic  entry  see  Field  7C. 


AVAILABILITY    OF    WATER    SUPPLIES    IN 
NORTHWEST  GEORGIA, 

Geological      Survey,      Doraville,      Ga.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4  A 

W77-06336 


IMPROVED  EXTRACTION  OF 

CHLOROPHYLL    A    AND    B    FROM    ALGAE 
USING  DIMETHYL  SULFOXIDE, 

Geological      Survey,      Doraville,      Ga.      Water 

Resources  Div. 

W.  T.  Shoaf ,  and  B.  W.  Lium. 

Limnology  and  Oceanography,  Vol  21,  No  6    p 

926-928,  November  1976.  1  fig,  1  tab,  9  ref. 

Descriptors:  *Chlorophyll,  *Plant  pigments 
*Aquatic  algae,  *Solvent  extractions,  *Separation 
techniques,  Diatoms,  Phytoplankton,  Periphyton, 
Chrysophyta,  Chlorophyta,  Cyanophyta,  Estimat- 
ing equations,  Pollutant  identification,  Spec- 
trophotometry. 

Identifiers:  "-Chlorophyll  determination, 

*DimethyI  sulfoxide. 

Dimethyl  sulfoxide  (DMSO)  and  90%  acetone  ex- 
tracted equal  amounts  of  chlorophyll  from  diatoms 
and  blue-green  algae,  but  DMSO  was  superior  to 
90%  acetone  for  all  green  algae  tested  giving  2-60 
times  more  chlorophyll  depending  on  the  species. 
The  absorbance  spectra  of  pure  chlorophyll  a  (and 
b)  from  600  nm  to  750  nm  were  identical  whether 
dissolved  in  90%  acetone  or  mixture  of  DMSO  and 
90%  acetone  (1:1  v/v).  Thus,  several  equations  for 
estimating  chlorophyll  concentration  based  on  ex- 
traction in  90%  acetone  are  applicable  with  this 
solvent.  (Woodard-USGS) 
W77-06337 


METHODS   FOR   THE   DETERMINATION   OF 
INORGANIC  CONSTITUENTS  IN  WATER, 

Geological     Survey,     Lakewood,     Colo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2K 

W77-06338 


PESTICIDES  DATA-COLLECTION  ACTIVI- 
TIES OF  THE  U.S.  GEOLOGICAL  SURVEY  IN 
TEXAS, 

Geological     Survey,     Lakewood,     Colo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B 

W77-06344 


WATER  IN  A  LIMESTONE  TERRANE  IN  THE 
BOWLING  GREEN  AREA,  WARREN  COUNTY 
KENTUCKY, 

Geological      Survey,      Louisville,      Ky.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F 

W77-06347 


WATER  IN  CARBONATE  ROCKS  OF  THE 
MADISON  GROUP  IN  SOUTHEASTERN  MON- 
TANA-A  PRELIMINARY  EVALUATION, 

Geological      Survey,      Billings,      Mont.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F 

W77-06349 


ATTITUDES  OF  PROFESSIONALS  IN  WATER 
MANAGEMENT  TOWARD  THE  USE  OF 
WATER  QUALITY  INDICES, 

American  Bar  Foundation,  Chicago,  111. 
For  primary  bibliographic  entry  see  Field  5G 
W77-06353 


1976  MINNESOTA  WATER  QUALITY  EVVEN- 
TORY:  REPORT  TO  CONGRESS  SECTION  305 

(B). 

Minnesota     Pollution     Control     Agency,     Min- 
neapolis. 


Minnesota  Div.  of  Water  Quality  Report  April 
1976.  1 39  p.  10 fig.,  3  tab. 

Descriptors:  *Water  pollution  control, 
"Comprehensive  planning,  "Minnesota,  "Water 
quality  standards,  "Rivers,  Watershed  manage- 
ment, Federal  Water  Pollution  Control  Act,  Water 
management( Applied),  Multiple-purpose  projects, 
Planning,  State  jurisdiction,  River  basin  develop- 
ment, "Lake  Superior,  "Mississippi  River,  Esti- 
mated costs. 

Identifiers:  FWPCA  1972  Amendments,  Mississip- 
pi River  mainstem,  "Minnesota  River(Minn), 
"Rainy  River(Minn),  "Red  River  of  the 
North(Minn). 

Water  quality  conditions  of  26  rivers  plus  Lake  Su- 
perior are  assessed  for  1975  in  a  report  mandated 
by  Section  305  (b)  of  the  1972  Federal  Water  Pollu- 
tion Control  Act  Amendments.  The  rivers  are 
grouped  and  described  according  to  11  basin 
planning  areas  designated  for  PL  92-500  Section 
303  (e)  planning.  Data  for  13  significant  water 
quality  parameters  is  presented  and  compared 
with  applicable  state  water  quality  standards.  Plots 
of  river  mile  versus  concentrations  of  pollution  are 
also  given  for  four  major  rivers:  the  Mississippi, 
the  Minnesota,  the  Red  River  of  the  North  and  the 
Rainy.  Although  most  of  the  rivers  in  Minnesota 
are  conforming  to  existing  standards,  six  rivers  are 
currently  not  in  compliance  with  certain  aspects  of 
national  interim  goals  of  the  1972  legislation  per- 
taining to  fishing  and/or  swimming  aspects  of 
recreation.  Assuming  current  funding  of  existing 
grant  programs,  only  three  of  these  six  rivers  will 
be  able  to  comply  with  the  interim  goals  by  the  tar- 
get date  of  1983.  Violations  of  water  quality  stan- 
dards caused  by  point-source  pollution  can  be  ex- 
pected to  be  eliminated  by  the  target  date.  How- 
ever, even  if  all  industrial  and  municipal  point 
sources  are  brought  into  compliance,  non-point 
loadings  will  continue  to  cause  and  contribute  to 
many  water  quality  problems  in  Minnesota.  Ten 
substantive  operational  recommendations  are 
made  in  the  report.  (Harris-Wisconsin) 
W77-06355 


MERCURY  LEVELS  IN  THE  RIVERS  OF 
WESTERN  CANADA  1970-1976. 

Dept.    of    the    Environment,    Ottawa    (Ontario). 

Water  Quality  Branch. 

Social  Science  Series  No  16,  1976.  23  p,  13  ref. 

Descriptors:  "Mercury,  "Rivers,  "Canada,  Water 
pollution  sources,  Monitoring,  Maps,  Distribution, 
Public  health,  Data  collections. 
Identifiers:  Vanadium  pollution, 

Manitoba(Canada),  Sasketchewan(Canada),  Al- 
berta(Canada),  British  Columbia(Canada), 
Yukon(Canada),  Northwest  Territories(Canada). 

As  part  of  a  report  that  illustrates  changes  in  mer- 
cury concentrations  in  major  waters  of  western 
Canada  since  1970,  maps  and  overlays  of 
Manitoba,  Saskatachewan,  Alberta,  British 
Columbia  and  the  Yukon-Northwest  Territories 
show  river  mercury  levels  and  mean  levels  for  the 
highest  recorded  year  where  such  a  reading  was 
higher  than  current  levels.  A  large-scale  map  of  all 
of  western  Canada  indicates  factors  associated 
with  the  presence  of  mercury:  areas  of  agricultural 
production,  of  average  and  intensive  wheat 
production,  mineral  bodies  geochemically  as- 
sociated with  mercury,  pulp  and  paper  mills, 
chlor-alkali  plants,  and  high  levels  of  vanadium, 
the  last  of  which  was  by  far  the  largest  source  of 
inadvertent  mercury  emissions.  Most  vanadium  in 
the  rivers  is  believed  to  come  from  natural  seepage 
and  erosion  of  petroleum  and  bituminous  deposits, 
with  further  contributions  from  hydrocarbon  ex- 
tracting and  processing.  Since  monitoring  began  in 
1970,  there  has  ben  a  marked  reduction  in  mercury 
concentrations  in  the  rivers.  Much  of  the  rejuction 
in  mercury  concentrations  in  the  rivers  is  at- 
tributed to  federal  and  provincial  initatives  in  regu- 
lating chlor-alkali  plants,  banning  mercurial  seed 
dressings,  and  enforcing  improved  housekeeping 
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in  industry.  Man-induced  mercury  releases  into 
the  aquatic  environment  are  considerably  smaller 
than  those  from  natural  sources,  and  little  further 
improvement  can  be  expected.  In  areas  of  high 
sedimentation,  the  new  relatively  mercury-free 
sediments  should  gradually  bury  the  contaminated 
layers  and  eventually  eliminate  the  threat  of 
benthic  bioaccumulation  of  mercury. 
W77-06363 


BLACK  AND  WHITE  EPISODES, 

Swedish  Water  and  Air  Pollution  Research  Lab., 

Gothenburg. 

C.  Brosset. 

Report  B  295,  June  1976.  30  p,  7  fig,  7  tab,  14  ref. 

Descriptors:  *Fallout,  *Air  pollution,  *Aerosols, 
•Sulfates,  *Nitrites,  *Nitrates,  Acidity,  Alkalini- 
ty,  Distribution,   Particle   size,   Water  pollution 
sources,  Foreign  countries. 
Identifiers:  *Sweden. 

'Black  and  white  episodes'  describes  situations 
when  high  concentrations  of  either  dark  or  color- 
less particles  of  airborne  pollution  are  transported 
in  over  Sweden.  Dark  particles  containing  am- 
monium sulfate  and  nitrate  and  characterized  by 
slight  acidity,  are  occasionally  accompanied  by  in- 
creased concentrations  of  sulfur  dioxide  and 
nitrogen  dioxide.  These  particles  originate  frm 
over  the  European  continent  to  the  south.  White 
episodes  are  characterized  by  small  particles  con- 
sisting mainly  of  acid  ammonium  sulfates, 
probably  formed  photochemically  over  the  North 
Sea  during  dry  and  sunny  weather.  Air  flowing 
into  Sweden  from  the  north  contains  low  particles 
concentrations,  consisting  mainly  of  chloride  and 
neutral  ammonium  sulfate.  The  acidification 
problems  and  other  effects  on  the  environment 
through  deposition  or  washout  of  these  particles 
are  discussed.  The  particles  transported  from  the 
Atlantic  contain  much  less  chloride  than  those 
from  the  north,  are  much  more  acid,  ai.d  also  con- 
tain sulfate  and  some  nitrate.  The  relatively  high 
concentrations  of  Continental  black  particles  con- 
tain carbonaceous  material,  sulfates  and  nitrate, 
and  are  more  acid  than  the  Atlantic  particles.  The 
sulfate  concentration  of  fine  particles  occurring  in 
black  episodes  appears  to  be  formed  through  cata- 
lytic oxidation  of  sulfur  dioxide,  with  subsequent 
neutralization  of  the  resulting  sulfuric  acid  by 
nitrates  in  the  air.  The  mechanism  for  the  forma- 
tion of  the  nitrate  concentration  in  the  coarse  par- 
ticles and  its  possible  relation  with  the  high  nitrite 
concentrations  occurring  during  black  episodes,  is 
unclear.  (Auen-Wisconsin) 
W77-06364 


PRELIMINARY  REPORT  ON  THE 

POLYCHLORINATED  BIPHENYLS  IN  THE 
MISSISSIPPI  RIVER  AND  LAKE  PEPIN. 

Minnesota     Pollution     Control     Agency,     Min- 
neapolis. Water  Quality  Div. 
August  1975.  12  p,  2  fig,  3  tab. 

Descriptors:  *Polychlorinated         biphenyls, 

♦Mississippi  River,  *Fish,  *Minnesota, 
•Wisconsin,  Carp,  Suckers,  Walleye,  Bullheads, 
Buffalo  fish,  Channel  catfish,  Bass,  Pikes,  Sauger, 
Drums,  Pesticide  residues,  Lakes,  Rivers. 
Identifiers:  *PCB  bioaccumulation,  Lake 
Pepin(Wis),  St  Croix  River(Minn),  Lake  St 
Croix(Minn),  Minnesota  River(Minn),  Shortheao 
redhorse,  Black  crappie,  Sheephead. 

Data  is  reported  on  concentrations  of 
polychlorinated  biphenyls  (PCB)  in  fish  in  the  Mis- 
sissippi River  from  Monticello,  Minnesota  to 
Alma,  Wisconsin,  its  tributary  St.  Croix  and  Min- 
nesota rivers,  and  in  Lake  St.  Croix  and  Lake 
Pepin.  PCB  values  in  individual  fish  ranged  from 
0.03  to  33.0  ppm.  Sample  size,  average  length, 
average  weight,  average  percent  fat,  average  PCB 
content  and  standard  deviations  for  percent  fat 
and  PCB  content  are  listed  by  species.  The  PCB 
level  of  fish  is  highly  correlated  with  the  percent 


fat  content  of  the  fish.  Excluding  those  species 
with  less  than  nine  individuals  sampled,  the  spe- 
cies with  the  higher  concentrations  of  PCBs,  in 
order  of  content,  were  white  bass,  carp,  and  chan- 
nel catfish  while  lower  concentrations  of  PCBs 
were  generally  found  in  walleye,  sauger,  small- 
mouth  bass  and  black  crappie.  The  data  indicates 
that  individual  fish  of  a  species  may  have  more 
than  twice  the  average  PCB  value  or  less  than  half 
the  aveage  PCB  level  for  the  species.  Although 
some  individual  fish  in  three  species  had  PCB 
levels  exceeding  the  5  ppm  FDA  limit,  the 
weighted  average  or  composite  value  was  less  than 
5  ppm  for  each  species.  (Auen-Wisconsin). 
W77-06370 


STANDARD  PROCEDURES  FOR  BIOLOGICAL 
EVALUATION. 

Maine  Dept.  of  Envi.onmental  Protection,  Au- 
gusta. Div.  of  Lakes  and  Biological  Studies. 
(1974).  30  p.  43  ref. 

Descriptors:  'Analytical  techniques, 

♦Methodology,  'Sampling,  Phytoplankton, 
Chlorophyll,  Zooplankton,  Benthos,  Inver- 
tebrates, 'Maine,  Ecosystems,  Food  chains,  Food 
pyramids. 

To  facilitate  analysis  of  aquatic  ecosystems, 
procedures  are  detailed  by  the  Maine  Department 
of  Environmental  Protection  for  sampling 
phytoplankton,  chlorophyll  analysis,  zooplankton 
and  benthic  macroinvertebrates.  Details  are  given 
for  phytoplankton  sample  collection,  sample 
preservation  and  labeling,  sample  cell  counting  by 
the  filtration  method  and  taxonomic  identification 
by  the  inverted  microscope  method,  and  methods 
for  reporting  results.  Guidelines  for  chlorophyll 
determinations  include  sampling  methods,  filtra- 
tion, type  of  reagent  to  be  used  and  methodology, 
and  calculations  by  comparing  optical  extinctions 
of  three  wavelengths.  Instructions  for  zooplankton 
relate  to  sample  collection  and  analysis  by  tax- 
onomic genera.  Sampling  procedures  for  benthic 
macroinvertebrates,  as  point  or  non-point  pollu- 
tion indicators,  include  stream  and  lake  sampling 
methods,  site  selection  and  frequency,  sample 
preservation,  labeling,  faunal  analysis,  quantifica- 
tion and  determination  of  diversity,  as  well  as  re- 
porting procedures.  (Auen-Wisconsin). 
W77-06374 


CHEMICAL    DYNAMICS    OF    A    CONFINED 
LIMESTONE  AQUIFER, 

New  Mexico   Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Physics. 

For  primary  bibliographic  entry  see  Field  2F. 

W77-06399 


THE  QUANTITATIVE  CYTOCHEMICAL  EF- 
FECTS OF  THREE  METAL  IONS  ON  A 
LYSOSOMAL  HYDROLASE  OF  A  HYDROH), 

Institute    for    Marine    Environmental   Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06403 


THE  ACCUMULATION  OF  MERCURY  IN 
FISHES  REARED  IN  THE  SEA  WATER  CON- 
TAMINATED BY  SUSPENDED  SOLH)S  CON- 
TAINING MERCURY,  (IN  JAPANESE), 

Environmental  Research  Center,  Inc.,  Yokohama 

(Japan). 

For  primary  bibliographic  entry  see  Field  5C. 

W77 -06404 


TOXICITY  OF  THE  HERBICIDES  DINOSEB 
AND  PICLORAM  TO  CUTTHROAT  (SALMO 
CLARKI)  AND  LAKE  TROUT  (SALVELINUS 
NAMAYCUSH), 

Fish  and  Wildlife  Service,  Jackson,  Wyo.  Fish- 
Pesticide  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-06412 


RESISTANCE  OF  ADULT  SOCKEYE  SA  I 
TO  ACUTE  THERMAL  SHOCK, 

International  Pacific  Salmon  Fisheries  Ci 
sion,  New  Westminster  (British  Columbia). 
For  primary  bibliographic  entry  see  Field  5t 
W77-06413 


MOVEMENT  OF  RAINBOW  TROLT  ACI  j 
METALIMNION  DEFICIENT  IN  DISS*  I 
OXYGEN, 

Wisconsin  Dept.  of  Natural  Resources,  M  i 

Water  Resources  Research  Section. 

For  primary  bibliographic  entry  see  Field  5« 

W77-06417 


COMPARISON  OF  STOMACH  CONTEN1 ' 
CONDITIONS  OF  TWO  CATFISH  SI : 
LIVING  AT  AMBIENT  TEMPERATURE) 
IN  A  HEATED  DISCHARGE, 

Virginia    Polytechnic    Inst,    and    State  i 

Blacksburg.    Dept.    of    Biology;    and    ' 

Polytechnic   Inst,  and  State  Univ.,   Blaci 

Center  for  Environmental  Studies. 

J.  R.  Stauffer,  Jr.,  J.  H.  Wilson,  and  K.  L.    ' 

Dickson. 

The  Progressive  Fish-Culturist,  vol   38,  n  I 

33-35,1976.  1  tab,  Href. 

Descriptors:  'Fish  diets,  'Fish  food  orgj 
•Catfishes,  'Channel  catfish,  'Fish  phy: 
Effluents,  Heated  water,  Environmental  i 
Laboratory  tests,  'Water  temperature,  Vi 
ism,  Pollutant  identification. 
Identifiers:  'Flathead  catfish,  *Py  i 
olivaris,  Fish  stomachs,  Tissue  analysis,  D  i 
index. 

The  stomach  contents  and  condition  of  the  i 
of-the-year  of  two  catfish  species  (Ictaluru 
tatus  and  Pylodictus  olivaris)  living  at  the  1 1 
river  temperature  (26.7  degrees  C)  and 
final  field  temperature  preference  (34.4  de( : 
in  a  heated  discharge  were  compared.  The 
significantly  more  taxa  and  a  higher  di 
index  value  in  stomachs  from  the  referei 
than  in  the  stomachs  from  the  heated  sitt  ■ 
ever,  there  was  a  greater  number  of  orgai  i 
the  stomachs  of  fish  from  the  heated  site.  (1 : 
W77-06418 


PRECISION      LIVE-FEEDER      FOR 
THROUGH    LARVAL    CULTURE    OR  ! 
CHAIN  BIOASSAYS, 

Environmental  Research  Lab.,  Gulf  Breezt 
L.  H.  Bahner,  and  D.  R.  Nimmo. 
The  Progressive  Fish-Culturist,  Vol.  38,  N 
51-52, 1976;  2  fig,  5  ref. 

Descriptors:  'Design,  Research  and  develo 
'Bioassay,  'Design  flow,  Shrimp,  Fish  die 
of  pollutants,  Monitoring,  Data  collection  i 
chains,  Aquiculture,  'Laboratory  equ: 
Laboratory  animals. 

Identifiers:  'Feeders,  'Flow-through  ci 
♦Food  chain,  'Bioassay. 

An  inexpensive   automatic  feeder  that  ■ 
precise  timing  of  a  wide  choice  of  food 
periods  and  time  intervals  between  food  ■  i 
was  described.  The  feeder,  which  also  c 
simultaneous  delivery  of  foods,  was  suit! 
delivering  toxicant-laden  live  foods,  and  w 
patible  for  use  in  flow-through  systems.   ' 
was  undertaken  using  the  feeder  to  quar  • 
accumulation  of  a  toxicant  by  animals  fee  i 
nauplii  of  brine  shrimp  (Artemia  salina)  co  i 
toxicant  in  a  flow-through  system.  (Katz) 
W77 -06420 


USE   OF  THE   ASIATIC  CLAM,  CORI.1 
LEANA  PRIME,  IN  TOXICITY  TESTS, 

Fish  and  Wildlife  Service,  Warm  Spnn 

Southeastern  Fish  Control  Lab. 

R.  M.  Burress,  and  J.  H.  Chandler,  Jr. 
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e  Progressive  Fish-Culturist,  Vol.  38,  No  1  o 
1976.  "    '  v' 

scriptors:  "Mollusks,  *Clams,  *Bioindicators 
jxicity,  Testing  toxins,  Laboratory  tests,  Path 
pollutants,  Laboratory  animals,  Water  pollution 
ects,  Monitoring. 

ntifiers:  *Asiatic  clam,  *Bioaccumulation 
)lerance,  Corbicula  leana. 

!  use  of  the  Asiatic  clam,  Corbicula  leana  was 
nd  to  be  suitable  for  long-term  toxicity  tests 
:  clams  survived  well  in  both  static  and  flow- 
)ugh  toxicity  tests  conducted  over  a  wide  range 
vater  qualities  and  temperatures,  and  required 
food  during  exposures  lasting  several  weeks 
tz) 
7-06423 


tTABLE,  HAND-OPERATED  CYCLE  SIEVE 
jpL  WASHING       MACROINVERTEBRATE 

ional  Environmental  Research  Center,  Cincin- 
Ohio. 

primary  bibliographic  entry  see  Field  7B 
-06424 


ELOPMENT  AND  EVALUATION  OF  ON- 
!  TOXICITY  TEST  PROCEDURES  FOR 
IERY  INVESTIGATIONS, 

heastern  Fish  Control  Lab.  Fish  and  Wildlife 
ice,  Warm  Springs,  Ga. 
.  Burress. 

stigations  in  Fish  Control,  No.  68  n  l-R  iQ7<; 
ltab,  lOref. 

riptors:  "Methodology,  *Research  and 
lopment  *Toxicity,  *On-site  tests 
issay,  Ponds,  Surface  waters,  Samphng 
!n.  Testing,  Path  of  poUutants,  Environmen- 
tects,  Investigations,  Water  quality,  Testing 
'dures,  Aquiculture,  "Pollutant  identification 
uiers:  Antimycin,  Bioaccumulation. 

iple,  inexpensive  procedure  was  developed 
mducting  on-site  tests  (bioassays)  of  the  tox- 
>f  various  concentrations  of  antimycin  on  tar- 
id  nontarget  fishes  in  waters  to  be  treated 

preliminary  laboratory  experiments  with 
types  of  containers  showed  that  large 
tnylene  bags  were  best  for  use  in  field  toxici- 
ts,  year-round  field  experiments  were  per- 
a  in  ponds.  Measurements  of  water  quality 
5e  bags  containing  284  liters  of  water  were 
y  similar  to  water  quality  measurements  in 

throughout  the  test  periods.  The  maximum 
Dading  level  for  96-h  tests  at  temperatures 

18.3  C  was  bout  852  g  of  fish  per  bag  but 
nount  could  be  increased  in  colder  water  or 
rter  tests.  Final  modifications  and  evalua- 
m  the  method  were  made  on  the  basis  of 
ents  of  ponds  with  antimycin  in  accordance 
data  derived  from  on-site  tes^  The 
lure  described  is  adaptable  for  tests  of  many 
chemical  compounds  commonly  used  bv 
'  workers.  (Katz)  y 

5428 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Identification  Of  Pollutants— Group  5A 


Identifiers:  Tissue  analyses,  Palaemonetes  pugio 
Carcinus  maenas,  Libinia  emarginata,  Cancer  ir- 
roratus,  Homarus  americanus,  *Decapod 
crustaceans.  puu 

A  method  using  electrodes  on  aquatic  animals 
without  injury  to  the  animals  for  purposes  of  yield- 
ing bioelectric  action  potentials  was  developed 
I  he  method  was  applied  to  record  gross  muscle 
action  potentials  in  crustaceans  in  freshwater  and 
distilled  water,  where  the  obliterating  effects  of 
ions  in  seawater  were  not  interfering.  However  it 
was  found  that,  provided  the  bioelectric  generator 
or  experimental  animal  was  active  and  powerful 
enough,  readable  action  potentials  could  be  picked 
up  by  suitable  non-polarishing  electrodes  even  in 
seawater.  Motor  behavior  of  mechanically  unim- 
peded animals  was  suggested  for  use  as  a  bioin- 
dicator  to  determine  lethal  concentrations  of  water 

W77  0643y0  °Carb0nS  and  0il  poUutants'  (Katz> 


round  the  slick.  It  has  an  inner  surface  coasted 
with  a  surface  active  material  which  functions  bv 
spreading  to  compress  the  area  of  the  oil  slick  In 
one  embodiment  the  frame  is  hollow  and  has  one 
or  more  openings  to  collect  the  oil  slick  as  it  is 
compressed  by  the  inwardly  spreading  area  of  the 
surface  active  coating.  (Sinha-OEIS) 
W77-06444 


BIOLOGIC  HALF-LIFE  OF  ENDRIN  IN  CHAN- 
NEL CATFISH  TISSUE, 

Fish  and  Wildlife  Service,  Marion,  Ala.  Southeast- 
ern Fish  Cultural  Lab. 

For  primary  bibliographic  entry  see  Field  5C 
W77-06432 


LEAD  AND  FRESHWATER  FISHES:  PART  1- 
LEAD  ACCUMULATION  AND  WATER  PH 

Commission  of  the  European  Communities, 'ispra 

(Italy).  Joint  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5C 

W77-06435 


PREFERRED    TEMPERATURE    OF    FISH-    A 
NEW  METHOD,  A 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Mudies    and    Engineering;    and    Toronto    Univ 

(Ontario).  Dept.  of  Zoology. 

R.  Muller,  and  F.  E.  J.  Fry. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol  33,  p  1815-1817,  1976.  2  fig,  7  ref. 

Descriptors:  "Water  temperature,  Laboratory 
equipment,  "Testing  procedures,  Freshwater  fish 
Suniishes,  Laboratory  tests,  Methodology,  Fish 
behavior,  Fish  physiology,  Pollutant  identifica- 
tion. 

Identifiers:  "Vertical  temperature  gradient  "Body 
temperature(Fish),  *Pumpkinseed,  Lepomis  gib- 
bosus,  Acclimation,  "Preferred  temperature(Fish). 

A  simple  apparatus  for  establishing  a  short,  steep 
vertical  temperature  gradient  is  described  The 
preferred  temperature  is  found  by  determining  the 
mean  body  temperature  of  fish  in  such  a  gradient 
Preferred  temperatures  at  various  acclimation 
temperatures  for  a  sample  of  young  pumpkinseed 
Lepomis  gibbosus,  are  given.  (Katz) 
W77-06438 


RDING  BIOELECTRIC  ACTION  POTEN- 
PWOT^A^V£D.FAPOD  CRUSTACEA 
Bra?  ELECTRODES:  A  BIOASSAY 
Snx,n„FOR  MONITORING 

JCARBON  pollution, 

Biological    Lab.,    Woods    Hole,    Mass 
Univ.  Marine  Program 
iboye-Obu. 
^^PoUution,  Vol.  12,  p.  159-166,  1977. 

tors:  "Crustaceans,  'Pollutant  identifica- 
a  er  pollution  sources,  Animal  physiology, 

?ca'tnr^°.d0l08yY*Testin8  Procedures, 
icators  Water  quality,  Laboratory  tests, 
ni  £?'quf.s'  Research  and  develop- 
%  0l1-  P°""tion,  "Water  pollution  ef- 
-ommercial  shellfish 


OIL    SLICK    SAMPLING    APPARATUS    AND 
METHOD, 

Calspan  Corp.,  Buffalo,  N. Y.  (Assignee). 

R.  E.  Baier,  and  A.  Wright 

U.S.  Patent  No.  3,988,932,  4  p,  5  fig,  11  ref;  Offi- 

i,  .  ^Zette  of  the  United  States  Patent  Office 
Vol.  952,  no  1 ,  p  68,  November  2,  1976. 

Descriptors:  "Patents,  "Oil  spills,  "Oil  pollution 
Sampling,  "Water  pollution  sources,  "Pollutant 
identification,  Equipment,  Surfactants 
Identifiers:  Oil  slicks. 

Various  laboratory  techniques  are  used  to  identify 
characteristic  constituents  of  oil  slick  samples  in 
an  attempt  to  locate  the  potential  sources  of  oil 
discharge.  A  key  element  in  the  identification 
process  is  the  collection  of  an  adequate  sample  of 
the  oil  sick.  This  invention  provides  and  apparatus 
and  method  which  employs  a  substantially  annular 
hoop  luce  frame  adapted  to  float  on  water  and  sur- 


™  £F«  F  ^  WATERFOWL  FROM  EASTERN 
CANADA, 

New  Brunswick  Fish  and  Wildlife  Branch  Freder- 

lcton. 

P.  A.  Pearce,  I.  M.  Price,  and  L.  M.  Reynolds 

Journal  of  Wildlife  Management,  Vol  40,  No  4   n 

694-703,  1976.  2  fig,  3  tab,  25  ref.  ' 

Descriptors:      "Wildlife,      "Waterfowl,      "Birds 
Metals,  "Mercury,  "Ducks(Wild),  Path  of  poUu- 
tants, Animal  physiology,  Mode  of  action,  Black 
duck,  Lesser  Scaup  duck,  Mallard  duck,  Common 
Goldeneye    duck,    Common    teal,    Game    birds, 
Hunting,  Bioassay,  Laboratory  tests,  Water  pollu- 
tion sources,  Environmental  effects,  "Canada 
Identifiers:   "Bioaccumulation,   "Tissue  analysis 
Dabbling  ducks,   Diving  ducks,   Anas   rubripes 
Aythya  affinis,  Anas  platyrhynchos,  Anas  discors 
Bucephala  clangula. 

Average  wet-weight  concentrations  of  total  mer- 
cury were  0.15  and  0.31  ppm  in  breast  muscle  of 
146    dabbling    (Anatinae)    and    61    diving    ducks 
(Aythyinae)  from  21  sites  in  eastern  Canada  sam- 
pled prior  to  the  1970  hunting  season  and  during 
the  1971  season.  Concentrations  exceeded  0  5  ppm 
in  only  a  few  samples,  mostly  taken  near  known 
industrial  sources  of  mercury  contamination.  In 
128  pooled  samples  of  muscle  from  the  wings  of 
1  480  ducks  harvested  in  13  regions  during  the 
1^70  season,  mercury  concentrtion  averaged  0  13 
ppm  in  both  dabblers  and  divers.  A  highly  signifi- 
cant relationship  between  mercury  levels  in  wing 
muscle  and  those  in  breast  muscle  was  found  in 
black  ducks  (Anas  rubripes)  and  lesser  scaups 
(Aythya  affinis).  Ducks  collected  in  1971  and  1972 
from  the  Wabigoon-English  River  watershed  in 
northwestern  Ontario  were  highly  contaminated 
extreme  concentrations  of  9.43,  9.10  and  14  7  ppm 
being  noted  in  the  breast  muscle  of  the  mallard 
(Anas     platyrhynchos),     blue-winged     teal     (A 
discors)  and  common  goldeneye  (Bucephala  clan- 
gula), respectively.  There  was  a  suggestion  that 
ducks  collected  within  80  km  of  the  industrial 
source  of  mercury  at  Dryden  had  higher  residues 
«™  ^°se  coUected  farther  downstream.  (Katz) 
W77-06463 


SURVIVAL  RATE  AND  OXYGEN  CONSUMP- 
TION OF  JUVENILE  WILD  CARP  MAIN- 
TAINED UNDER  DD7FERENT  CONDITIONS, 

For  primary  bibliographic  entry  see  Field  5C 
W77-06467 


TRANSPORT  PATHWAYS  OF 

t?c  wate2WNATED  biphenyls  w  atlan- 

Woods  Hole  Oceanographic  Institution,  Mass 
For  primary  bibliographic  entry  see  Field  5B 
W77-06469 


DEGRADATION  OF  PHENOLIC  COMPOUNDS 
DOWNSTREAM  FROM  A  PETROLEUM 
REFINERY  COMPLEX,  lM 

InsMut  National  de  la  Recherche   Scientifique 

Rimouski  (Quebec). 

^Primary  bibliographic  entry  see  Field  5B. 


TOTAL  MERCURY  RESIDUES  IN  LIVERS  AND 
EGGS  OF  OLDSQUAWS, 

Wisconsin    Univ.,    Madison.    Dept.    of    Wildlife 
Ecology. 

wflo&m*  bibUographic  entrv  see  Field  5C. 


29 


Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A— Identification  Of  Pollutants 


RESEARCH  RELATED  TO  BIOLOGICAL 
EVALUATION  OF  COMPLEX  WASTES, 

Environmental  Research  Lab.-Duluth,  Minn. 
W.  B.  Horning,  II. 

Biological  Monitoring  of  Water  and  Effluent 
Quality,  ASTMSTP607,  p  191-198,  1977.  15  ref. 

Descriptors:  'Pollutant  identification,  Effluents, 
♦Methodology,  'Analytical  techniques,  'Testing, 
Discharge(Water),  Waste  water(Pollution),  Indus- 
trial wastes,  Environmental  effects,  Evaluation, 
Assay,  Quality  control,  Water  control,  Water  pol- 
lution, Sources,  Sampling,  Testing  procedures, 
On-site  tests,  Toxicity. 

The  development,  testing  and  field  verification  of 
various  tests  for  measuring  the  environmental  im- 
pact of  effluents  of  variable  and  unknown  com- 
position, especially  those  meeting  the  effluent 
guidelines,  were  presented.  These  included  short 
lethal  tests,  short  nonlethal  tests,  tests  that  esti- 
mated safe  concentrations,  behavior  tests,  tainting 
tests,  and  measurements  of  chemical  groups 
relatable  to  residue  formation  and  toxicity.  These 
tests  were  to  be  made  available  for  use  by  dischar- 
gers to  monitor  their  effluents  and  for  use  as 
discharge  permit  requirements.  Some  of  the  major 
problems  involved  in  biologically  evaluating  com- 
plex effluents  were  discussed.  (Katz) 
W77-06476 


STAGE     I     LARVAE     OF     THE     AMERICAN 
LOBSTER  HOMARUS  AMERICANUS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06482 


TRACE  METALS  IN  MUSSELS  FROM  THE 
N.W.  MEDITERRANEAN, 

International  Lab.  of  Marine  Radioactivity,  Monte 

Carlo  (Monaco).  Oceanographic  Museum. 

S.  W.  Fowler,  and  B.  Oregioni. 

Marine  Pollution  Bulletin,  Vol  7,  No  2,  p  26-29, 

1976.  1  fig,  3  tab,  18  ref. 

Descriptors:  'Trace  elements,  'Mussels,  'Metals, 
'Seasonal,  Metabolism,  Absorption,  Bioindica- 
tors,  Bioassay,  Bodies  of  water,  Water  pollution 
sources,  Animal  physiology,  Environmental  ef- 
fects, Path  of  pollutants,  'Metals,  'Pollutant 
identification. 

Identifiers:  Mytilus  galloprovincialis, 

'Mediterranean  Sea,  Bioaccumulation,  'Trace 
metals. 

A  coastal  survey  in  the  northwest  Meditarranean 
region  was  initiated  to  measure  existing  levels  of 
selected  trace  metals  in  mussels.  For  most  metals 
the  highest  values  were  found  in  samples  from 
port  cities  and  areas  in  the  vicinity  of  river 
discharge.  Marked  seasonal  variation  for  many 
metals  was  evident;  an  overall  increase  in  metal 
concentration  in  mussels  from  most  stations  dur- 
ing March  1974  was  attributed  to  high  precipitation 
and  attendant  run-off  rather  than  to  local  pollu- 
tion. Data  comparison  indivated  that  average 
metal  levels  in  northwestern  Mediterranean  mus- 
sels did  not  differ  markedly  from  those  measured 
in  similar  species  from  different  localities 
throughout  the  world.  (Katz) 
W77-06479 


RETENTION  AND  EXCRETION  OF  203HG- 
LABELLED  METHYLMERCURY  IN  RAINBOW 
TROUT, 

Helsinki  Univ.  (Finland).  Dept.  of  Radiochemis- 

trY- 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06480 


EFFECT  OF  SPRING  FLOODS  ON  WATER 
ACIDITY  IN  THE  KIIMINKIJOKI  AREA,  FIN- 
LAND, 

Oulu  Univ.  (Finland).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-0648I 


COMBINED  TOXICITY  OF  FREE  CHLORINE, 
CHLORAMINE      AND      TEMPERATURE      TO 


TRACE  METALS  IN  CHOROMYTILUS 
MERIDIONALIS, 

Council  for  Scientific  and   Industrial  Research, 
Pretoria     (South     Africa).     National     Physical 
Research  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 

W77-06485 

PCBS  IN  N.W.  MEDITERRANEAN  COASTAL 
WATERS, 

International  Lab.  of  Marine  Radioactivity,  Monte 
Carlo  (Monaco).  Oceanographic  Museum. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-06488 

METHODOLOGICAL  CONSHJERATIONS  IN 
WESTERN  LAKE  SUPERIOR  WATER-SEDI- 
MENT EXCHANGE  STUDIES  OF  SOME  TRACE 
ELEMENTS, 

National  Water  Quality  Lab.,  Duluth,  Minn. 
J.  E.  Poldoski,  and  G.  E.  Glass. 
National  Bureau  of  Standards  Special  Publication 
422,  p  1073-1088,  1976.  6  fig,  4  tab,  25  ref. 

Descriptors:  'Analytical  techniques,  Design, 
'Methodology,  'Sediments,  'Trace  elements, 
'Lake  sediments,  Sampling,  Water  quality,  Water 
analysis,  On-site  data  collections,  'Lake  Superior, 
Lakes,  Pollutant  identification. 
Identifiers:  'Anodic  stripping  voltammetry, 
Flameless  atomic  absorption. 

Trace  element  measurements  on  western  Lake  Su- 
perior water  were  taken  as  a  function  of  geo- 
graphical area  and  distance  above  and  below  the 
water-sediment  interface.  The  objective  of  detect- 
ing gradients  of  certain  constituents  in  the  system, 
however,  required  an  extensive  examination  of 
required  methodology.  Investigations  of  this 
methodology  indicated  that  the  values  obtained 
from  a  particular  sample  type  are  constrained  by  a 
number  of  uncertainties  and  operational  defini- 
tions. Data  were  taken  using  different  methods 
and  experiments  were  conducted  at  various  points 
in  the  analytical  scheme  to  determine  the  influence 
of  sample  collection,  handling  and  analysis  steps. 
Results  were  of  aid  in  determining  where  emphasis 
should  be  placed  to  improve  the  end  result.  (Katz) 
W77-06489 


DETERMINATION  OF   ALKVI.  BhN/J 
FONATE  IN  WATER  BY  U.V.  METHOD, 

Gunma     Research     Centre     for     hnvironnx 

Science,  Maebashi  (Japan; 

M.  Uchiyama. 

Water  Research,  Vol.  1 1 ,  No.  2,  p  205-207,  19 

fig,  1  tab,  5  ref. 

Descriptors:  'Pollutant  identifica 

•Alkylbenzene  sulfonates,  'Analy 

techniques,  'Surfactants,  'Water  anal 
•Detergents,  Surface  tension,  Foaming,  Sd 
Wetting,  Water  pollution  sources,  Anal 
Colorimetry,  Gas  chromatography,  Photom 
Chemistry,  Separation  techniques. 
Identifiers:  'Ultraviolet  method,  'Surfa 
deternination,  'Wetting  agents,  Methylene 
complexes,  Anionic  surfactants,  Extraction 
vironmental  pollution. 

Alkyl  benzenesulfonates  in  water  were  detern 
by  the  ultraviolet  (u.v.)  method.  Alkyl  benzen 
fonates  in  water  were  extraceted  by 
dichloroethane  as  methylene  blue  complexes, 
after  being  isolated  from  methylne  blue  by  \ 
ing  with  concentrated  hydrochloric  acid,  wer 
traded  by  water  from  1 ,2  dichloroethane  soli 
Alkyl  benezenesulfonate  solutions  were  mea: 
by  absorbance  at  222  nm.  This  band  is  ch 
teristic  of  benzene  and  alkyl  benzenesulfo 
separated  from  other  anionic  surfactants  (He 
ISWS) 
W77-06498 


IN  VIVO  ACCUMULATION  OF  RADIOACTIVE 
POLONIUM  BY  THE  GIANT  KELP  MACRO- 
CYSTIS  PYRD7ERA, 

Scripps  Institution  of  Oceanography,   La  Jolla, 
Calif .  Soledad  Marine  Radioactivity  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06490 


EFFECTS  OF  IRANIAN  CRUDE  ODL  ON  THE 
RED  SEA  OCTOCORAL  HETEROXENIA 
FUSCESCENS, 

Hebrew     Univ.,    Jerusalem    (Israel).    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06494 


SIMULATION  OF  P04-P  BALANCE  IN  A  SHAL- 
LOW AND  POLLUTED  RIVER, 

Tokyo  Univ.  (Japan).  Inst,  of  Applied  Microbiolo- 
gy- 
For  primary  bibliographic  entry  see  Field  5B. 

W77-06497 


BENTHIC     INFAUNA     AND     MALNTEN* 
DREDGING:  A  CASE  STUDY, 

Oregon  State  Univ.,  Corvallis.  School  of  Oce 

raphy. 

For  primary  bibliographic  entry  see  Field  2J. 

W77-06499 


CHLORINE-CONTAINING    PESTICIDES 
POLYCHLORINATED  BIPHENYLS  IN  BRI 
COASTAL  WATERS, 

Liverpool  Univ.   (England).   Dept.   of  Oce 

raphy. 

R.  Dawson,  and  J.  P.  Riley. 

Estuarine  and  Coastal  Marine  Science,  Vol. 

1 ,  p  55-69,  January  1977. 4  fig,  8  tab,  27  ref. 

Descriptors:  'Pesticide  residues,  'Pol 
identification,  'On-site  investigations,  *Sea\ 
Sampling,  Water  samples,  Surface  w 
Oceans,  Polychlorinated  biphenyls,  DDT,  T 
procedures.  Air,  Sediments,  Suspended  s 
Analytical  techniques,  Foreign  countries, 
collections. 

Identifiers:  'Irish  sea,  'North  sea,  'English 
nel,  'Firth  of  Clyde,  'England,  'River  Wyre. 

Gas  chromatographic  procedures  have 
developed  for  the  determination  of  PCBs, 
residues  (Sigma  DDT),  and  dieldrin  in  sea' 
marine  sediments,  and  marine  air.  In  ore 
minimize  contamination,  chlorinated  hyd 
bons  were  concentrated  from  seawater  i' 
using  a  towed  'fish'.  Sampling  was  carried 
1974  in  the  eastern  Irish  Sea,  the  Firth  of  ( 
northern  Scottish  coastal  waters,  the  E 
Channel,  and  North  Sea.  Concentrations  of 
in  areas  subject  to  least  pollution  averaged 
0.2  ng/1,  a  value  considerably  lower  thai 
found  by  most  previous  workers,  which 
reflect  a  continuation  of  the  decUne  in  the 
face  concentration  reported  by  Harvey 
(1974).  The  chromatograms  of  the  PCB  c< 
trates  from  all  these  areas  closely  matched  1 
Aroclor  1254.  Higher  concentrations  (up 
ng/1)  were  found  in  the  Clyde  Estuary,  Liv 
Bay,  and  the  North  Sea,  particularly  in  the  v 
of  sludge  dumping  areas;  and  the  chromatc 
of  samples  from  such  areas  often  matched  I 
Aroclor  1260.  The  levels  of  Sigma  DDT  in  t' 
glish  Channel  and  northern  Scottish  waters  i 
from  below  detection  level  (less  than  0  01  r 
0.03  ng/1.  Samples  from  the  Liverpool  Ba 
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I  the  mouth  of  the  River  Wyre  were  con- 
erably  higher  (about  0.2  ng/1);  such  samples 
re  also  the  richest  in  dieldrin  (0.04-0.3  ng/1) 
ich  was  usually  at,  or  below,  the  detection  limit 

II  ng/1)  in  samples  from  offshore  areas  Deter- 
lauons  of  chlorinated  hydrocarbons  were  car- 
I  out  on  sediments  and  suspended  particulates 
n  the  Irish  Sea;  in  general,  the  levels  of 
mnated  hydrocarbons  in  the  particulates  were 
siderably  higher  than  those  in  the  sediments  A 
ted  number  of  estimations  were  carried  out  on 
ine  air.  These  estimations  showed  the  presence 
.2-0  8  ng  PCBs/cu  m,  usually  matching  a  mix- 
ofAroclor  1254  and  1242.  (Humphrey  s-ISWS) 


VGANSSE   CYCLING   IN   THE   NEWPORT 
ER  ESTUARY,  NORTH  CAROLINA, 

Son  State  Univ.,  Corvallis.  School  of  Oceanoij- 

I 

primary  bibliographic  entry  see  Field  5B 

-06502 


LICATION   OF  THE   DIACETYL-MONOX- 

THIOSEMICARBAZIDE     METHOD     TO 

MENTSYSIS    °F    UREA    IN    ESTUARINE 

ers  -  The  State  Univ.,  New  Brunswick,  N.J 

.  of  Microbiology. 

Vakas,  and  C.  D.  Litchfield. 

irine  and  Coastal  Marine  Science,  Vol  5  No 

244050'  Ja"Uary  1977-  4  fi«>  l  tab-  13  ref.  NSF 

iptors:  *Ureas,  *Assay,  "Estuaries,  *New 
V,  Estuanne  environment,  Methodology 
'tical  techniques,  Testing  procedures,  Sedi- 
'.  Water  pollution  sources,  Analysis, 
nal,  Nitrogen  compounds,  Colorimetry 
itant     identification,     Coasts,     Evaluation.' 

fiers:  Diacetyl-monoxime  thiosemicarbazide 
d,  *Rantan-Sandy  Hook  Bay(NJ). 

'  method  for  the  analysis  o?  urea  in  marine 
snts        using        diacetylmonoxime        and 
nicarbazide  in  the  presence  of  strong  acid 
•d  ma  sensitive  and  highly  reproducible 
regardless  of  sediment  type.  The  occurrence 
.tnbution  of  urea  in  estuarine  sediments  off 
:w  Jersey  coast  were  monitored  in  an  at- 
to  discern  the  importance  of  this  compound 
'mbined  source  of  nitrogen.  From  mid- 1972 
b  the  end  of  1973,  urea  levels  were  detected 
lid  not  exceed  32.8  microgram  urea  N/g  dry 
nt.     Contmued     sampling     through     1974 
d  significantly  higher  urea  concentrations 
r  than  400  microgram  urea  N/g  dry  sedi- 
whde  the  total  nitrogen  present  remained 
R  Also,  a  fairly  regular  seasonal  pattern 
served,  with  higher  urea  levels  found  in 
and    lower    levels    occurring    in    spring- 

mJIT  feSultS  mav  indicate  a  change  to  a 
fluted  ecosystem.  (Humphreys-ISWS) 


ON  THE  CHARACTERISTICS  AND  CIRrilT  a 
TION  OF  THE  SOUTHWESTErT  ATLANTIC 

Scripps  'institution  of  Oceanography,   La  Jolla, 
W°7r71So6524y  b'bli08raphic  entrv  see  Field  2L. 


WvATERRESOURCES  AVAILABILITY,  QUALI 
LINOli  C°ST    1N    NORTHEASTERN    H  - 

Illinois  State  Water  Survey,  Urbana 
VmSsM  7  b'blio8raphic  entrv  see  F'eld  6D. 
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™™W  MECHANISM  OK  OXIDATION 
OF  HYDROGEN  SULFIDE  BY  HYDROr™ 
PEROXIDE  IN  ACIDIC  SOLUTION 

Minnesota  Univ.  Minneapolis.  Depr  of  Civil  and 
Mineral  Engineering. 

W°7r7-061158y  b'bli08raphic  entry  see  Field  5D. 


seawItIr°F  LEAD IN  pollute*>  coastal 

California    Inst,    of    Tech.,    Pasadena.    Div     of 
geological  and  Planetary  Sciences 
WVml?  bibliographic  entry  see  Field  5A. 


THE  KINETICS  OF  BIOOXIDATION  IN  A  CON 
TINUOUS     ACTIVATED    SLUDGE     PROCF^" 

ftS,^/*001^    CIAGLEGO    BWUT 
LENIANIA  OSADEM  CZYNNYM) 

Pohtechnika  Slaska,  Gliwice  (Poland) 

w°47PJ2VfIy  bibuographk  entry  see  Field  5D. 
W77-06166 


L2L   CRYOGENIC    PROCESSES    ON 
EWATElS*     °F     S°DIUM     BICAR" 

i  Gosudarstvennyi  Universitet  (USSR) 
wry  bibliographic  entry  see  Field  2K. 


RNIA  CURRENT  EDDY  FORMATION 
«,  AND  SATELLITE  RESULTS, 

Institution  of  Oceanography,  La  Jolla, 

ary  bibliographic  entry  see  Field  2L. 


EFFECT  OF  A  SECONDARY  TREATED  EF 
FLUENT  ON  THE  MOVEMENT  OF  VIRUSFS 
THROUGH  A  CYPRESS  DOME  SOIL    VUUJSES 

£l°FnoaiUniV"  GainesvUle-  Dept.  of  Environmen- 
tal  fcngmeenng. 

G.  Bitton,  N.  Masterson,  and  G.  E.  Gilford 

™™  °' Environmental  Quality,  Vol  5,  No  4   p 

370-375,  October-December,  1976.  6  fig,  2  tab,  17 

Descriptors:  "Viruses,  Movement,  *Soil  types 
Soil  properties,  "Sewage  treatment,  Sewage 
disposal,  Sewage  effluents,  Adsorption,  Polyelec- 
rolytes,  Waste  water  treatment,  Path  of  pollu- 
tants, Bacteria. 

Identifiers:  Type  1  poliovirus,  Bacteriophage  T2 
Bacterial  phage  MS2.  ' 

A  study  was  performed  to  determine  the  move- 
ment of  viruses  through  a  sandy  soil  in  a  cypress 
dome.  The  study  was  designed  to  aid  disposal  of 
sewage    effluents    by    land    applications.    Bac- 
teriophage T2  was  used  as  well  as  the  animal  virus 
i>abin  vaccine  strain  type  1  poliovirus.  Results  of 
column  experiments   indicated   that  the  cypress 
dome  sod  had  a  potentially  good  retention  capacity 
for  the  test  viruses.  A  binding  of  the  viruses  io  sou 
particles  was  promoted  when  tap  water  was  used 
m  the  column  experiments.  The  low  pH  of  the  sod 
also  promoted  viral  adsorption,  though  adsorption 
was  greatly  decreased  when   the  secondary  ef- 
inZ  i domekwateD  was  used.  Organic  substances 
in  the  water  hindered  adsorption.  These  interfering 
substances    prevent    viral    adsorption    to    clays 
microcline,  membrane  filters  and  polyelectrolytes' 
as  well  as  magnetite.  High  molecular  weight  sub- 
stances ;  also  reduced  the  interaction  between  bac- 
terial phage  MS2  and  polyelectrolytes.  Further  ex- 
perimentation  was   suggested   to   determine   the 
reasons  for  virus  breakthrough  into  wells  305  cen- 

firlT         U"      the  cypress  dome' (CoUins- 

W77-06173 
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CADMIUM  DISTRIBUTION  IN  FOREST 
EC°SYSTEMS  IRRIGATED  WITH  TREATED 
MUNICIPAL  WASTE  WATER  A ND ^SLUDGE 

Tf  Forest3"'3  '  Universitv  Park-  Dept. 

R.  C.  Sidle,  and  W.  E.  Sopper 
I?2!2?!  °^  En,yironmental  Quality,  Vol  5,  No  4,  p 
419-422,  October-December,  1976.  6  tab,  12  ref. 

Descriptors:  *Soil  contamination  effects,  Analy- 

*R;,„™anm,Um™  *Toxicity'    •Irrigation    effects, 
Ketum  flow,  Municipal  wastes,  Zinc,  Forests 
Ecosystems,  Metals,  Sewage  effluent 
Identifiers:  Cadmium/zinc  ratio. 

The   introduction   of  heavy  metals   into   natural 
biological  systems  relative  to  waste  water  applica- 
tions on  land  was  studied  for  10  years  by  irrigating 
treated  municipal  waste  water  in  an  abandoned 
field  area  and  m  a  mixed  hardwood  area  (old  game- 
lands).  The  major  metal  under  study  was  cadmi- 
um. Concentrations  in  soil  and  plant  samples  were 
determined      to      evaluate      accumulation      and 
recycling  of  cadmium  in  forest  ecosystems  Waste 
water,  soil,  and  plant  samples  were  analyzed  for 
zinc  to  extrapolate  cadmium/zinc  ratios.  Results 
indicated  that  cadmium  (in  the  old  field  area)  did 
not  increase  m  spruce  and  wild  strawberry  and 
was  lower  in  goldenrod  in  the  effluent  irrigated 
area  than  m  the  control  area  due  to  the  greater 
biomass  resulting  from  irrigation.  Under  condi- 
tions of  low  cadmium  application  in  a  waste  water 
disposal  system,  cadmium  concentrations  in  some 
herbaceous  vegetation  may  decrease.  No  sampl.-s 
trom  the  gamelands  revealed  increased  cadmium 
ueVf  I  u       the  waste  water  irrigation.  Goldenrod 
had  higher  cadmium  levels  than  white  spruce  or 
w,ld  strawberry  in  the  old  field  area.  Red  maple 
had  higher  cadmium  levels  than  white  oak  or  sar- 
sapanlla  in  the  old  gamelands  area.  This  indicated 
that  a  single  species,  rather  than  a  composite  of 
several  species,  should  be  sampled  when  deter- 
mining the  effect  of  waste  water  irrigation  on  the 
cadmium  content  of  forest  vegetation.  Cadmium  in 
sod  was  not  significantly  affected  by  the  waste 
water  irrigation  in  either  area.  However,  there  was 
an  increase  at  the  0-5  centimeter  depth  in  the  old 
gamelands  area.  It  decreased  with  depth  in  the  soil 
proflle  in  both  treated  and  control  areas.  Cadmi- 
^nf "n  "?•«'  between  the  areas  were  not  sub- 
stantially different  either.  (CoUins-FIRI ) 

W  /  /-Uol  /o 


GeaoroSsdenceeWsYO,:k  *  Bi°*«*"*-  ^  °f 
For  primary  bibliographic  entry  see  Field  5C. 


sr^r^r  and  "™™  - 

Illinois    Univ.    at    Urbana-Champaign.    Dept    of 
Agronomy.  F 

For  primary  bibliographic  entry  see  Field  5C. 

W  /  /-Uol  ol 


COAGULATION  OF  WATER  WITH  HIC.H 
CONCENTRATION  OF  COLOR  MATTER 
^WZCZANIE  WODY  O  WYSOKIEJ  BAR 

For  primary  bibliographic  entry  see  Field  5G. 
W77-06I 88 


CONCERNING  THE  ARTICLE  OF  S.  D  ZAU- 
GOL'NIKOV,  M.  M.  KOCHANOV,  A.  O.  LIOT 
AND  I.  I.  STAVCHANSKH,  'FORECASTiNr 
THE  HAZARD  OF  ORGANIC  COMPOUNDS  IN 
THE  ENVIRONMENT',  (m  RUSSIAN) 
W77^061l95y  b'bUographic  entry  see  Field  5A. 


m 
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A  WATER  QUALITY  STUDY  OF  THE  UPPER 
CLARK  FORK  RIVER  AND  SELECTED  TRIBU- 
TARIES, _  . 

Environmental  Protection  Agency,  Denver,  Colo. 
Region  VIII. 

For  primary  bibliographic  entry  see  Held  5A. 
W77  -06200 


ASBESTOS      IN      WATER:      MINING      AND 
PROCESSING  EFFLUENT  TREATMENT, 

Canada   Centre   for   Inland    Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5D. 

W77-06218 


FERTILITY  AND  MIXED  SALINITY  ON 
GROWTH  AND  CA,  MG,  NA,  P  AND  CI  CON- 
CENTRATIONS OF  TOMATO,  CORN,  AND 
SUDAN  GRASS  GROWN  IN  SAND  CULTURE, 

California  Univ.,  Los  Angeles.  Plant  Nutrition. 
For  primary  bibliographic  entry  see  Field  3C. 

W77-06233 

COORGANIC  POLLUTION  FROM  FORESTS 
AND  RANGELANDS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest  En- 
gineering. 
H.  A.  Froehlich. 

In:  Non-point  Sources  of  Water  Pollution, 
Seminar  conducted  at  Oregon  State  University, 
Water  Resources  Research  Institute,  Spring 
Quarter,  1976,  p.  9-15.  3  fig,  8  ref. 

Descriptors:  *Water  pollution,  *Water  pollution 
sources,  *Water  pollution  control,  Water  quality, 
Sediment  load,  Sediment  discharge,  Forest 
watersheds,  Streams,  Sediment  yield,  Watershed 
management,  Range  management. 
Identifiers:  *Inorganic  pollutants. 

A  problem  exists  in  setting  up  water  quality  stan- 
dards for  inorganic  pollution  from  forest  and  ran- 
gelands  because  of  the  degree  of  variation  of  sedi- 
ment load  and  in  sampling  techniques  which  exists 
for  collecting  data  from  most  streams.  This  large 
variation  makes  enforcement  of  strict  standards, 
similar  to  the  type  used  for  point  sources  of  pollu- 
tion, nearly  impossible.  High  sediment  loads  exist 
in  streams  that  are  located  in  arid  areas  with  low 
precipitation  and  high  storm  intensities.  In 
forested  areas  of  Arizona  sediment  yields  in 
streams  commonly  reach  200-300  tons  per  square 
mile  per  year.  Monitoring  and  controlling  practices 
which  produce  excessive  inorganic  pollution 
(logging,  roadbuilding,  silvaculture  and  grazing) 
rather  than  setting  direct  water  quality  standards. 
An  example  of  successful  results  is  cited  in 
Oregon  where  implementation  of  the  Oregon 
Forest  Practices  Act  achieved  high  water  quality 
standards.  (Bennett-Arizona) 
W77-06239 


THE  ROLE  OF  METHYLMERCURY  PRODUC- 
TION IN  THE  TRANSFER  OF  MERCURY  IN  A 
SALT  MARSH  ECOSYSTEM, 

Skidaway  Inst,  of  Oceanography,  Savannah,  Ga. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06264 


THE  DISTRIBUTION  OF  PB,  ZN,  CD,  AND  CU 
WITHIN  THE  PULMONATE  MOLLUSC  HELIX 
ASPERSA  MULLER, 

Bristol  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06265 


PRESENCE  AND  DISTRIBUTION  OF 
POLYCHLORINATED  BIPHENYLS  (PCB)  IN 
ARCTIC  AND  SUBARCTIC  MARINE  FOOD 
CHAINS, 

Canadian    Wildlife    Service,    Ottawa    (Ontario). 

Toxic  Chemicals  Section. 

0.  W.  Bowes,  and  C.  J.  Jonkcl. 


Journal  of  the  Fisheries  Research  Board  of 
Canada,  vol.  32,  p.  2111-2123,  1975.  4  fig.,  3  tab., 
29  ref. 

Descriptors:  *Polychlorinated  biphenyls,  *DDT, 
Industrial  wastes,  'Food  chains,  Mammals,  "Food 
webs,  'Arctic,  Cold  regions,  Animal  physiology, 
Bioassay,  Wildlife,  Ecosystems,  'Carnivores, 
Laboratory  tests,  Pollutants,  'Path  of  pollutants, 
Pesticide  residues.  Populations,  'Trout,  Distribu- 
tion. 

Identifiers:  Bioaccumulation,  Tissue  analysis, 
Seals,  Polar  bears,  Arctic  char,  Ursus  maritimus, 
Phoca  hispida,  Erignathus  barbatus,  Salvelinus  al- 
pinus,  Subarctic. 

Polychlorinated  biphenyls  (PCB),  man-made  in- 
dustrial chemicals,  were  identified  in  tissues  of 
polar  bears  (Ursus  maritimus),  ringed  (Phoce 
hispida)  and  square  flipper  (Erignathus  barbatus) 
seals,  and  Arctic  char  (Salvelinus  alpinus)  of  the 
Canadian  arctic  and  subarctic.  PCB  content  in  tis- 
sue increased  from  seals  to  adult  polar  bears  to 
polar  bear  cubs  and  young.  Polar  bear  milk  con- 
tained high  concentrations  of  PCB  and  was  the 
most  probable  source  of  the  high  concentrations  in 
polar  bear  cubs.  Chromatograms  revealed  a 
greater  accumulation  of  higher  chlorinated  PCB 
isomers  in  polar  ears  than  in  seals,  their  main  food. 
Residue  data  suggested  that  polar  bear  subpopula- 
tions  in  the  eastern  Canadian  arctic  and  subarctic 
had  been  exposed  to  higher  levels  of  PCB  and 
DDT  than  western  subpopulations.  (Katz) 
W77-06266 


DIRECT  AND  INDIRECT  EFFECTS  OF  OIL  ON 

RINGED   SEALS   (PHOCA   HISPIDA)  OF  THE 

BEAUFORT  SEA, 

Ontario  Veterinary  Coll.,  Guelph. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06267 


YEASTS  FROM  BRACKISH  WATERS  IN  LOR- 
RAINE, (IN  FRENCH), 

Nancy-1  Univ.  (France).  Unite  de  d'Enseignement 
et  de  Recherche  des  Sciences  Pharmaceutiques. 
F.  Hinzelin,  and  P.  Lectard. 
Hydrobiologia  49(1),  p  27-32,  1976. 

Descriptors:  'Yeasts,  'Brackish  water,  Chlorides, 

Saline  water. 

Identifiers:  'France(Lorraine),  'Sporobolomyces. 

Yeasts  populations  of  saline  water  in  Lorraine 
(France)  were  studied  in  relation  to  the  quantity  of 
chloride  contained  in  these  waters.  The  yeasts  iso- 
lated were  not  strictly  halophitic  species.  The  pink 
yeasts  are  the  most  frequent,  especially 
Sporobolomyces. -Copyright  1976,  Biological  Ab- 
stracts, Inc. 
W77-06269 


COMMUNITY  AND  SPECIES  RESPONSES  OF 
CHIRONOMIDAE  (DIPTERA)  TO  CON- 
TAMINATION OF  FRESH  WATERS  BY  CRUDE 
OIL  AND  PETROLEUM  PRODUCTS  WITH 
SPECIAL  REFERENCE  TO  THE  TRAJi  RIVER, 
NORTHWEST  TERRITORIES, 
Fisheries  and  Marine  Service,  Winnipeg 
(Manitoba). 

For  primary  bibliographic  entry  see  Field  5C. 
W77 -06270 


THE  ERYTHROCYTE  TRANSPORT  AND 
TRANSFER  OF  METHYLMERCURY  TO  THE 
TISSUES  OF  THE  RAINBOW  TROUT  (SALMO 
GAIRDNERI), 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of 

Biochemistry. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06273 


EXPERIMENTAL  STUDY  UY    I  UK  Ml  ROM 

EXCRETION     (»     BASS     UjHhNTRAmCJ 

LABRAX)  DURING  GROWTH    II    RIKECTH 

STARVATION  ON  THE  EXCRETION  OF  I 

MONIA  AND  UREA,  (IN  ERENCHj, 

Centre  d'Occanographie,  Marseille  CFrance).J 

tion  Marine  d'Endoume. 

For  primary  bibliographic  entry  see  Held  5C.  ] 

W77-06279 


LONDON'S  STORMWATER  PROBLEM, 

Greater  London  Council  (England). 
R.  W  Horner,  L.  B.  Wood,  and  L.  R.  Wn 
Journal  of  the  Water  Pollution  Control  Fedcra 
Vol.  49,  No.  1,  p  103-110,  January  1977.  1  t 
tab,  3  ref. 

Descriptors:  'Storm  water,  'England,  'Dra 
systems,  'Urban  runoff,  'Water  poll 
sources,  'Water  pollution  control,  Storm  di 
Sewers,  Storm  runoff,  Urban  drainage,  So 
runoff,  Stormflow,  Streams,  Runoff,  Ri 
Water  quality,  Model  studies. 
Identifiers:  'River  ThamestEnglandJ,  'L< 
area(England). 

Considerable  quantities  of  storm  water 
discharged  to  the  River  Thames  and  its  tnbu 
by  surface  water  sewers  and  also  from  storm 
flows  on  foul  sewers.  In  the  past,  when  the  q> 
of  water  in  the  River  Thames  was  poor, 
problems  were  caused  by  these  dischargee] 
considerable  improvement  in  water  quality  i 
River  Thames  and  the  great  increase  of  thi 
population,  which  have  been  achieved  in  r 
years  as  a  result  of  major  improvements  t 
main  wastewater  treatment  works  dischargu 
fluent  to  the  river,  result  in  a  condition  \ 
heavy  storm  water  discharges,  particularly 
from  the  central  area,  could  reduce  oxygen  le 
the  river  considerably  and  also  could  lei 
widespread  fish  kills.  Storm  water  discharges 
the  main  pumping  stations  have  been  moni 
for  the  past  8  years,  and  plans  are  being  pre 
for  the  construction  of  new  trunk  sewers.  Th 
trunk  sewers  will  provide  storage  to  receiv 
most  polluted  early  discharges  of  storm  watei 
new  sewers  will  provide  the  capacity  to  trar 
about  1 ,800  1  (400  gal)  per  head  per  day.  (H< 
ISWS) 
W77-06297 


SIMPLIFIED        ANALYSIS       OF       SUR)i 
BUOYANT  JET, 

Ontario  Hydro,  Toronto. 

A.  Natalizio,  and  W.  D.  Baines. 

Journal   of   the    Hydraulics   Division,   Ami 

Society  of  Civil  Engineers,  Vol.  103,  No. 

Proceedings  Paper  12737,   p   123-132,  Feb 

1977. 5  fig,  2  tab,  8  ref,  2  append. 

Descriptors:  'Jets,  'Buoyancy,  'Surface  w 
'Mixing,  How,  Fluid  mechanics,  Thermal 
tion,  Heated  water,  Analytical  techn 
Theoretical  analysis,  Laboratory  tests,  E' 
tion,  Profiles,  Entrainment,  Movement. 
Identifiers:  Dilution  rate. 

Flow  in  a  jet  of  warm  water  ejected  norm* 
uniform  stream  at  the  surface  was  analyzed, 
the  equations  of  conservation  of  mass,  mil 
turn,  and  thermal  energy.  A  simple  solutio 
obtained  by  using  the  observed  fact  that  th«l 
tion  rate  is  constant.  The  resulting  jet  trajt 
agreed  closely  with  experimental  results.  T*< 
pirical  parameters  were  required.  One  param 
a  shape  factor  that  depends  on  the  width. ! 
ratio  of  the  source,  and  the  other  is  an  entrai! 
factor  that  is  a  function  of  the  source  Ricml 
number.  In  the  far  field  where  the  jet  is  ben 
and  moving  with  the  velocity  of  the  cross-flo 
perimental  data  are  lacking,  and  dilution  rate! 
not  be  predicted.  However,  dimensional  re< 
ments  alone  are  sufficient  to  determine  the  ' 
of  the  center  line.  It  was  evident  from  this 
sis,  particularly  from  the  small  amount  o 
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able,    that   more   experimental   studies   are 

red.  (HumphreyshlSWS) 

06298 


RIBUTION  OF  WIND-DRIVEN  CURRENTS 
3DIES  OF  WATER  AND  ESTIMATION  OF 
TRANSPORT  OF  WATER  BY  THEM, 

rimary  bibliographic  entry  see  Field  2H 
1)6306 


JRAL  CONTAMINATION  OF  THE  FIRN- 
LAYER  OF  THE  ABRAMOV  GLACIER 
)RDING  TO  CORE  DRILLING, 

■imary  bibliographic  entry  see  Field  2C 
■308 


ER  QUALITY  VARIATIONS  FOR  PUMP- 
YELLS, 

id-Water  Quality  Consultant,  Fresno,  Calif 
Schmidt. 

d  Water,  Vol  15,  No  2,  p  130-137,  March- 
1977.  7  fig,  9  ref . 

ptors:  *Groundwater,  *Water  quality, 
toring,  "California,  *Water  wells,  Water 
on,  Nitrates,  Shallow  wells,  Alluvial 
rs,  Fluctuations,  Variability,  Sampling, 
sampling,  Seasonal,  Water  supply,  Pump- 

iers:  'San  Joaquin  Valley(Calif) 
io(Calif). 

roundwater  quality  monitoring  programs 
rften  involved  sampling  of  low-capacity 
ear  point  or  line  sources  of  recharge  or  pol- 

However,  large-capacity  wells  produce 
>f  the  groundwater  pumped  for  municipal, 
ial,  and  agricultural  uses.  Short-term! 
■  and  long-term  fluctuations  in  quahty  are 
m  for  water  pumped  from  many  large- 
y  wells.  In  many  cases,  there  is  a  considera- 
erence  between  in-situ  'groundwater  quali- 

the  quality  of  water  sampled  at  the  well 
ge.  Short-term  pump  tests  for  several  mu- 
wells  in  the  San  Joaquin  Valley,  California, 
:d  that  nitrate  concentrations  decreased  ex- 
ally  with  pumping  time.  Variability  in 
Dperation  creates  substantial  short-term 
i  in  well  water  quahty.  Short-term  changes 
I  evident  for  infrequently  pumped,  shallow 
:ar  point  or  line  sources  of  recharge  or  pol- 
Seasonal  changes  in  quahty  have  been 
nted  for  water  from  wells  in  areas  of  dif- 
tirces  of  pollution,  such  as  agricultural 
low  and  septic  tanks.  These  changes  are 
manly  to  significant  changes  in  depth  to 
nd  vertical  hydraulic  head  gradient.  Once 
t-term  and  seasonal  trends  are  established 
inal  sampling  approach  can  be  determined 

Tt2,„o';stablish      lon8-term      trends. 
reys-lSWS) 

110 


EGRATED  APPROACH  TO  DELINEAT- 
NTAMINATED  GROUND  WATER, 

I  Ciaramella,  Cranbury,  N  J 
rk,  andB.S.  Yare. 

n  Tr-  Y01,15'  No  2'  P  138-145-  M^ch- 
B  5  fig,  3  tab,  6  ref. 

ors:  'Groundwater,  *Water  pollution 
Atlantic  Coastal  Plain,  'Groundwater 
at.  Observation  wells,  Groundwater 
.Water  pollution,  Hydrogeology,  Sodium 
Aquifers,  Hydrology, 
■s:  'Groundwater  quahty,  Groundwater 
auon,      Resistivity      survey,      Sodium 

of  industrial  process  water  into  an  un- 
>on  in  permeable  Atlantic  Coastal  Plain 
s  resulted  in  a  groundwater  contamina- 
lem  caused  by  infiltration  of  the  process 
o  a  major  unconfined  aquifer  which  un- 


derlies the  lagoon  at  shallow  depth.  Most  of  the 
area  water  supply  wells  terminate  in  this  forma- 
tion. Before  this  disposal  method  was  discon- 
tinued, traces  of  the  process  water  appeared  in 
nearby  wells.  Because  of  the  relatively  large  area 
and  depths  involved,  as  indicated  by  preliminary 
data,  delineation  of  the  distribution  of  contami- 
nant within  the  aquifer  through  a  systematic  well 
drilling   program   posed   a   significant   economic 
problem.  To  keep  costs  within  a  reasonable  range 
a  resistivity  survey  program  was  implemented  to 
obtain  information  on  the  gross  distribution  of  the 
contaminant  and  to  provide  data  for  the  selective 
location  of  monitor  wells.  Eight  wells  were  con- 
structed to  obtain  samples  of  the  groundwater  in 
order  to  measure  contaminant  concentrations  and 
to  verify  the  interpretations  of  areal  contaminant 
distribution  inferred  from  the  resistivity  data.  The 
groundwater  samphng  procedure  developed  dur- 
ing this  investigation  was  described.  The  combina- 
tion of  the  resistivity  survey  with  the  groundwater 
samphng    procedure    developed    during    this    in- 
vestigation proved  to  be  a  valuable  and  reliable 
technique  for  delineating  in  three  dimensions  a 
contaminant  body  within  an   aquifer  in  uncon- 
solidated sediments.  Utilization  of  the  resistivity 
survey  data  to  selectively  locate  the  monitor  wells 
and  to  define  the  lateral  extent  of  the  contamina- 
tion increased  the  efficiency  of  the  investigation 
and  significantly  reduced  the  cost  of  the  program. 
(Lee-ISWS) 
W77-06311 


GROUND-WATER     TURBIDITY     RESULTING 
FROM  ARTIFICIAL  RECHARGE, 

Agricultural    Research    Service,    Fresno,    Calif 
Water  Management  Research;   and  Agricultural 
Research  Service,  Fresno,  Calif.  Western  Region 
H.  I.  Nightingale,  and  W.  C.  Bianchi 
Ground  Water,  Vol  15,  No  2,  p  146-152,  March- 
April  1977.  8  fig,  1  tab,  21  ref. 

Descriptors:  'Groundwater,  'Turbidity, 

'California,  Groundwater  recharge,  Artificial 
recharge,  Sahnity,  Wells,  Groundwater  move- 
ment, Hydrology,  Aquifers,  Aquifer  testing 
Laboratory  tests,  On-site  investigations. 
Identifiers:  'Groundwater  quahty,  'Groundwater 
turbidity,  Soil  pore  space. 


NITRATE  AND  CHLORIDE  IN  GROUND 
WATER  UNDER  IRRIGATED  AGRICULTURE 
IN  CENTRAL  WISCONSIN,         AOK,^UL1  UKt 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science 
P.  G.  Saffigna,  and  D.  R.  Keeney 

?ro!Jl!l£r*t?r'  Vo1  15'  No  2>  P  17°-177,  March- 
April  1977.  3  fig,  4  tab,  18  ref. 

Descriptors:  'Nitrates,  'Chlorides, 

Groundwater,  'Wisconsin,  Agriculture,  Irriga- 
tion, Return  flow,  Leachate,  Fertilization 
Potatoes,  Beans,  On-site  data  collections,  Ground- 
water movement,  Samphng,  Water  quahty,  Land 
management. 

Identifiers:  'Sand  plains,  PL92-500,  Non-point 
discharge,  Transit  time. 

Results  of  this  study  indicated  that  the  nitrate  and 
chloride  concentrations  in  the  groundwater  of  the 
central   Wisconsin   sand  plains  are   significantly 
above  background,  and  that  the  main  source  is  the 
lmgated  agriculture  in  the  region.  The  study  was 
conducted  at  three  levels  of  intensity:  a  small  field 
during  one  growing  season,  a  University  Experi- 
mental Farm  over  several  years,  and  many  local 
farms  during  part  of  a  growing  season.  Differences 
in  concentrations  of  nitrate-N  and  chloride  in  the 
surface     of    the     groundwater    underlying     the 
moderately  fertilized  potato  field  closely  reflected 
the  fertilizer  and  irrigation  management  on  dif- 
ferent parts  of  the  field  during  that  season.  This 
detailed  study  of  one  field  showed  that  solute 
transit  times  through  the  16  ft  (5  m)  of  unsaturated 
zone  to  the  surface  of  the  groundwater  are  less 
than    a    year.    Differences    in    concentration    of 
nitrate-N  and  chloride  between  irrigation  wells  on 
the  Experimental  Farm  closely  reflected  the  irriga- 
tion and  fertilizer  practices  on  surrounding  fields 
On  a  large  scale,  the  nitrate-N  and  chloride  con- 
centrations in  area  farmer  irrigation  wells  were  as 
different   between   wells   on   the   same   farm   as 
among  the  various  farms.  (Visocky-ISWS) 
W77-06313 


Turbid  groundwater  is  rarely  observed  in  domestic 
or  pubhc  supply  aquifers.  At  the  Leaky  Acres 
Recharge  Facihty  at  Fresno,  California,  water  of 
low  sahnity  (less  than  50  micromhos/cm)  and  tur- 
bidity (less  than  5  FTU,  Formazin  turbidity  units) 
is  recharged  in  the  spreading  basins.  Six  months 
after  the  start  of  the  third  (1973)  recharge  period 
the  groundwater  sahnity  was  decreased  to  about 
100  micromhos/cm  from  the  initial  mean  of  147 
micromhos/cm,    and    the    groundwater    became 
visibly  turbid  (more  than  5  FTU).  Two  months 
later,  some  peripheral  domestic  wells  also  began  to 
become  turbid.  After  two  more  recharge  periods 
(1974  and  1975),  turbidity  at  10  observation  wells 
beneath  Leaky  Acres  averaged  18  FTU,  and  sahni- 
ty   averaged    74    micromhos/cm.    By    this    time 
groundwater   turbidity   in   peripheral   wells   near 
Leaky  Acres  had  decreased  to  less  than  0.5  FTU 
This  turbidity  was  raced  to  poorly  crystallized  and 
extremely  fine  colloids,  which  have  leached  from 
the  surface  soils  because  of  the  low  sahnity  of  the 
recharge    water.    Laboratory    and    field    studies 
showed  that  gypsum  application  will  reverse  the 
phenomena,  but  such  treatment  is  uneconomical. 
This  phenomenon  is  a  transient  one,  and  now  tur- 
bidity outside  the  recharge  area  is  insignificant 
from  a  water  quahty   viewpoint.  However,   the 
magnitude    of   the    mass    of   material   in    transit 
through  the  profile  if  stabilized  through  floccula- 
tion  or  sieving  in  soil  pore  space,  could  greatly 
change  the  water  transmission  and  so  recharge 
project  performance.  However,  this  effect  has  not 

W77  063in2°ted  at  Leaky  ACreS'  (Lee-ISWS> 


PROS     AND     CONS     OF     STORM     WATER 
RECHARGE  WELLS, 

Virginia  State  Water  Control  Board,  Richmond. 
N.  K.  Breeding,  Jr.,  and  J.  W  Dawson 
Water  and  Sewage  Works,  Vol.  124,  No.  2   p  82- 
84,  February  1977.  2  fig,  1  tab,  7  ref. 

Descriptors:   'Groundwater  recharge,  'Recharge 
wells,    'Virginia,    'Storm    runoff,    Groundwater 
movement,     Water    quahty,     Water    chemistry, 
Storm  drams,  Storm  water,  Subsurface  drainage 
Urbanization,  Cities,  Urban  drainage,  Water  pol- 
lution, Pollutants,   Path  of  pollutants,  Geology 
Faults(Geologic),  Hydrogeology. 
Identifiers:  'Roanoke(VA). 

While  drainage  wells  have  provided  a  cost  effec- 
tive means  of  disposal  of  storm  water  runoff  for 
Roanoke,  Virginia,  some  annual  maintenance  is 
required,  and  ponding  problems  are  still  present  in 
some  areas.  Roanoke,  Virginia,  uses  approximate- 
ly 120  drainage  wells  for  the  disposal  of  storm 
water  runoff.  Subsurface  disposal  of  storm  water 
proved  to  be  a  very  economical  alternative  at  the 
time  smce  construction  of  the  wells  costs  approxi- 
mately $85,000  compared  to  about  $5  million  for 
conventional  storm  sewers.  However,  the  wells 
periodically  need  cleaning,  and  some  wells  have 
had  to  be  abandoned  due  to  siltation  in  the  vicinity 
of  the  well.  Available  storm  drainage  well  data  in- 
dicates that  these  wells  have  th  potential  of  sup- 
plying significant  recharge  to  this  Cambrian-Or- 
dovician  Aquifer  System,  if  precipitation  condi- 
tions permit.  The  potential  for  contamination  of 
the   aquifer   system   is    significant,    and   current 
analyses     indicate     that     groundwater     quahty 
degradation  has  ocurred  locally  in  the  study  area 
A  major  concern  is  the  long-range  impact  of  these 
disposal  wells  on  the  overall  quahty  of  the  water  in 
this  aquifer  system.  Groundwater  movement  in 
karst  terrain  typically  is  erratic;  however,  solution 
channels  can  act  as  a  series  of  pipes  and  conduits 
that  will  permit  rapid  and  widespread  movement 
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of  contaminants.  To  data,  groundwater  users  in 
adjacent  Roanode  County  have  not  experienced 
quality  problems  that  could  be  connected  to  this 
means  of  storm  water  disposal.  (Sims-ISWS) 
W77 -06324 


EVALUATION  OF  ARSENIC  CONCENTRA- 
TIONS IN  THE  TULPEHOCKEN  CREEK 
BASIN, 

Geological     Survey,     Harnsburg,     Pa.     Water 

Resources  Div. 

C.  R.  Wood. 

Open-file  report,  1973.  16  p,  6  fig,  4  tab,  4  ref . 

Descriptors:  *Arsenic  compounds,  *Waste 
disposal,  'Lagoons,  'Path  of  pollutants, 
'Pennsylvania,  Soils,  Groundwater,  Streams,  In- 
dustrial wastes,  Water  pollution  sources,  Monitor- 
ing, Data  collections. 
Identifiers:    Tulpehocken    Creek   basin(Pa),    Ar- 


Prior  to  1964,  industrial  wastes  containing  more 
than  one  million  pounds  (450,000  kilograms)  of  ar- 
senic were  placed  in  lagoons  overlying  a  carbonate 
aquifer  near  Myerstown,  Pa.  Although  450,000 
pounds  (200,000  kilograms)  of  arsenic  were 
removed  from  the  ground  water  near  the  disposal 
site,  at  least  50,000  pounds  (23,000  kilograms)  of 
soluble  arsenic  compounds  are  still  present.  In  ad- 
dition, soil  samples  collected  in  1973  indicate  that 
the  bulk  of  the  arsenic  present  in  the  soil  in  1965 
was  not  removed  during  the  recovery  operation. 
Arsenic  concentrations  in  the  ground  water  and  in 
Tulpehocken  Creek  have  continued  to  decline 
since  recovery  operations  stopped  in  1971.  Arsenic 
concentration  in  the  streamflow  reaching  the 
proposed  Blue  Marsh  Lake  will  probably  exceed 
50  micrograms  per  liter  only  a  few  days  a  year. 
(Woodard-USGS) 
W77-06330 


LEACHATE  PLUMES  IN  A  HIGHLY  PERMEA- 
BLE AQUIFER, 

Geological  Survey,  Mineola,  N.Y. 
G.  E.  Kimmel,  and  O.  C.  Braids. 
Ground    Water,    Vol    12,    No    6,    November- 
December  1974.  5  p,  6  fig,  6  ref. 

Descriptors:  'Landfills,  'Leachate,  'Path  of  pol- 
lutants, Groundwater,  Waste  disposal,  Solid 
wastes,  Water  table  aquifers,  Water  pollution 
sources,  Water  analysis,  Chemical  analysis, 
Evaluation,  Water  pollution  control,  'New  York. 
Identifiers:  'Long  Island(NY),  Upper  glacial 
aquifer. 

Two  landfills,  27  and  41  years  old,  were  studied 
and  found  to  have  plumes  of  leachate-con- 
taminated  ground  water  extending  10,600  and 
5,000  ft  respectively,  from  the  site  of  deposition  in 
the  upper  glacial  aquifer  on  Long  Island,  New 
York.  The  plumes  sink  to  the  bottom  of  the 
aquifer,  which  is  70  ft  below  the  water  table  at  the 
27-year  old  site  and  170  ft  below  at  the  41-year  old 
site.  The  aquifer  has  a  hydraulic  conductivity  of 
270  ft  per  day.  Amounts  of  Na,  HC03,  and  CI  and 
occasionally  amounts  of  Cam  are  greater  in  plume 
water  than  in  ambinet  ground  water.  Percentage  of 
S04  increases  away  from  the  landfills.  Nitrogen  in 
plume  water  is  mainly  in  the  form  of  NH4.  The  pH 
of  plume  water  decreases  from  about  7  near  the 
landfill  to  a  native  water  value  of  about  5  along  the 
perimeter  of  the  plume.  Heavy  metals  other  than 
iron,  manganese,  and  zinc  were  not  found  in  con- 
centrations greater  than  several  tens  of  micro- 
grams per  liter  away  from  the  landfill.  Selenium 
concentration  in  plume  water  is  occasionally 
greater  than  10  micrograms  per  liter.  The  extent  of 
ground-water  contamination  caused  by  landfills 
suggests  that  size  and  growth  rate  of  a  landfill  are 
more  significant  than  age.  Depending  on  geologic 
conditions,  ground-water  contamination  near  a 
landfill  might  be  avoided  on  Long  Island  by  lining 
the  pit  and  collecting  the  leachate.  (Woodard- 
USGS) 
W77-0633I 


PESTICIDES  DATA-COLLECTION  ACTIVI- 
TIES OF  THE  U.S.  GEOLOGICAL  SURVEY  IN 
TEXAS, 

Geological     Survey,     Lakcwood,    Colo.     Water 

Resources  Div. 

D.  B.  Manigold. 

Open-file  report  74-51,  May  1974. 10  p,  18  ref. 

Descriptors:  'Pesticides,  'Texas,  'Streams, 
'Groundwater,  'Sediments,  Estuaries,  Reviews, 
Data  collections,  Sampling,  Sites,  Water  analysis. 

In  1965,  the  U.S.  Geological  Survey  initiated  a 
monthly  monitoring  program  on  3  streams  in 
Texas,  screening  for  9  of  the  more  commonly  used 
organochlorine  insecticides:  Aldrin,  DDD,  DDE, 
DDT,  dieldrin,  endrin,  heptachlor,  heptachlor 
epoxide,  and  lindane.  Later,  the  herbicides  2,4-D; 
2,4,5-T;  and  silvex  were  added.  In  1967  a  quarterly 
monitoring  program  was  initiated  at  26  sites  on  the 
principal  streams  of  the  State  and  a  survey  of  the 
occurrence  of  pesticide  residues  in  ground  water. 
By  1970,  the  Geological  Survey  had  developed 
methods  for  measuring  pesticide  residues  in  sedi- 
ment, and  in  that  year,  the  quarterly  analysis  of 
stream-bottom  materials  at  39  sites  was  added  to 
the  data  collection  program.  Geological  Survey 
pesticide  data  for  108  sites  on  nontidal  reaches  of 
streams  in  Texas  have  been  summarized  by 
Rawson  (1974).  The  pesticides  studied  are  widely 
distributed  in  surface  waters  in  Texas.  The  most 
widely  distributed  chlorinated-hydrocarbon  insec- 
ticides were  dieldrin  at  77  sites,  DDT  at  67  sites, 
lindane  at  59  sites,  and  chlordane  at  38  sites.  The 
most  widely  distributed  phosphorothioate  insecti- 
cide was  diazinon,  which  was  detected  at  80  sites. 
Small  amounts  of  each  of  the  chlorinated- 
hydrocarbon  herbicides  were  widely  distributed 
(2,4,5-T  at  96  sites,  2,4-D  at  78  sites,  and  Silvex  at 
47  sites).  Although  only  chlordane,  in  2  samples 
from  1  site  exceeded  the  maximum  limit  recom- 
mended for  water  to  be  used  for  public  supply,  1 
or  more  pesticides  in  at  least  1  sample  from  57 
sites  exceeded  the  maximum  environmental  level 
for  marine  waters  recommended  by  the  National 
Technical  Advisory  Committee.  (Woodard-USGS) 
W77-06344 


WATER  SUPPLY  AND  WASTE  DISPOSAL,  CU- 
LEBRA,  PUERTO  RICO, 

Geological  Survey,  Fort  Buchanan,  Puerto  Rico. 
For  primary  bibliographic  entry  see  Field  5E. 
W77-06345 


tering  the  lagoons  through  the  canals  was  < 
quality  than  the  water  in  the  lagoon  Dn 
the  mouths  of  lagoons  has  been  tx 
whereas,  filling  or  blocking  the  mouths  I 
harmful.  (Woodard-US' 
W77-06346 


WATER  IN  A  LIMESTONE  TERRA sh  IN 
BOWLING  GREEN  ARKA,  WARREN  '  Ol 
KENTUCKY, 

Geological      Survey,      Louisville,      Ky. 
Resources  Div. 
For  primary  bibliography  entry  see  Field  2F.^ 
W77 -06347 


MERCURY     LEVELS     IN    THE    RIVER'J 
WESTERN  CANADA  1970-1976. 

Dept.    of    the    Environment,    Ottawa    (Onl 

Water  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  5A  jj 

W77-06363 


BLACK  AND  WHITE  EPISODES, 

Swedish  Water  and  Air  Pollution  Research 

Gothenburg. 

For  primary  bibliographic  entry  see  Field  5A  | 

W77-06364 


PCB  INVESTIGATIONS  OF  THE  MISSI5I 
RIVER  AND  ITS  TRIBUTARIES  WATER,  J 
TOM  SEDIMENT  AND  POINT  SOURCES,  , 
Minnesota  Pollution  Control  Agency,  I 
neapolis.  Surface  and  Groundwaters  Section 
For  primary  bibliographic  entry  see  Field  5C 
W77-06368 


PRELIMINARY  REPORT  ON 

POLYCHLORINATED     BIPHENYLS    LN  I 
MISSISSIPPI  RIVER  AND  LAKE  PEPIN. 

Minnesota     Pollution     Control     Agency,  J 
neapolis.  Water  Quality  Div. 
For  primary  bibliographic  entry  see  Field  5A 
W77 -06370 


EFFECTS  OF  LEACHED  MTREX  ON  EXJ 
MENTAL  COMMUNITIES  OF  ESTU/J 
ANIMALS, 

Environmental  Research  Lab.,  Gulf  Breeze,  i 
For  primary  bibliographic  entry  see  Field  5C 
W77-06376 


HISTORY  OF  DREDGING  AND  FILLING  OF 
LAGOONS  IN  THE  SAN  JUAN  AREA,  PUERTO 
RICO, 

Geological  Survey,  Fort  Buchanan,  Puerto  Rico. 

Water  Resources  Div. 

S.R.  Ellis. 

Water-Resources  Investigations  38-76  (open-file 

report),  September  1976.  25  p,  19  fig,  10  ref . 

Descriptors:  'Lagoons,  'Bathymetry,  'Dredging, 
'Water  quality,  'Puerto  Rico,  Canals,  Mapping, 
Aerial  photography,  Depth,  Surveys,  Water 
transfer,  Water  properties,  Evaluation. 
Identifiers:  Laguna  La  Torrecillo,  Laguna  de 
Pinones,  Laguna  San  Jose,  Laguna  del  Condado. 

Laguna  La  Torrecilla,  Laguna  de  Pinones,  Laguna 
San  Jose,  and  Laguna  del  Condado,  in  the  San 
Juan,  Puerto  Rico  area,  are  located  within  a 
metropolitan  area  of  more  than  1  million  people. 
Bathymetric  maps  made  during  the  study,  in  1973, 
showed  that  Lagunas  La  Torrecilla,  San  Jose,  and 
del  Condado  have  been  modified  by  dredging  and 
filling;  whereas,  Laguna  de  Pinones  has  remained 
in  a  near  natural  state.  Laguna  La  Torrecilla  has 
been  dredged  to  a  depth,  in  places,  of  about  18  me- 
ters, and  Lagunas  San  Jose  and  del  Condado,  in 
places  to  about  1 1  meters.  Dredging  in  the  San 
Juan  lagoons  has  been  harmful,  beneficial,  and  in  a 
few  instances  has  had  little  or  no  noticeable  effect 
on  the  water  quality.  Usually,  dredging  in  the  con- 
necting canals  has  been  beneficial  if  the  water  en- 


HYDROGEOLOGY  OF  THE  SPRING  VI A - 
WITH  HIGH  F  CONTENT  FROM  THE  J 
ROUNDINGS  OF  TENDUREK  VOLCANil 
TURKISH), 

AtatuiK  Univ.,  Erzurum  (Turkey). 

Nazmi  Oruc,  Nazmi  Alpman,  and  I.  Hakki 

Karamanderesi. 

Turk  Joel  Kurumu  Bui  19(1),  p  1-8,  1976. 

Descriptors:  'Hydrogeology,  'Fluoride,  'Sn 
'Fluorine,  Potable  water,  Water  supply,  ' 
Sampling,  Irrigation,  Volcanoes,  Human  dis  I 
Identifiers:  'Tendurek  volcano  region(Turke 

Water  samples  from  some  springs  used  for  I 
ing  and  irrigation  were  collected  in  the  Tei  I 
volcano  region  of  E  Turkey.  Most  of  the  I 
water  sampls  contain  very  high  amounts  of  I  i 
ing  from  2.5-12.5  ppm.  The  incisors  and  moi 
a  2  yr  old  sheep  with  fluorosis  exhibited  br< > 
black  staining  and  excessive  and  irregular : 
Dental  fluorosis  was  observed  in  the  local  p  J 
tion.  Dilution  of  F  rich  water  with  other  li 
water  to  a  safe  level  was  recommended  to  al « 
effects  of  F  on  livestock  and  human  health  ' 
soil  and  pasture  contamination.  Around  thii 
durek  mountain  are  metamorphic  rocks  coiH 
of  micaschists,  marble  and  quartzites,  prM 
Paleozoic  in  age;  crystalline  limestones,  I  -J 
Carboniferous      in      age;      Upper     Cretit 
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iolotes  containing  spilites,  serpentinites  and 
stones;  Paleocene  limestones;  Eocene  flysch 
limestone;  sandstone,  claystone,  siltstone  and 
stones  of  Miocene  age;  and  Tertiary  lava 
s.  The  whole  succession  is  covered  by  young 
ltic  lava  flows  from  Tendurek  volcano.  Spring 
:r  comes  from  these  lavas,  flysch  and  ophiolite 
stones,  and  basement  marbles.  Ten  samples 
i  analyzed  from  these  springs.  High  F  waters 
NaHC03  type,  and  low  F  waters  are  Ca- 
IC03  type.  F,  possibly  transported  by  fu- 
iles  or  escaped  from  devitrified  lavas,  could 
sld  on  the  surface  of  some  minerals  and  then 
anged  with  OH  of  ground  water  with  high  pH. 
he  end  of  this  hypothetical  process  these 
rs  may  be  discharged  as  high  F  water  at  the 
lills  of  Tendurek  volcano.-Copyright  1976 
pgical  Abstracts,  Inc. 
06379 


ROBIOLOGICAL  SITUATION  OF  THE 
F  OF  FOS  IN  1969,  (IN  FRENCH), 

^arseille-2     Univ.     (France).      Laboratoire 

drobiologie. 

mc,  M.  Leveau,  and  M.-C.  Bonin. 

Int  Oceanongr  Med  41/42,  p  41/75, 1976. 

nptors:  "Hydrobiology,  Effluents,  Industrial 
is,  Phytoplankton,  Zooplankton,  Eutrophica- 
Distribution. 

ifiers:  Acartidae,  Chaetoceros-curvisetus 
ae,  Exuviella,  France,  Melosira,  Para- 
JS,  Podon-polyphemoides,  Prorocentrum, 
ion,  Skeletonema-costatum,  *Gulf  of 
xance). 

g  1969  2  cruises  were  made  in  the  gulf  of  Fos 
ce),  during  the  spring  and  autumn 
planktonic  blooms,  respectively.  A  third  was 
in  summer  during  a  paucity  of  phytoplank- 
he  ecological  parameters  studied  show  that 
ning  and  eutrophication  are  important  in  this 
the  latter  may  be  explained  by  the  input  of 

natural  and  industrial  effluents  carrying 
nts.  In  spring  the  whole  gulf  exhibits  an  in- 
e  growth  of  Skeletonema  costatum  of  about 
hons  of  cells/1.  Data  from  all  seasons  were 
tted  to  a  mathematical  analysis.  Three  in- 
e  are  predominant:  Rhone  influence  (water 
need  salinity  and  higher  content  in  nutrients, 
Jlankton  from  both  marine  (Chaetoceros 
etus)  and  freshwater  origin  (Melosira 
Jesmiales)  parenthesis;  neritic  influence 
marine,  poor  in  nutrients,  marine  fauna  and 
more  diversified  than  in  the  1st  type)- 
rn  freshwater  influence  (nearly  freshwater,' 
d,  rich  in  phosphates,  bloom  of  dinoflagel- 

(Prorocentrum  and  Exuviella)  and 
mnance  of  Acartidae).  In  the  northern  area 
ant  nutrients  concentrations  induce  inten- 
evelopment  of   some   planktonic   species 

dinoflagellates.  These  release  toxins  which 

zooplankton    (Evadne,    Paracalanus)    to 

southwards.    Distribution    of    the    very 

t  Acartidae  and  Podon  polyphemoides  is 

to   the    dinoflaggelates.-Copyright    1976 
cal  Abstracts,  Inc. 
i380 


GEOTHERMAL  PLANT  AT 

:HAPAN  IN  EL  SALVADOR  AND  ITS 
LE  EFFECTS  ON  THE  WATER  QUALI- 
N  THE  BORDER  RIVER  RIO  PAZ 
JEN  EL  SALVADOR  AND  GUATEMALA, 
»  Water  and  Air  Pollution  Research  Lab 
rg- 

:lov,  H.  Hultberg,  and  I.  Rosenblum 
port  B  297,  June  1976.  17  p.  7  fig,  1  tab. 

"International  commissions, 

al  springs,  *Powerplants,  "Waste  water 
I,  Injection,  'South  America,  Boron  Ar- 
Jmpounds,  Steam,  Rivers,  Saline  water 
water,  Recharge,  International  waters' 
Nations,  Foreign  countries,  Sodium  ar- 
jeothermal  studies. 


Identifiers:  *Geothermal  powerplants, 

Ahuachapan(El  Salvador),  "Rio  Paz(El  Salvador) 
Guatemala,  Powerplant  effluents,  Hot  water 
wells,  River  Aqua  Caliente(El  Salvador). 

A  United  Nations  Development  Program  (UNDP) 
committee  weighed  the  problem  of  pollution  from 
arsenic,  boron  and  other  effluent-borne  elements 
generated  by  a  geothermal  power  plant  and  affect- 
ing a  border  nver  in  Central  America.  Steam  from 
drilled  wells  at  Ahuachapan,  EI  Salvador,  with 
high  temperature  and  pressure,  is  naturally 
produced  from  a  subsurface  saline  hot  water  reser- 
voir and  is  used  to  generate  power.  Process  water 
was  disposed  via  a  channel  from  the  plant  to  the 
Rio  Paz,  bordering  Guatemala  and  El  Salvador. 
The  subterranean  water  is  about  8%  saline  and 
contains  about  7.4%  arsenic  and  7.1%  boron  which 
tar  exceeds  limits  imposed  by  the  World  Health 
Organization.  The  Rio  Paz  naturally  contains  high 
levels  of  arsenic  and  boron,  especially  during  the 
dry  season,  and  further  input  of  these  elements 
would  imperil  its  use  as  a  supply  for  drinking 
water,  agricultural  use,  and  the  coastal  fishery  in 
the  Pacific  Ocean.  The  UNDP  committee  recom- 
mended that  the  process  water  be  reinjected  into 
the  underground  thermal  reservoir  to  eliminate 
pollution  of  the  Rio  Paz  and  to  maintain  the 
groundwater  at  levels  to  allow  expanded  power 
production.  The  channel  from  the  plant  to  the  river 
was  to  be  closed.  (Auen- Wisconsin) 
W77-06382 


ATTENUATION  OF  POLLUTANTS  IN  MU- 
NICIPAL LANDFILL  LEACHATE  BY  CLAY 
MINERALS:  PART  1-COLUMN  LEACHING 
AND  FIELD  VERIFICATION, 

Illinois  State  Geological  Survey,  Urbana. 

R.  A.  Griffin,  K.  Cartwright,  N.  F.  Shimp  J  D 

Steele,  and  R.  R.  Ruch. 

Illinois     Environmental     Geology     Notes     78 

November  1976.  34  p.  12  fig.,  8  tab.,  27  ref. 

Descriptors:  *  Water  pollution  control,  "Landfills 
Leaching,       "Attenuation,       "Linings,      Clays 
"Illinois,  Design,  Sites,  Waste  dilution,  Hydraulic 
conductivity,  Design  criteria. 
Identifiers:  Landfill  design. 

This  study  indicates  that  the  use  of  hydraulic  con- 
ductivity information  and  the  pollution  hazard  rat- 
ing for  a  given  landfill  leachate  are  the  preferred 
determinants  for  landfill  design  as  opposed  to  the 
prevalent  'containment'  design.  Laboratory  tests 
with  leachate  passed  through  columns  that  con- 
tained  mixtures  of  calcium-saturated  clays  and 
washed  quartz  sand  in  various  percentages  mea- 
sured the  dilution  of  16  chemical  constituents  and 
then  vertical  distribution.  Chloride,  sodium,  and 
water-soluble   organic    compounds   (COD)   were 
relatively  undiluted  by  passage  through  the  clay 
columns;  potassium,  ammonium,  magnesium,  sil- 
icon, and  iron  were  moderately  diluted;  and  lead, 
cadmium,  mercury  and  zinc  were  strongly  diluted 
by  even  small  amounts  of  clay.  Concentrations  of 
calcium,  boron,  and  manganese  were  markedly 
higher  in  the  effluents  than  in  the  original  leachate 
Montmorillonite  had  the  highest  dilution  capabili- 
ty, followed  by  illite  and  then  kaolinite.  The  prin- 
cipal attenuation  mechanism  for  lead,  cadmium, 
mercury,    and    zinc    was    by    precipitation     The 
results  suggest  that  pollution  from  landfill  leachate 
would  be  reduced  if  landfill  liners  of  earth  materi- 
als were  designed  for  higher  hydraulic  conductivi- 
ty and  selective  attenuation  of  toxic  pollutants 
and  allowing  the  ground  water  to  dilute  the  non- 
toxic leachate  components  to  acceptable  levels. 
The    current    geologically    and    environmentally 
unacceptable  sites  can  thus  be  physically  modified 
by  correct  design  to  eliminate  costly  long  distance 
transportation  of  wastes  from  metropolitan  areas 
(Auen-Wisconsin) 
W77-06395 


TION:  PROBLEMS,  POLICIES  AND 
PROSPECTS. 

Purdue  Univ.,  Lafayette,  Ind.  Water  Resources 
Research  Center. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-265  665 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche! 
Held  at  Purdue  University,  September  13-14   1976 

™£'J4  fig'  6  tab-  i85  ref-  Harrv  R  potter,  editor. 
OWRTA-999-IND(5). 

Descriptors:  "Water  pollution,  "Farm  wastes, 
"Water  pollution  sources,  "Nutrients,  "Sediment 
discharge,  "Urban  runoff,  Mine  acids,  Path  of  pol- 
lutants, Strip  mine  wastes,  Forests,  Agricultural, 
Highways,  Precipitation(Atmospheric)! 

"Conferences,  "Indiana. 
Identifiers:  "Nonpoint  pollutants. 

The  objective  of  this  conference  was  to  identify 
the  nature,  sources,  and  extent  of  nonpoint  pollu- 
tion, and  to  describe  what  is  known  about  its  ef- 
fect and  what  is  being  done.  This  included  identi- 
fying problems  in  programs  and  policies,  as  well  as 
gaps  in  knowledge,  particularly  as  applied  to  Indi- 
ana. There  were  13  papers  presented  in  the  areas 
of  precipitation,  urban  runoff,  highways,  agricul- 
ture, forests,  and  mining.  AJso  included  was  an 
overview  of  policies  and  programs,  and  a  panel 
discussion  on  problems,  prospects,  and  practicali- 
ties. 
W77-06396 


DISTRIBUTION  AND  ISOLATION  OF 
RADIOACTIVITY  FROM  74AS-ARSENATE 
AND  14C-METHANEARSONIC  ACID  IN  AN 
AQUATIC  MODEL  ECOSYSTEM, 

Agricultural  Research  Service,  Beltsville,  Md. 
For  primary  bibliographic  entry  see  Field  5C 
W77-06408 


ENVIRONMENTAL  STUDY  OF  THE  DISPOSAL 
OF  RED  MUD  WASTE, 

Department  of  the  Northern  Territory,  Darwin 

(Australia).    Animal    Industry    and    Agriculture 

Branch. 

For  primary  bibliographic  entry  see  Field  5E 

W77-06427 


k,«0^^DBVGS    OF   THE    CONFERENCE    ON 
NONPOINT    SOURCES    OF    WATER    POLLU- 


NONPOINT  SOURCES   AND   PLANNING   FOR 
WATER  POLLUTION  CONTROL, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.  J. 

Water  Resources  Research  Inst. 

W.  Whipple,  Jr.,  and  J.  V.  Hunter. 

Journal  of  the  Water  Pollution  Control  Federation 

Vol  49,  No  1,  p  15-23,  January  1977.  6  fig,  3  tab  23 

ref.  OWRTC-534 1(4239)(6). 

Descriptors:  "Water  pollution  control,  "Urban  ru- 
noff, "Heavy  metals,  "Water  pollution, 
Biochemical  oxygen  demand,  Water  properties, 
Water  quality,  Water  pollution  sources,  Storm  ru- 
noff, Rainfall,  Runoff,  Urban  drainage,  Planning 
Pollutants,  Pollution  abatement,  Storm  water' 
Phosphates,  Nutrients. 

Identifiers:    "Nonpoint  water  pollution,    "Urban 
storm  runoff,  Coliform  count,  Illegal  dumping. 

A  review  of  studies  concerning  water  pollution 
control  was  made,  and  the  following  conclusions 
were  presented:  Nonpoint  sources  and  urban  ru- 
noff must  be  considered  in  the  planning  of  water 
pollution  control,  but  data  are  lacking  and  necessa- 
ry technology  is  deficient.  Shock  loads  of  organic 
material  from  urban  storm  runoff  can  depress  dis- 
solved oxygen  levels  in  receiving  waters.  Urban 
runoff  is  also  high  in  sediment,  phosphates, 
coliform  count,  and  heavy  metals.  Frequent 
samplings  throughout  the  storm  are  required  to 
estimate  pollution  loadings.  Methods  are  required 
to  derive  biochemical  oxygen  demand  loadings 
dunng  design  storms;  and  also,  methods  are 
required  to  derive  annual  or  seasonal  averages 
based  upon  discharge  or  rainfall  frequencies' 
Some  irregularities  in  pollutant  occurrence  are 
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caused  by  illegal  dumping.  Heavy  metals  in  storm 
runoff  largely  occur  as  particulate  matter.  This 
polluted  sediment  may  settle  into  the  bed  of 
streams  where  it  is  taken  up  by  benthal  macroin- 
vertibrates.  Control  of  urban  runoff  pollution  is 
apt  to  be  very  expensive.  Planning  approaches 
must  be  flexible  and  not  rely  on  any  single,  arbitra- 
ry standard.  (Henley-ISWS) 
W77-06461 


TRANSPORT  PATHWAYS  OF 

POLYCHLORINATED  BIPHENYLS  IN  ATLAN- 
TIC WATER, 

Woods  Hole  Oceanographic  Institution,  Mass. 
G.  R.  Harvey,  and  W.  G.  Steinhauer. 
Journal  of  Marine  Research,  Vol.  34,  No.  4,  p.  561- 
575, 1976. 4  fig.,  3  tab.,  32  ref. 

Descriptors:  *Polychlorinated  biphenyls,  *Path  of 
pollutants,  'Atlantic  Ocean,  *Water  pollution 
sources,  Water  quality,  Surface  waters,  Sea 
water,  On-site  investigation,  Gas  chromatography, 
Pollutant  identification. 

Identifiers:  *Transport  pathways,  Precipitation 
patterns,  Atmospheric  transportation  processes. 

The  distribution  of  polychlorinated  biphenyls 
(PCB)  in  the  surface  waters  of  the  Atlantic  showed 
concentration  maxima  in  latitudes  of  high  net 
precipitation  and  a  minimum  in  the  mid-latitudes. 
Very  low  PCB  concentrations  were  found  in  the 
south  Atlantic.  Since  the  nonvolatile  inorganic 
radionuclide  distribution  in  the  Atlantic  showed  no 
dependence  on  precipitation  patterns,  codistilla- 
tion  with  evaporating  water  was  determined  to  be 
a  major  factor  in  determining  the  distribution  of 
PCBs.  Arguments  were  presented  for  the  net 
northward  migration  of  PCBs  in  surface  waters 
with  eventual  entrainment  in  the  southward  North 
Atlantic  Deep  Water.  (Katz) 
W77-06469 


DEGRADATION  OF  PHENOLIC  COMPOUNDS 
DOWNSTREAM  FROM  A  PETROLEUM 
REFINERY  COMPLEX, 

Institut  National  de  la  Recherche  Scientifique, 
Rimouski  (Quebec). 

G.  Polisois,  A.  Tessier,  P.  G.  C.  Campbell,  and  J. 
P.  Villeneuve. 

Descriptors:  *  Water  pollution  sources,  *Oil  indus- 
try, "Oil  pollution,  *Oil  wastes,  *Phenols, 
♦Chemical  wastes,  *Biodegradation,  Chemical 
reactions,  Laboratory  tests,  Temperature,  En- 
vironmental effects,  Chemical  degradation, 
Analytical  techniques,  *Path  of  pollutants,  Pollu- 
tant identification. 
Identifiers:  "Oil  refineries. 

Measurements  downstream  from  refinery  outfalls 
in  the  region  of  Montreal  East  showed  that,  under 
favorable  temperature  conditions,  the  concentra- 
tion of  phenolic  substances  in  the  riverwater 
rapidly  diminished  with  distance  from  the  refine- 
ries. Mass  balance  calculations  at  different  trans- 
verse sections  showed  that  the  decrease  in  concen- 
tration could  not  be  attributed  to  dilution  only. 
Laboratory  experiments  on  river  water  samples 
demonstrated  the  effects  of  water  temperature  and 
sterilization  on  the  ratio  of  phenol  breakdown. 
Results  supported  the  idea  that  biodegradation 
was  responsible  for  the  self -purification  of  phenol- 
ics  in  the  St.  Lawrence  River.  (Katz) 
W77-06470 


THE  ACCUMULATION  OF  CADMIUM, 
COPPER,  MANGANESE  AND  ZINC  BY  FUC- 
CUS  VESICULOSUS  IN  THE  BRISTOL  CHAN- 
NEL, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

A.  W.  Morris,  and  A.  J.  Bale. 

Estuarinc  and  Coastal  Marine  Science,  Vol  3,  No 

2,p  153-163,  1975.  7  fig,  4  tab,  13  ref. 


Descriptors:  'Phaeophyta,  'Metals,  'Absorption, 
'Path  of  pollutants,  Sampling,  'Cadmium, 
'Copper,  'Zinc,  Manganese,  Trace  elements,  Dis- 
tribution patterns,  Algae,  Environmental  effects, 
Water  pollution  sources,  Water  quality,  Metabol- 
ism, Toxicity,  Geochemistry,  Water  analysis, 
Bioindicators,  Bioassay,  Mode  of  action. 
Identifiers:  'Fucus  vesiculosus, 

'Bioaccumulation,  'Bristol  Channel. 

Comparison  of  the  Cadmium,  Copper  and  Zinc 
contents  of  Fucus  vesiculosus  at  various  sites  of 
the  Bristol  Channel  with  a  detailed  investigation  of 
the  dissolved  trace  metal  concentrations  to  which 
they  were  subjected  demonstrated  a  passive  na- 
ture of  accumulation.  Consistent  concentration 
factors  were  obtained  over  a  range  of  mean  am- 
bient dissolved  concentrations  of  these  metals. 
Manganese  accumulation  appeared  to  be  partially 
regulated.  (Katz) 
W77-06477 


EFFECT  OF  SPRING  FLOODS  ON  WATER 
ACDDITY  IN  THE  KHMINKIJOKI  AREA,  FIN- 
LAND, 

Oulu  Univ.  (Finland).  Dept.  of  Botany. 
H.  Haapala,  P.  Stepponen,  and  E.  Meskus. 
OIKOS,  Vol  26,  p  26-31 ,  1975.  5  fig,  3  tab,  22  ref. 

Descriptors:  'Hydrogen  ion  concentration, 
'Rivers,  'Running  waters,  'Tributaries,  'Seasons, 
'Melt  water,  'Acidity,  Melting,  Snow,  Water 
quality,  Soils,  Peat,  Pollutant  identification,  Path 
of  pollutants. 
Identifiers:  *Finland(Kiiminkijoki  River). 

Acidity  of  the  weakly-buffered  river  Kiiminkijoki 
and  its  tributaries  was  found  to  increase  con- 
siderably during  the  spring.  In  Nuorittajoki,  the 
largest  tributary,  the  acidity  fell  to  pH  5.0,  while 
prior  to  flooding  it  was  pH  6.4-6.8,  and  over  pH  7.0 
(Maximum  7.8)  during  the  summer.  Similar  spring 
acidification  occurred  at  all  the  sites  tested.  In- 
creased acidity  was  due  to  abundant  melt  waters, 
generally  measured  at  pH  4.5-5.0.  River  pH  varied 
greatly  at  other  times  of  the  year.  A  strong  positive 
correlation  between  pH  and  water  level  of  the 
river  was  partly  due  to  the  acidifying  effect  of  rain 
and  melt  water  and  to  the  abundance  of  peat  in  the 
area.  (Katz) 
W77-06481 


TRANSPORT  OF  MERCURY  THROUGH  A 
LABORATORY  TWO-LEVEL  MARINE  FOOD 
CHAIN, 

Naval  Research  Lab.,  Washington,  D.  C.  Ocean 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06484 


LEVELS  OF  PCBS  AND  DDTS  IN  MUSSELS 
FROM  THE  N.W.  MEDITERRANEAN, 

International    Lab.    for    Marine    Radioactivity, 
Monte  Carlo  (Monaco).  Oceanographic  Museum. 
M.  Marchand,  D.  Vas,  and  E.  K.  Duursma. 
Marine  Pollution  Bulletin,  Vol  7,  No  4,  p  65-69, 
1976.  3  fig,  3  tab,  20  ref. 

Descriptors:  'Gastropods,  'Mussels, 

'Polychlorinate   biphenyls,    *DDT,    'Chlorinated 
hydrocarbon  pesticides,   Absorption,   Excretion, 
Metabolism,  Path  of  pollutants,  Mode  of  action, 
'Bioindicators,  Water  quality,  Bioassay. 
Identifiers:  Mytilus  galloprovincialis, 

'Mediterranean  Sea,  'Bioaccumulation,  Tissue 
analysis. 

The  concentration  of  synthetic  chlorinated 
hydrocarbons  was  monitored  in  mussels  (MYtilus 
galloprovincialis)  collected  on  the  northwest 
Mediterranean  coast.  DDT  and  PCB  contamina- 
tion was  found  to  be  widespread  in  this  region  and 
results  suggested  that  the  mussels  were  directly 
exposed  to  DDT.  Seasonal  changes  in  fat  content 
of    the    mussels    and    the    unknown    rates    of 


chlorinated  hydrocarbon  accumulation  and  e; 
tion  made  the  detailed  interpretation  at  data; 
ficult  and  limited  the  prospective  value  of  mu 
as  bioindicators  of  pollution.  (Katz) 

W7706487 


PCBS  IN  N.W.   MEDITERRANEAN  COAS 
WATERS, 

International  Lab.  of  Marine  Radioactivity,  V 
Carlo  (Monaco).  Oceanographic  Museum. 
D.  Elder 


Marine  Pollution  Bulletin,  Vol  7,  No  4,  p  6 
1976.  1  fig,  1  tab,  14  ref. 

Descriptors:  'Polychlorinated  biphe 

'Polychlorinated  hydrocarbon  pesticides,  *V 
pollution  sources.  Sea  water.  Water  qu 
Rivers,  Sewage  effluents.  Industrial  ws 
Winds,  Currents(Water),  Analytical  techni< 
'Path  of  pollutants,  'Pollutant  identifies 
Pesticide  residues. 
Identifiers:  'Mediterranean  Sea. 

Results  of  sea  water  analysis  for  samples  I 
from  eleven  stations  off  the  northwestern  MC 
ranean  coast  gave  an  overall  average  PCB  cor 
tration  of  1 3  nannogram/1 .  The  highest  conce 
tions  found  were  in  samples  from  the  coast  c 
Gulf  of  Lion,  with  lower  concentrations  ii 
coastal  waters  to  the  east  and  north,  correl 
with  the  industrial  activity  of  the  areas, 
highest  value  obtained,  38  nanogram/1,  a 
mouth  of  the  Rhone  suggested  that  it  was  a 
portant  source  of  PCBs.  Rivers,  run-off,  set 
prevailing  surface  currents  and  atmospheric  t 
port  were  all  considered  to  contribute  to  the 
tive  values  of  PCB  concentration.  (Katz) 
W77-06488 


METHODOLOGICAL  CONSIDERATIONS 
WESTERN  LAKE  SUPERIOR  WATER-.' 
MENT  EXCHANGE  STUDIES  OF  SOME  TB 
ELEMENTS, 

National  Water  Quality  Lab.,  Duluth,  Minn. 
For  primary  bibliographic  entry  see  Field  5A. 
W77-06489 


DISTRIBUTION    OF    LEAD,    ZINC,    COl 
AND    MANGANESE    IN    THE    MARINE 
TROPODS,  THAIS  LAPILLUS  AND  LITTO! 
LITTOREA,  AROUND  THE  COAST  OF  WA 

University  Coll.  of  Wales,  Aberystwyth.  De 

Zoology. 

M.  P.  Ireland,  and  R.  J.  Wooton. 

Environmental  Pollution,  Vol  12,  p  27-41,  1! 

fig,  3  tab,  35  ref. 

Descriptors:  'Metals,  'Gastropods,  'Moll 
'Mining  wastes,  Animal  physiology,  *1 
'Zinc,  'Copper,  'Manganese,  'Path  of  pollui 
Toxicity,  Mode  of  action,  Coasts,  Water  poll 
sources,  Laboratory  tests,  Bioassay. 
Identifiers:  Thais  lapillus,  Littorina  litt 
'Bioaccumulation,  Tissue  analysis. 

Two  species  of  marine  gastropods,  Thais  la 
and  Littorina  littorea,  were  taken  in  the 
month  at  nine  sites  around  the  coast  of  Wale 
analyzed  for  lead,  zinc,  copper  and  manga 
Significant  species  and  site  differences  cou 
detected  and  were  discussed  in  relation  to  k 
polluted  areas  and  species  specificity  for  m 
Metal  analysis  of  the  digestive  gland,  gonai 
the  rest  of  the  body  in  selected  areas  showec 
levels  of  zinc  and  copper  in  the  digestive^ 
gonad  of  Littorina  compared  with  Thais.  Th 
tribution  of  metals  between  digestive  gland,  l 
and  rest  of  the  body  for  one  species  showed  ■ 
ble  results.  The  highest  level  of  lead  in  botl 
cies  was  found  in  shell  while  the  distributi 
manganese  was  greater  in  the  shells  of  Liti 
than  in  those  of  Thais.  The  results  were  disc 
in  relation  to  possible  food  source  and  miner 
of  the  shell,  together  with  the  presence  of  sp 
enzynme  systems.  (Katz) 
W77 -06493 
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SON.U.  VARIATION  IN  THE 

DEGRADATION     OF     2,4-D     IN     RIVER 

rat, 

tern  Australia  Univ.,  Nedlands.  Dept.  of  Soil 

nee  and  Plant  Nutrition. 

Watson. 

;r  Research,  Vol.  11,  No.  2,  p  153-157   1977  3 
I  tab,  13ref. 

riptors:  'Australia,  *Water  pollution  sources, 
ers,  'On-site  investigations,  'Herbicides,' 
D,  Foreign  countries,  Water  analysis,  Varia- 
,  Water  sampling,  Data  collections,  On-site 
collections,  Biodegradation,  River  basins, 
ytical  techniques,  Land  use,  'Seasonal,  Sur- 
,  Evaluation,  'Path  of  pollutants, 
ifiers:  'Avon  River,  'Murray  River  'North 
lalup  River,  Waterfall  Gully. 

:ld  investigation  was  made  to  compare  the 
>bial  breakdown  of  2,4-D  in  water  and  muds 
:ted  from  rivers  draining  the  wheatbelt  region 
the  breakdown  found  in  similar  samples  col- 
I  from  rivers  draining  purely  forested 
ments  with  no  history  of  2,4-D  use.  The  ex- 
lent  was  designed  as  a  pilot  study,  with  the 
asis  on  locating  any  seasonal  changes  in  2,4- 
5radation  rates  rather  than  on  attempting  to 
s  all  contributory  factors  at  the  first  attempt, 
study  clearly  demonstrated  that  there  is  a 
:d  difference  in  the  stability  of  2,4-D  in  water 
lud  samples  from  rivers  with  different  types 
d  use  within  their  catchments.  Furthermore, 
feet  is  seasonal,  with  maximum  breakdown 
ring  during  the  winter  flood  condition 
ugh  it  was  not  possible  to  distinguish  con- 
sry  factors  in  the  study,  a  more  detailed  ex- 
ent  currently  in  progress  should  indicate 
clearly  the  relative  contributions  of  micro- 
isms,  nutrient  levels,  suspended  sediments 
n-farm  practices.  The  study  highlighted  the 
fance  of  flood  conditions  in  the  removal  of 
irable  pollutants  by  natural  purificantion 
ises.  (Humphreys-ISWS) 
6496 


LATION  OF  P04-P  BALANCE  IN  A  SHAL- 
4ND  POLLUTED  RIVER, 

Univ.  (Japan).  Inst,  of  Applied  Microbiolo- 

L  and  H.  Ohtake. 

Research,  Vol.  11,  No.  2,  p  159-164   1977  7 
Jb,  12ref. 


ptors: 
ihorus 


'Phosphates,  'Model  studies, 
compounds,  'Water  quality 
ihorus,  Fertilizers,  Mathematics,  Water 
)n  sources,  Inorganic  compounds,  Pollu- 
Mathematical  models,  Water  chemistry 
I  Estuaries,  Runoff,  Diffusion,  Convection' 
pollutants. 

lers:  'Phosphate  balance,  'Phosphate  con- 
Japan,  Phosphorus  sinks,  Phosphorus 
i,  Condensed  phosphates. 

isticated,  one-dimensional  model  to  simu- 
!  concentration  of  P04-P  (x,t)  in  a  shallow 
luted  nver  was  presented;  the  model  incor- 
I  other  than  the  convection  and  dispersion, 

physico-chemical  and  biochemical  reac- 
I  phosphorus  sinks  and  sources.  With 
se  to  the  field  data  on  Tama-gawa,  which 
tes  through  the  metropolitan  area  of 
the  model  was  confirmed  to  represent  the 
ration  of  P04-P  fairly  well  in  the  mid-re- 
tcept  for  the  mountainous  origin  and  its 

A  material  balance  of  P04-P,  the  calcula- 
which  is  made  possible  from  the  model 
that  about  15%  of  the  daily  phosphorus 
to  the  region  ifsfixed  by  algae  on  the  river 

while  about  54%  of  the  input  flows 
earn  without  being  fixed.  The  balance  also 
s  that  phosphorus  decrease  due  to  adsorp- 
to  suspended  solid  and  the  increase  at- 
«  to  hydrolysis  of  condensed  phosphates 
Jifrt>C2n.be  ^regarded,  respectively.  The 
iM-F  balance,  amounting  to  about  30%,  is 


composed  of  adsorption  on  to  the  river  bed, 
seepage  into  the  groundwater,  and  release  from 
the  non-viable  algal  decomposition.  The  model 
was  also  used  to  simulate  the  P04-P  concentration 
in  the  region  under  various  conditions.  Though 
naive,  the  most  effective  means  to  decrease  the 
concentration  was  found,  from  the  model,  to  be  to 
curtail  as  much  as  possible  the  phosphorus  inflow 
from  tributaries.  (Henley-ISWS) 
W77-06497 


CHLORINE-CONTAINING  PESTICIDES  AND 
POLYCHLORINATED  BIPHENYLS  IN  BRITISH 
COASTAL  WATERS, 

Liverpool  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  5A 
W77-06501 


MANGANESE   CYCLING   IN   THE   NEWPORT 
RIVER  ESTUARY,  NORTH  CAROLINA, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

D.  W.  Evans,  N.  H.  Cutshall,  F.  A.  Cross,  and  D 
A.  Wolfe. 

Estuarine  and  Coastal  Marine  Science,  Vol.  5,  No 
V-£71"80,  Januarv  1977.  4  fig,  1  tab,  14  ref.  ERDA 
AT(49-7)-5,  AT(45- 0-2227,  RLO-2227-TA 12-58. 

Descriptors:  'Estuaries,  'North  Carolina, 
'Manganese,  'Circulation,  On-site  observations 
Surveys,  Sampling,  Water  analysis,  Laboratory' 
tests,  Analytical  techniques,  Sediments,  Water 
sampling,  Evaluation,  Tidal  waters,  Salinity 
'Path  of  pollutants. 

Identifiers:  'Newport  River  estuary(NC),  Man- 
ganese cycling. 

Dissolved  Mn  was  measured  in  the  Newport  River 
estuary,  North  Carolina,  in  October  1974,  Februa- 
ry 1975,  and  April  1975  by  extraction  on  Chelex- 
100  resin  and  subsequent  analysis  by  flameless 
atomic  absorption  spectrophotometry.  Dissolved 
Mn  concentrations  at  intermediate  salinities  were 
in  excess  of  those  predicted  by  conservative  mix- 
ing of  inflowing  river  and  ocean  water,  with  max- 
ima between  4  and  14%  salinity.  Reduction  and 
solubilization  of  Mn  in  bottom  sediments  in  the 
upper  estuary  probably  supply  much  of  the  added 
dissolved  Mn.  Fixation  of  dissolved  Mn  on  parti- 
cles takes  place  in  the  lower  estuary,  with  sub- 
sequent upstream  recycling.  The  export  of  dis- 
solved Mn  from  the  estuary  in  excess  of  that  input 
by  the  river  is  probably  balanced  by  continuous 
traction  flows  of  river-derived  bed  sediment  or  by 
pulse  inputs  of  suspended  sediment  in  storm  ru- 
noff followed  by  partial  solubilization 
(Humphreys-ISWS) 
W77-06502 


THE  ABUNDANCES,  DISTRIBUTION  AND 
FLUX  OF  NUTRDXNTS  AND  CHLOROPHYLL  A 
IN  THE  NEW  YORK  BIGHT  APEX, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C 

W77-06503 


APPLICATION  OF  THE  DIACETYL-MONOX- 
IME  THIOSEMICARBAZIDE  METHOD  TO 
THE  ANALYSIS  OF  UREA  IN  ESTUARINE 
SEDIMENTS,  ^•"^c 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  5A 

W77-06505 


NUMERICAL  MODEL  OF  ESTUARINE  CIRCU- 
LATION, 

Princeton  Univ.,  N.J.  Geophysical  Fluid  Dynam- 
ics Program. 
A.  F.  Blumberg. 


Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol.  103,  No  HY3 
Proceedings  Paper  12815,  p  295-310,  March  1977* 

i?«A8;^9,ref'  2  aPPend-  NSF  DES  74-08463, 
NOAA  04-3-022-33. 

Descriptors:  'Computer  models,  'Estuaries, 
Mathematical  models,  Hydraulics,  Hydrodynam- 
ics, Tidal  effects,  Simulation  analysis,  Turbu- 
lence, Waste  disposal,  Water  pollution,  Potomac 
River,  Mixing. 
Identifiers:  'Potomac  River  estuary. 

A  real  time  numerical  model  was  developed  to  pre- 
dict the  dynamics  of  partially  mixed  estuaries.  An 
explicit  finite  difference  technique  which  con- 
served mass,  salt,  and  momentum,  was  used  to 
solve  the  governing  equations.  A  consistent  set  of 
vertical  mixing  coefficients  was  proposed  such 
that  an  application  of  the  model  to  the  Potomac 
River  Estuary  produces  simulations  of  velocity, 
salinity,  and  tidal  heights  comparable  to  field  ob- 
servations. The  model  also  permits  an  investiga- 
tion of  the  time  variability  in  the  magnitude  of  the 
various  terms  comprising  the  salt  balance  eaua- 
tion.  (Roberts-lSWS) 
W77-06519 


EXPERIMENTAL  STUDY  OF  WIND  EFFECTS 
ON  REAERATION, 

National  Bureau  of  Standards,  Washington,  D.C. 

Fluid  Meters  Section. 

For  primary  bibliographic  entry  see  Field  2L 

W77-06520 

5C.  Effects  Of  Pollution 


EFFECTS  OF  MUNICIPAL  COMPOST  AND 
NITROGEN  FERTILIZER  ON  SELECTED 
SOILS  AND  PLANTS, 

Tennessee  Valley  Authority,  Knoxville. 

J.  C.  Duggan,  and  C.  C.  Wiles. 

Compost  Science,  Vol.  17,  No.  5,  p  24-31    Winter 

1976.  1  fig,  13  tab,  Href. 

Descriptors:  'Sludge  disposal,  'Municipal  wastes, 
'Fertilizers,  'Heavy  metals,  Crops,  Nitrogen,  Soil 
properties,  Physical  properties,  Chemical  proper- 
ties, Disposal,  Rate  of  application. 
Identifiers:  Municipal  compost. 

The  effects  of  different  amounts  and  rates  of  ap- 
plication of  municipal  compost  and  chemical  fertil- 
izers on  plant  yield  and  soil  properties  were  in- 
vestigated. Test  plots  were  monitored  for  cadmi- 
um, chromium,  nickel,  lead,  zinc,  and  copper. 
Selected  subplots  were  monitored  for  crop  yield, 
uptake  of  heavy  metals,  soil  bulk  density,  and  soil 
moisture.  The  compost  was  fortified  with  sewage 
sludge  and  nitrogen  fertilizer,  and  applied  at  rates 
of  200  tons  and  160  pounds  per  acre.  Results  in- 
dicated that  corn  grain  yields  were  increased  and 
soil  physical  properties  improved  with  annual 
compost  application  of  200  tons  per  year  for  five 
years.  After  compost  application  ended,  residual 
corn  crops  still  registered  positive  responses.  No 
adverse  effects  were  observed  from  the  presence 
of  heavy  metals,  but  other  crops  might  be  less 
tolerant  of  them.  (Collins-FIRL) 
W77-06146 


EFFECTS  OF  SEWAGE  SLUDGE  AND  SLUDGE 
COMPOST  APPLffiD  TO  SOIL  ON  SOME  SOIL 
PHYSICAL  AND  CHEMICAL  PROPERTIES, 

Agricultural   Research    Service,    Beltsville,    Md 
Agricultural  Environmental  Quality  Inst 
E.  Epstein,  J.  M.  Taylor,  and  R.  L.  Chaney. 
Journal  of  Environmental  Quality,  Vol.  5,  No.  4,  p 
422-426,  October-December,  1976.  4  fig   8  tab    15 
ref. 

Descriptors:     'Soil    chemical    properties,     'Soil 

physical  properties,  'Soil  contamination  effects 

Land  management,   'Sludge  disposal,   'Sewage 
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sludge,     Moisture    content,     Cation    exchange, 

Nitrogen,  Chlorides,  Salinity. 

Identifiers:  Water  retention,  *Sludge  compost. 

A  field  study  was  conducted  to  determine  the  ef- 
fects of  land  application  of  sewage  sludge  and 
sludge  compost  (0,  40,  80,  120,  and  240  metric 
tons/ha)  on  physical  and  chemical  soil  properties 
and  on  crop  growth  at  pH  5.5  to  6.0  and  6.5  to  7.0. 
The  study  proved  that  application  of  sludge  ex- 
ceeding 120  metric  tons/ha  were  difficult  and 
caused  a  cloddy  seedbed,  though  the  same  rate  of 
compost  was  applied  easily  and  produced  a  friable 
seedbed.  Both  sludge  and  compost  increased 
water  content  and  water  retention  in  a  silt  loam 
soil.  Salinity  and  chloride  levels  were  increased  by 
both  to  a  level  which  affected  salt-sensitive  plants. 
Salinity  increased  as  application  rates  increased 
and  the  same  results  were  noticed  with  increased 
chloride  levels.  The  high  increase  in  soil  water 
content  caused  rapid  decomposition  of  organic 
carbon  and  blocked  soil  pores.  The  compost  was 
significantly  drier  and  had  less  readily  decomposa- 
ble organic  carbon.  These  conditions  lead  to 
decreased  nitrification  and  increased  denitrifica- 
tion  and  can  adversely  affect  plant  growth  and 
root  development.  Heavy  metals  were  found  to  be 
more  available  to  plants  as  soil  pH  decreased. 
Nitrate-nitrogen  levels  were  highest  at  the  15-20 
centimeter  level  and  sharply  decreased  at  lower 
soil  depths.  Available  phosphorus  was  higher  than 
necessary  for  good  crop  growth  needs.  (Collins- 
FIRL) 
W77-06164 


EFFECTS  OF  TRACE  ELEMENTS  ON  UREASE 
ACTIVITY  IN  SOILS, 

Iowa  State  Univ.,  Ames,  Dept.  of  Agronomy. 
M.  A.  Tabatabai. 

Soil  Biology  and  Biochemistry,  Vol.  9,  No.  1,  p  9- 
13,  1977.  4  tab,  26  ref. 

Descriptors:  *Nitrogen  compound,  'Trace  ele- 
ments, *Soil  contamination  effects,  *Sludge 
disposal,  Soil  chemical  properties,  Soil  physical 
properties,  Soil  types,  Sewage  effluents,  Metals, 
Hydrogen  ion  concentration. 
Identifiers:  "Urease  activity(Soils). 

Sewage  sludges  and  effluents  are  being  increas- 
ingly disposed  on  agricultural  land.  A  study  was 
conducted  to  determine  the  effectiveness  of  trace 
elements  in  inhibiting  urease  activity  in  soils,  the 
distribution  of  urease  activity  in  agricultural  soil 
profiles,  and  the  relationship  between  urease  ac- 
tivity and  organic  carbon  in  surface  and  soil  profile 
samples.  Soils  were  selected  which  had  a  wide 
range  of  pH,  texture,  organic  matter  content,  and 
urease  activity.  Results  showed  that  all  trace  ele- 
ments studied,  except  As(5  +  )  and  W(6+),  in- 
hibited urease  activity  in  the  study  soils.  The  in- 
hibition ability  of  metal  ions  was  found  to  be  de- 
pendent upon  soil  chemical  and  physical  proper- 
ties. When  5  micro  moles/gram  of  soil  was  used, 
the  following  ions  produced  inhibition  in  descend- 
ing order  of  strength:  Ag(+)  and  Hg(2  +  ),  Cu(2+), 
Cd(2  +  ),  Zn(2+),  Sn(2  +  ),  and  Mn(2  +  ).  Generally, 
Fe(3  + )  and  Cu(2  + )  were  more  effective  urease  ac- 
tivity inhibitors  than  Fe(2  +  )  and  Cu(+).  Inhibition 
was  less  effective  when  0.5  micro  moles/gram  of 
soil  were  studied.  Sodium  arsenate  and  sodium 
tungstate  had  no  effect  on  urease  activity,  indicat- 
ing that  sodium  in  other  test  compounds  had  no  in- 
hibitory effect  at  tested  concentrations.  Urease  ac- 
tivity showed  marked  decreases  with  increased 
soil  depths.  Cropping  history,  soil  amendments, 
and  some  environmental  factors  influence  the  ac- 
tivity of  urease  and  other  enzymes  in  soils. 
Seasonal  variations  were  noted  in  Mississippi 
soils,  and  organic  matter  appeared  to  have  a  spe- 
cial effect  on  urease  activity.  (Collins-FIRL) 
W77-06165 


EFFECTS   OF   SEWAGE   SLUDGE   COMPOSI- 
TION,    APPLICATION     RATE,     AND     LIME 


REGIME     ON     PLANT     AVAILABILITY     OF 
HEAVY  METALS, 

Department      of      the      Environment,      Ottawa 

(Ontario).  Office  of  the  Science  Advisor. 

M.  K.  John,  and  C.  J.  Van  Laerhoven. 

Journal  of  Environmental  Quality,  Vol  5,  No  3,  p 

246-251 ,  July-September,  1976.  8  tab,  15  ref. 

Descriptors:  *Soil  amendments,  'Soil  treatment, 
•Heavy  metals,  *Lime,  'Phytotoxicity,  Vegeta- 
tion, Sludge  disposal,  Sludge  digestion,  Waste 
disposal,  Cadmium,  Lead,  Copper,  Iron,  Man- 
ganese, Nickel,  Zinc. 
Identifiers:  Milorganite. 

Milorganite  and  air-dried  primary  digested  sludge 
were  applied  to  unlimed  and  limed  soil  to  deter- 
mine the  effects  of  heavy  metals  on  romaine  let- 
tuce and  beets  grown  on  these  soils.  The  lettuce 
yield  after  6  weeks  was  immensely  improved  when 
Iona  sludge  (10  grams/kilogram)  or  Milorganite  (5 
or  10  grams/kilogram)  was  applied.  When  Milor- 
ganite increased  above  10  grams/kilogram,  lettuce 
dry  markedly  decreased.  A  larger  lettuce  yield  was 
obtained  from  limed  than  unlimed  soil.  Beet  top 
growth  was  greatly  enhanced  when  Milorganite 
was  applied  to  unlimed  soil  (10  or  25 
grams/kilogram)  and  to  limed  soil  (25  to  100 
grams/kilogram).  Various  application  rates  of  Iona 
sludge  did  not  produce  results  very  different  from 
that  of  control  treatment.  Addition  of  sludge  to 
limed  soil  increased  Cd  concentrations  in  lettuce, 
whereas  additions  to  unlimed  soil  did  not  affect 
those  concentrations.  Concentrations  in  beets  did 
not  significantly  change  from  controls  when 
sludge  was  applied  to  limed  soil.  Milorganite-borne 
Cd  was  also  less  available  to  plants  from  limed  soil 
than  from  unlimed  soil.  Zinc  available  to  plants 
was  enhanced  by  sludge  applications  of  100 
grams/kilogram,  but  not  lower  concentrations,  in 
both  soil  types.  Milorganite  application  (5  to  25 
grams/kilogram)  in  limed  soil  increased  Zn,  but 
decreased  Zn  in  unlimed  soils.  Data  was  provided 
on  experiments  with  other  metals.  Soil  pH  was  not 
significantly  affected  by  sludge  applications,  but 
massive  declines  were  found  with  milorganite  ap- 
plications. Higher  pH  values  were  found  in  limed 
than  unlimed  soil  for  all  sludge  treatments.  An  in- 
verse relationship  was  found  between  soil  pH  and 
zinc  and  cadmium.  (Collins-FIRL) 
W77-06175 


CADMIUM  DISTRIBUTION  IN  FOREST 
ECOSYSTEMS  DtRIGATED  WITH  TREATED 
MUNICIPAL  WASTE  WATER  AND  SLUDGE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Forestry. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-06178 


MOLYBDENUM  HAZARD  IN  LAND  DISPOSAL 
OF  SEWAGE  SLUDGE, 

State  Univ.  of  New  York  at  Binghamton.  Dept.  of 

Geological  Sciences. 

R.  W.  Lahann. 

Water,  Air,  and  Soil  Pollution,  Vol.  6,  No.  1 ,  p  3-8, 

August,  1976.  2  fig,  1  tab,  20  ref. 

Descriptors:  *Sludge  treatment,  *Sludge  disposal, 
•Molybdenum,  Physical  properties,  Chemical  pro- 
perties, Oxidation,  Adsorption,  Soil  contamina- 
tion, Hydrogen  ion  concentration,  Metals,  Water 
pollution  sources,  Disposal,  Soil  chemical  proper- 
ties, Incineration. 
Identifiers:  Land  disposal. 

Increasing  costs  of  treatment  and  incineration  of 
sludge  have  incited  investigations  for  alternate 
disposal  means.  One  alternative  is  land  disposal. 
Accumulation  of  toxic  substances  is  a  great 
problem  of  land  disposal  techniques.  A  study  was 
conducted  on  the  effects  of  molybdenum  (Mo). 
The  substance  is  mobile  in  neutral  to  alkaline 
systems,  readily  concentrated  by  plants,  and  in  ex- 
cess, can  cause  metabolic  disorders  in  animals. 
Results  of  field  studies  indicated  Mo  concentra- 


tions in  strip  mine  spoil  materials  discharge 
were  300  micrograms/liter,  excessive  of  the  » 
wide  fresh  water  average  (1.2  microgram*/ 
Dissolved  Mo  was  adsorbed  by  the  preci 
when  acid  water  encountered  water  with  a 
normal  pH.  Oxidation  and  adsorption  were  < 
sive  and  resulted  in  Mo-rich  oxides  and  hy 
ides  within  the  spoils.  Oxygen  free  cond 
should  be  maintained  to  prevent  o/.idau< 
pyritic  spoil  materials.  Soil  pH  increases  orth, 
solution  of  Fe  or  Mn  oxides  can  cause  introdu 
of  large  amounts  of  Mo  into  groundwater 
molybdenum  release  rate  following  sludge  r* 
should  decline  as  exchangeable  Mo  is  fiushec 
as  soluble  phases  are  removed,  from  the  %y 
The  short-term  magnitude  of  concentxatic 
crease  is  probably  a  function  of  the  length  < 
idizing  exposure,  sludge  application  rate 
groundwater  movement  rate.  Increased  so: 
should  increase  Mo  solubility.  (Collins-FIRL 
W77-06180 


EFFECTS  OF  ANNUAL  AND  ACCUMULA 

APPLICATIONS  OF  SEWAGE  SLUDGE  OI 

SIMULATION   OF   ZINC   AND   CADMIUV 

CORN  (ZEA  MAYS  L.), 

Illinois    Univ.    at    Urbana-Champaign.    Dep 

Agronomy. 

T.  D.  Hinesly,  R.  L.  Jones,  E.  L.  Ziegler,  and 

Tyler. 

Environmental  Science  and  Technology,  Vc 

No.  2,  p  182-188,  February,  1977.  5  fig,  5  ti 

ref. 

Descriptors:  *Phytotoxicity,  'Zinc,  *Cadn 
•Com(Field),  Sludge  disposal,  Chemical  pr 
ties,  Metals,  Sludge  digestion,  Anae 
digestion,  Fertilizers,  Soil  chemistry,  Nitr' 
•Absorption,  *Sewage  sludge. 

Field  studies  were  conducted  to  determine  th 
plicability  of  heated  anaerobically  digested  s 
as  a  fertilizer  and  a  soil  amendment.  SL 
chemical  elements  were  monitored,  but  only 
and  cadmium  results  were  reported  because 
are  always  present  in  municipal  waste  ( 
sludges  at  levels  higher  than  in  agricultural 
and  in  forms  which  can  readily  be  assimilate< 
deposited  in  plant  tissues.  They  also  presen 
most  obvious  phytotoxic  and  animal  h 
hazard.  The  tests  revealed  that  the  organic 
tions  of  sludge  mixed  with  soil  were  not  a 
factor  in  the  protection  of  plants  against  exce 
soil  concentrations  of  zinc  and  cadmium.  Ai 
application  of  these  elements  as  sludge 
ponents  varied  depending  upon  the  depth  of  si 
applied  during  the  growing  season  and  the  cor 
tration  of  solids  in  the  digested  sludge.  Applic 
of  digested  sludge  at  just  adequate  rates 
nitrogen  supplementation  for  corn  would 
present  a  hazardous  Zn  or  Cd  concentration. . 
favorable  responses  to  sludge  application  we 
those  times  when  the  weather  was  unfavorabl 
com  growth.  Results  suggest  that  organic  • 
ponents  or  decompositional  products  of  soil-ii 
porated  sludge  organic  matter  can  tempor 
maintain  applied  Zn  and  Cd  in  forms  availabl 
absorption  by  plant  roots.  Conditions  were 
imized  for  the  absorption  and  translocation  of 
mium  to  grain,  but  no  concentrations  of  cadn 
in  one-fourth  maximum-treated  plots  ever 
ceeded  those  of  more  normal  environm 
(Collins-FIRL) 
W77-06181 


THE  BIODEGRADATION  OF  POLYETHYL 
GLYCOLS  BY  SEWAGE  BACTERIA, 

Unilever  Ltd.,  Port  Sunlight  (England).  Unit 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5D. 
W77 -06211 
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ROINVERTEBRATE  COLONIZATION  OF 
ITINA  MARSHES  ARTIFICIALLY 

^BLISHED  ON  DREDGE  SPOIL, 

h  Carolina  State  Univ.,  Raleigh.  Dept.  of 

m- 

Cammen. 

irine  and  Coastal  Marine  Science,  Vol  4  d 
72, 1976,  8  fig.,  5  tab.,  32  ref. 

riptors:  'Marshes,  'Dredging,  'Spoil  banks 
ictivity.  Growth  rates,  Plant  growth, 
ass,  Sediments,  Sedimentation  rates,  Ecolo- 
co-systems,  Invertebrates,  Population,  Dis- 
ion.  Patterns,  Environmental  effects,  Food 
'North  Carolina. 

fiers:  'Spoil  fauna,  'Spartina  alterniflora, 
sity,  'Dredge  spoil,  Drum  inlet(NC),  Snow's 

samples  were  taken  from  dredge  spoil 
d  with  Spartina  alterniflora,  spoil  left  bare 
sarby  natural  marsh  in  two  locations  in  order 
ermine  the  factors  influencing  the  develop- 
)f  the  spoil  fauna  and  to  investigate  the  rela- 
ip  of  the  spoil  fauna  with  the  natural  marsh 

Based  on  calculation  of  total  numbers,  total 
ss,  sample  diversity  and  species  richness, 
unal  affinity  between  plots,  the  difference  in 
ion  between  the  bare  and  planted  spoil  plots 
•ed  to  be  the  major  factor  determining  the 

of  similarity  in  their  fauna.  Five  factors 
uggested  to  control  the  development  of  the 
i  spoil  fauna:  the  similarity  of  the  spoil  to 
I  marsh  in  elevation  and  sediment  particle 
le  natural  sedimentation  rate  in  the  area,  the 
lity  of  the  spoil  to  natural  marsh  and'  the 
e  maturity  of  the  natural  marsh  faunal  com- 
'.  (Katz). 
S253 


INSES  OF  AN  ESTUARINE  POPULATION 
E  BLUE  MUSSEL  MYTILUS  EDULIS  TO 
ED  WATER  FROM  A  STEAM  GENERAT- 

.ANT. 

runental  Research  Lab.,  Narragansett,  R.  I. 

anzalez,  and  P.  Yevich. 

Biology,  vol.  34,  p.  177-189,  1976  4  fig    2 

ref. 

'Gastropods,  'Mollusks, 

4s, 'Water  quality,  'Heated  water,  'Water 
>n  sources,  'Water  Temperature, 
ies,  'Thermal  pollution,  Thermal  water 
ty,  Animal  physiology,  Water  pollution  ef- 
Environmental  effects,  Thermal  power- 
•Rhode  Island,  Bays. 

ers:  'Blue  mussel,  Mytilus  edulis,  Histolo- 
pithehum,     Morphology,      'Narragansett 

the  months  of  June  and  August,  1971 ,  beds 
e  mussel  Mytilus  edulis  (5,000  in- 
s/m2)  in  the  effluent  canal  of  a  steam 
ng  plant  died  when  temperatures  rose 
7  degrees  C.  Laboratory  studies  showed 
edulis  could  not  tolerate  continuous  tern- 
's above  27  dergees  C,  and  feeding  stopped 
after  the  mussels  were  exposed  to  25 
C.  According  to  histopathological  studies 
e  of  death  was  associated  with  degenera- 
the  frontal  and  Iaterofrontal  cilia  of  the 
r  epithelium  of  the  gill  filaments.  Necrosis 
igning  of  the  epithelium  of  the  intestinal 
ila  was  noted  as  well  as  extensive  amoebo- 
utration  in  the  byssogenous  cavity  gill 
s  and  stomach  wall.  (Katz). 
54 


JM  AND  ZINC  TOXICITY  TO  FLAG- 
>RDANELLA  FLORIDAE, 

nental  Research  Lab.-Duluth,  Minn. 
:har. 

of    the    Fisheries    Research    Board    of 
Vol  33,  p  1939-1945,  1976.  1  fig,  3  tab,  22 


Descriptors:  'Metals,  'Toxicity,  'Cadmium, 
Zinc,  Lethal  limit,  Bioindicators,  Growth  rates 
Growth  stages,  Path  of  pollutants,  Fish  physiolo- 
gy, Fish  reproduction,  Metabolism,  Environmen- 
tal   effects,    Absorption,    Mortality,    Laboratory 

Identifiers:  Bioaccumulation,  'Flagfish,  Jordanel- 
la  flondae,  Survival  rates,  Tissue  analysis. 

Cadmium  and  zinc  toxicity  to  the  flagfish 
(Jordanella  flondae)  was  determined  on  the  basis 
of  96-h  median  lethal  concentrations  (LC50)  and 
significant  decreases  (P  =  0.05)  in  survival 
growth,  and  reproduction  over  the  complete  life 
cycles  of  the  fish.  The  96-h  LC50  values  for  cadmi- 
um and  zmc  to  juvenile  flagship  were  2500  and 
1500  micrograms/liter,  respectively.  In  chronic 
tests,  reproduction  was  the  most  sensitive  indica- 
tor of  cadmium  toxicity  and  was  inhibited  at  8  1 
micrograms/liter.  Tissue-concentration  analysis 
showed  that  fish  exposed  to  concentrations  of  1  7 
micrograms/liter  and  above  accumulated  signifi- 
cantly greater  amounts  of  cadmium  than  those  in 
the  controls.  In  zinc  tests,  survival  of  larvae  (not 
exposed  as  embryos)  and  growth  of  females  were 
the  most  sensitive  measure  of  zinc  toxicity  and 
were  reduced  at  respective  concentrations  of  85 
and  51  micrograms/liter.  Significant  uptake  of  zinc 
occurred  in  fish  exposed  to  concentrations  of  47 
micrograms/liter  and  above.  The  lowest  cadmium 
and  zinc  concentrations  causing  adverse  effects  to 
the  flagship  were  similar  to  those  affecting  other 
fish  species.  Application  factors  for  both  metals 
were  similar  to  those  reported  for  cadmium  ex- 
posed bluegills  (Lepomis  macrochirus)  and  zinc 
exposed  fathead  minnows  (Pimephales  promelas) 
in  hard  water.  (Katz) 
W77-06255 


REDUCTION  OF  AQUATIC  TOXICITY  OF 
LINEAR  ALKYLBENZENE  SULFONATE  (LAS) 
BY  BIODEGRADATION,  ' 

Monsanto  Co.,  St.  Louis,  Mo. 

R.  A.  Kimerle,  and  R.  D.  Swisher. 

Water  Research,  Vol  11,  p  31-37,  1977.  4  fig  3  tab 

23  ref. 

Descriptors:  'Toxicity,  'Sulfonates, 

Alkylbenzene  sulfonates,  'Linear  alkylate  sul- 
fonates, 'Indicators,  'Metabolism 
'Biodegradation,  'Chemical  degradation, 
'Absorption,  'Daphnia,  Dyes,  Minnows,  Environ- 
mental effects,  Water  quality,  Water  fleas,  Water 
pollution  control. 

Identifiers:  'Linear  alkylbenzene  sulfonate, 
Daphnia  magna,  'Pimephales  promelas,' 
'Methylene  blue  active  substances,  Methylene 
blue,  Bioaccumulation,  Tissue  analysis,  Inter- 
mediates. 

Partial  biodegradation  of  Linear  Alkylbenzene 
Sulfonate  (LAS)  was  shown  to  significantly 
reduce  the  specific  toxicity  of  the  remaining  LAS 
to  water  fleas  (Daphnia  magna)  and  fathead  min- 
nows (Pimephales  promelas).  The  longer  homologs 
and  more  terminal  isomers  were  more  toxic  but 
also  were  more  rapidly  degraded  under  bacterial 
action.  A  further  contribution  to  the  reduction  of 
toxicity  was  projected  to  occur  if  the  methylene 
blue  analytical  method  was  used  to  determine  the 
amount  of  LAS  remaining,  since  some  of  the 
biodegradation  intermediates  showed  methylene 
blue  activity  but  no  significant  toxicity.  The  results 
emphasized  that  analysis  simply  for  methylene 
blue  active  substances  (MBAS)  gave  no  basis  for 
predicting  the  aquatic  toxicity  of  an  environmental 
sample,  and  that  meaningful  water  quality  criteria 
and  standards  cannot  be  established  in  terms  of 
MBAS  content  while  based  on  undegraded  LAS 
studies.  (Katz) 
W77-06256 


?2££S!£ATA  AS  A  POTENTIAL  BIOLOGICAL 
MONITOR, 

Queen's    Univ.,    Kingston    (Ontario).    Dept     of 

Chemistry. 

W.  L.  Keeney,  W.  G.  Breck,  G.  W.  Vanloon,  and 

J.  A.  Page. 

Water  Research,  Vol  10,  p  981-984,  1976  2  tab  23 

ref. 

Descriptors:  'Metals,  'Trace  elements,  Water 
analysis,  'Bioindicators,  'Algae,  Metabolism 
Path  of  pollutants,  Water  quality,  Zinc,  Cadmium, 
Lead,  Copper,  Primary  productivity,  Methodolo- 
gy, Analytical  techniques,  Monitoring,  'Pollutant 
identification,  'Cladophora. 

Identifiers:         Bioaccumulation,         Cladophora 
glomerata,  'Biological  monitors. 

A  differentia]  pulse  anodic  stripping  voltammetry 
was  developed  for  the  determination  of  Zn,  Cd, 
Pb,  and  Cu  in  Cladophora  glomerata.  The  method 
was  applied  to  samples  taken  from  a  remote  island 
in  lake  Ontario  and  a  shore  site  near  Kingston. 
Trace  metal  contents  and  concentration  factors  for 
the  two  samples  were  determined.  C.  glomerata 
was  recommended  as  a  bioindicator  which  concen- 
trated the  trace  metals  present  in  the  aqueous  en- 
vironment with  a  constant  c  oncentration  factor  for 
each  element.  (Katz) 
W77-06257 


ACUTE      AND      CHRONIC      TOXICITY      OF 
COPPER  TO  FOUR  SPECIES  OF  DAPHNIA, 

Miami  Univ.,  Oxford,  Ohio.  Dept.  of  Zoology. 

R.  W.  Winner,  and  M.  P.  Farrell. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol  33,  p  1685-1691,  1976.  2  fig,  3  tab   15 

ref. 

Descriptors:  'Daphnia,  'Waterfleas,  'Plankton, 
'Invertebrates,  Metals,  'Copper,  'Toxicity! 
'Toxins,  'Zooplankton,  Mortality,  Lethal  limit,' 
Growth  rates,  Population,  Bioassay,  Reproduc- 
tion, Path  of  pollutants,  Growth  stages,  Environ- 
mental effects,  Mode  of  action. 
Identifiers:  Bioaccumulation,         Sensitivity 

'Survival  rates(Daphnia),  Daphnia  magna! 
Daphnia  pulex,  Daphnia  parvula,  Daphnia  am- 
bigua. 

The  sensitivity  of  Daphnia  magna,  D.  pulex,  D. 
parvula,  and  D.   ambiqua  to  acute  and  chronic 
copper  stresses  was  evaluated  under  laboratory 
conditions.  Using  72-h  LC50  values  as  the  index, 
the  two  larger  species  were  significantly  less  sensi- 
tive to  an  acute  copper  stress  than  were  the  two 
smaller  species.  All  four  species  exhibited  reduc- 
tions in  survival  at  Cu  concentrations  >  40  micro- 
grams/liter. Daphnia  magna  exhibited  a  decrease 
in  the  instantaneous  rate  of  population  growth  (r) 
at  Cu   concentrations   >   60  micrograms/liter:   r 
decreased  in  the  other  three  species  at  concentra- 
tions   >   40   micrograms/liter.   Daphnia   ambigua 
produced  significantly  smaller  broods  at  Cu  con- 
centrations >  40  micrograms/liter,  whereas  mean 
broad  sizes  did  not  decrease  in  D.  pulex  and  D 
parvula  until  the  Cu  concentration  exceeded  60 
micrograms/liter.  Daphnia  magna  did  not  exhibit 
any  reduction  in  mean  brood  size  related  to  copper 
concentration:  reproduction  in  this  latter  species 
was  inhibited  only  as  a  consequence  of  females 
dying  before  they  reached  reproductive  maturity 
at  concentrations  >  80  micrograms/liter.  Applica- 
tion factors,  based  on  the  highest  concentration 
did  not  reduce  survival  and  72-h  LC-50  values 
ranged  from  0.47  to  0.59  and  were  not  significantly 
different  for  the  four  species.  It  was  concluded 
that  the  four  species  do  not  differ  in  their  suscepti- 
bility to  a  chronic  copper  stress.  (Katz) 
W77-06258 


THE  DETERMINATION  OF  TRACE  METALS 
IN      CLADOPHORA      GLOMERATA      -      C. 


EFFECT  OF  DIETS  CONTAINING  DOGFISH 
(SQUALUS  ACANTHUS)  MEAL  ON  THE  MER- 
CURY   CONTENT    AND    GROWTH    OF    PEN- 
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REARED  COHO  SALMON  (ONCORHYNCHUS 

KISUTCH),  .     o  _       ,     __    . 

National  Marine  Fishenes  Service,  Seattle,  Wash. 

Pacific  Utilization  Research  Center. 

J.  Spinelli,  and  C.  Mahnken. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol  33,  p  1771-1778,  1976.  4  fig,  3  tab,  23 

ref. 

Descriptors:  *Mercury,  *Salmonids, 

•Metabolism,  *Fish  diets,  Juvenile  fish,  Fish 
physiology,  'Growth  rates,  Bioassay,  Biochemis- 
try, Lethal  limit,  Laboratory  tests,  Chemical  reac- 
tions, Chelation,  Aquiculture,  *Fish  food  organ- 
isms. 

Identifiers:  'Dogfish,  Squalus  acanthias,  *Coho 
salmon,  Bioaccumulation,  Tissue  analysis, 
Tolerance  level,  Fish  production,  Dogfish  meal. 

The  use  of  dogfish  (Squalus  acanthias)  meal  as  a 
complete  replacement  for  herring  or  other  low 
mercury  content  fish  meal  introduced  the  risk  of 
producing  fish  that  exceed  the  FDA  tolerance 
level  of  0.5  ppm  Hg.  The  amount  of  Hg  that  accu- 
mulated in  the  muscle  was  related  not  only  to  the 
total  Hg  content  of  the  fish,  but  also  to  that  of  the 
diet  and  to  other  diet  constituents  that  react  with 
Hg  in  the  diet.  Results  indicated  that  dogfish  meal 
could  be  used  as  a  partial  (50%)  replacement  for 
the  fish  meal  portion  of  the  diet  without  exceeding 
0.5  ppm  Hg  values  in  the  muscle.  No  evidence  was 
found  that  naturally  occurring  chelating  agents  in 
dehydrated  orange  peel  or  polygalacturonic  acid- 
cellulose  complexes  had  the  ability  to  chelate  and 
prevent  the  deposition  of  Hg  in  either  the  muscle 
or  the  liver  of  the  fish.  Coho  salmon 
(Oncorhynchus  kisutch)  fed  diets  in  which  50%  of 
the  herring  was  replaced  with  dogfish  meal 
decreased  in  growth.  (Katz) 
W77-06259 


A  FISH-REARING  SYSTEM  INCORPORATING 
CAGES,  WATER  CIRCULATION,  AND 
SEWAGE  REMOVAL, 

Southern  Illinois  Univ.  at  Carbondale.  Fisheries 
Research  Lab.;  and  Southern  Illinois  Univ.  at  Car- 
bondale. Dept.  of  Zoology. 
W.  M.  Lewis,  and  L.  W.  Wehr. 
The  Progressive  Fish-Culturist,  vol.  38,  no.  2,  p- 
78-81,  April  1976.  3  fig.,  1  tab.,  1  ref. 

Descriptors:  'Biochemical  oxygen  demand, 
'Aquiculture,  'Catfish,  'Fish  farming, 
'Productivity,  'Sewage,  Technology,  'Design, 
Equipment,  Filters,  Fish  Harvest,  Fish  handling 
facilities,  Self-Purification,  Sewage  Effluents, 
Trickling  filters. 
Identifiers:  'Biofilters,  'Cages(Catfish). 

To  increase  the  carrying  capacity  of  a  closed  water 
system,  the  use  of  cages  that  allow  the  removal  of 
solid  waste  from  hatchery  ponds  and  consequently 
decrease  the  biochemical  oxygen  demand  was 
tested.  A  system  was  designed  consisting  of  wire 
mesh  cages  with  a  cone-shaped,  fiberglass  bottom 
with  an  outlet  for  harvesting  and  for  sewage 
removal.  Water  circulated  through  the  cages  and 
out  the  bottom  into  a  sedimentation  tank  with  the 
overflow  discharging  through  a  vegetated  canal. 
After  testing  with  catfish,  recommended  changes 
consist  of  replacing  the  canal  with  a  conventional 
biofiltcr  and  removing  the  sedimentation  tank.  The 
system  proved  satisfactory  for  maintaining  low 
BOD  values  and  for  ease  of  harvesting.  The  esti- 
mated maximum  loading  rate  for  the  system  was 
3,000  kg  of  catfish  per  hectare  in  cages  plus  1,000 
kg  of  fish  per  hectare  in  the  pond  outside  the 
cages.  This  system  would  allow  for  polyculture 
with  planktivorous  fish  living  outside  the  cages. 
(Katz) 
W77 -06260 


COMPARISON  OF  SEA  WATER  WITH  FRESH 
WATER  IN  REARING  CHUM  SALMON 
8MOLT8, 

Washington  State  Dept.  of  Fisheries,  Olympia. 
nn,  and  R.  Hagcr. 


The  Progressive  Fish-Culturist,  vol.  38,  no.  2,  p. 
108-109,  April  1976.  2  tab.,  2  ref. 

Descriptors:  'Fish  management,  Environmental 
effects,  'Aquiculture,  'Sport  fish,  'Fish  hatche- 
ries, 'Fry,  'Salinity,  'Chum  salmon,  'Commercial 
fish,  Sea  water,  Fish  farming,  Juvenile  fish,  Fishe- 
ries, Salmon,  Salmonids,  'Washington, 
Anadromous  fish,  Freshwater. 
Identifiers:  'Hood  Canal  Salmon 

Hatchery(Wash). 

Successful  chum  salmon  production  in  salmon 
hatcheries  is  believed  to  be  related  to  the  use  of 
sea  water  during  the  last  3  weeks  of  rearing.  To 
test  this  possibility  chum  salmon  fry  were  exposed 
to  a  salinity  level  of  18  o/oo  after  39  days  of  rear- 
ing and  maintained  at  this  level  for  the  rest  of  the 
57-day  rearing  period.  This  group  was  marked  and 
released  with  a  control  group  raised  in  freshwater. 
An  additional  group  was  marked  and  released  after 
35  days  of  rearing,  at  the  beginning  of  the  in- 
vestigation. Analysis  of  returning  adults  after  3 
and  4  years  suggests  that  the  survival  to  maturity 
of  chum  salmon  smolts  reared  in  fresh  water  be- 
fore release  is  similar  to  that  of  smolts  reared  in 
mixed  fresh  and  sea  water.  The  study  indicates 
that  additional  rearing  time  increases  survival  to 
maturity,  as  suggested  by  the  low  return  of  the 
early  release  group.  (Katz) 
W77-06261 


THE  USEFULNESS  OF  LYNMAEA  STAGNALIS 
AS  A  BIOLOGICAL  INDICATOR  IN  TOX- 
ICOLOGICAL  BIO-ASSAY  (MODEL  SUB- 
STANCE ALPHA-HCH), 

Rijksinstituut        voor       de        Volksgezondheid, 
Bilthoven  (Netherlands).  Lab.  for  Toxicology. 
J.  H.  Canton,  and  W.  Slooff. 

Water  Research,  vol.  11.  p.  171-121,  1977.  2  fig.,  7 
tab.,  20  ref. 

Descriptors:  'Bioindicators,  'Snails,  'Toxicity, 
'Organic  compounds,  'Chlorinated  hydrocarbon 
pesticides,  Pollutant  identification,  Reproduction, 
Fecundity,  Animal  physiology,  Metabolism,  Path 
of  pollutants,  Bioassay,  Toxicity,  Lethal  limit, 
Mortality,  Growth  stages,  Daphnia,  Zooplankton, 
Laboratory  tests,  Life  cycles,  Growth  rates,  En- 
vironmental effects,  Path  of  pollutants, 
'Bioindicator. 

Identifiers:  Bioaccumulation,  'Pond  snails,  Lym- 
naea  stagnalis,  Tissue  analysis,  *Alpha-hex- 
achlorocyclohexane. 

Short-  and  long-term  studies  with  alpha-hex- 
achlorocyclohexane  (alpha-HCH)  were  carried  out 
on  the  pond  snail  (Lymnaea  stagnalis)  to  deter- 
mine its  potential  as  a  bioindicator  in  surface 
water.  In  the  long-term  70-day  study,  an  inverse 
time-independent  relation  was  found  between  egg 
producing  rate  and  the  HCH  concentration  in 
water.  The  percentage  of  fertilized  eggs  per  cap- 
sule was  not  affected.  No  morphological  abnor- 
malities were  noticed  during  the  embryonic 
development,  although  a  significantly  dose-related 
delay  occurred  with  respect  to  the  hatching  of  the 
eggs.  The  combination  of  the  inhibition  of  the  egg- 
production  of  the  adult  snails  and  the  mortality  of 
the  young  during  their  development  caused  a  50% 
reduction  of  the  overall  reproductivity.  The  heart- 
rate  of  newborn  snails  was  slowed  significantly  by 
HCH.  Replacing  the  snails  into  an  HCH-free  medi- 
um for  16  days,  after  a  40-day  exposure  did  not 
reverse  the  effects.  The  susceptibility  of  Lymnaea 
stagnalis  to  alpha-HCH  did  not  differ  much  from 
that  of  Daphnia  magna.  This  organism  proved  to 
be  the  most  sensitive  one  of  all  tested  organisms 
(Chlorella,  Daphnia,  Lebistes,  Salmo)  in  previous 
studies  with  HCH.  (Katz) 
W77-06262 


UPTAKE  OF  COPPER  BY  THE  POLYCHAETE 
CIRRIFORMIA      SPIRABRANCHA      IN      THE 


PRESENCE    OK    DISSOLVED     YELLOW 
GANIC  MATTER  OF  NATURAL  ORIGIN, 

California  Univ.,  Livermore.  Biomedical  i 

vironmental  Research  Div. 

F.  P.  Milanovich,  R  Spies.  M  S  Guram.aad 

Sykes. 

Estuarine  and  Coastal  Marine  Science,  voL 

585-588,  1976.  1  tab.,  1  fig,  9  ref. 

Descriptors:  'Absorption,  'Copper,  *M 
'Worms,  'Annelids,  'Organic  compo: 
•Toxicity,  Bioassay,  Environmental  effects, 
of  pollutants,  Laboratory  tests,  Animal  phy 
gy,  Metabolism,  Ecosystems,  Water  pottfj 
Chemical  reactions,  Decomposing  organic  mi 
•California. 

Identifiers:  •Polychaetes,  'Cirrifj 

spirabracha,  'Yellow  organics,  BioaccumuU 
Tissue  analysis,  Tomales  Bay(Calif). 

The  toxicity  of  copper  to  the  polychaete  Cii 
mia  spirabracha  was  investigated  and  the  act' 
lation  of  copper  in  the  tissues  was  detenr 
Dissolved  yellow  organic  substances  were  s 
to  have  no  effect  on  the  rate  of  copper  upta' 
the  worms  in  seawater  media.  Discussion  < 
implications  of  the  results  was  presented.  (K* 
W77-06263 


THE  ROLE  OF  METHYLMERCURY  PRO 
TION  IN  THE  TRANSFER  OF  MERCURY 
SALT  MARSH  ECOSYSTEM, 

Skidaway  Inst,  of  Oceanography,  Savannah,  i 

H.  Windom,  W.  Gardner,  J.  Stephens,  andF., 

Taylor. 

Estuarine  and  Coastal  Marine  Science,  vol. 

579-583,  1976.  2  tab.,  13  ref. 

Descriptors:  'Estuaries,  'Mercury,  'Sedin 
♦Metals,  'Ecosystems,  'Salt  marshes,  *f 
plants,  'Primary  productivity,  Toxicity,  \ 
pollution  sources,  Path  of  pollutants,  Water 
tion,  Estuaries,  'Georgia. 
Identifiers:  'Spartina  alterniflora,  'Littorii 
rorata,  *Uca  sp.,  'Methylmercury,  Brun 
coast(Geo). 

A  salt  marsh  estuary  which  received 
discharges  of  inorganic  mercury  for  several 
was  evaluated  for  the  occurrence  and  prodi 
of  methylmercury.  The  methyl  form  was  n< 
tected  in  marsh  sediments  or  marsh  vege 
(Spartina  alterniflora).  Significant  concentn 
were  detected  in  the  dominant  primary  const 
(Littorina  irrorata  and  Uca  sp.).  Assuming 
organisms  accumulated  a  significant  percent: 
the  methylmercury  produced  in  the  salt  i 
ecosystem,  its  annual  production  was  estima 
50  micrograms/gram  of  total  mercury  in  the 
5  cm  of  the  sediment  column.  (Katz) 
W77-06264 


THE  DISTRIBUTION  OF  PB,  ZN,  CD,  AN 
WITHIN  THE  PULMONATE  MOLLUSC  H 
ASPERSA  MULLER, 

Bristol  Univ.  (England).  Dept.  of  Botany. 
P.  J.  Coughtrey,  and  H.  M.  Martin. 
Oecologia,  vol.  23,  p3 15-322,  1976.  4  tab.,  35 1 

Descriptors:      Animal     physiology,     'Moll 

•Metals,  'Cadmium,  'Zinc,  'Lead,  'Copper 

of  pollutants,  Absorption,  Metabolism,  Lab( 

ry      tests,      Analytical      techniques,     Bio; 

'Distribution. 

Identifiers:  Bioaccumulation,  Helix  aspersa 

sue  analysis. 

The  digestive  gland  of  the  mollusc  Helix  as 
was  shown  to  be  an  important  store  of  Pb,  Z 
Cd  while  Cu  was  more  evenly  distn 
throughout  the  tissues  of  the  animal.  The  sele 
ty  of  the  digestive  gland  for  Cd  was  higher  th; 
Pb  and  Zn  and  analysis  of  the  digestive  glar 
studying  levels  of  Cd  at  different  sites  was- 
gested.  At  a  contaminated  site  the  levels  of  c 
urn  in  H.  aspersa  were  13  times  greater  thai 
relatively  uncontaminated  site.  (Katz) 
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Effects  Of  Pollution— Group  5C 


7-06265 


SENCE  AND  DISTRIBUTION  OF 
,YCHLORINATED  BIPHENYLS  (PCB)  IN 
TIC    AND    SUBARCTIC    MARINE    FOOD 

JNS, 

idian    Wildlife    Service,    Ottawa    (Ontario). 

ic  Chemicals  Section. 

primary  bibliographic  entry  see  Field  5B 

-06266 


ECT  AND  INDIRECT  EFFECTS  OF  OIL  ON 

3ED  SEALS   (PHOCA   HISPIDA)   OF  THE 

UFORT  SEA, 

rio  Veterinary  Coll.,  Guelph. 

Geraci,  and  T.  G.  Smith. 

lal   of   the    Fisheries    Research    Board    of 

da,  vol.  33,  p.  1976-1984,  1976.  3  fig.,  32  ref. 

riptors:  *Water  pollution  sources,  'Animal 
idogy,  Mammals,  *Wildlife,  'Oil,  *Oil  pollu- 
Toxicity,  Toxins,  Environmental  effects, 
:  of  action,  Mortality,  Path  of  pollutants' 
ratory  tests,  Fuels. 

ifiers:  'Seals,  *Ringed  seals,  Phoca  hispida, 
io,  Tissue  analysis,  Bioaccumulation,  Nor- 
Wells  crude  oil,  White  coat  harp  seal,  Phoca 
land.ca,  *Beaufort  Sea. 

y-six  ringed  seals  (Phoca  hispida)  were  taken 
nets  at  Brown's  Harbour,  Northwest  Territo- 
i  the  fall  of  1974.  Comparison  with  two  other 
implcs  from  1971  and  1972  revealed  a  lower 
rtion  of  young-of-the-year  and  a  lower  mean 
t  of  seals  in  all  age-classes.  Six  seals  im- 
d  in  Norman  Wells  crude  oil  for  24h  at  the 
netting  site  suffered  only  transient  eye 
:ms  and  minor  kidney  and  possibly  liver  le- 
no  permanent  damage  was  observed.  Three 
transported  to  the  University  of  Guelph  all 
'ith  71  minutes  after  oil  was  introduced  into 
Jool.  Hematologic  and  blood  chemical  stu- 
idicate  that  death  was  caused  by  oil  superim- 
on  the  stress  of  captivity.  Six  3-4  week-old 
'lutecoat  harp  seal  (P.  groenlandica)  pups  at 
agdalen  Islands,  Quebec,  were  coated  with 
oil.  No  significant  differences  in  core  body 
ratures  were  noted  and  no  deleterious  ef- 
vere  observed.  Five  captive  ringed  seals  at 
i  were  subjected  to  a  cumulative  dosage  of 
in  Wells  crude  oil  fed  with  their  fish  food 
losage  (75  ml)  and  low  dosage  (25  ml)  of 
on  were  also  fed  to  two  groups  of  six  harp 
ups.  No  significant  lesions  or  behavioral 
»  were  noted.  These  experiments  were  of 
te  nature  and  reflect  the  effects  of  a  brief 
t  with  oil  only.  Effects  of  longer  contact  as 
probably  be  the  case  in  an  offshore  oil  well 
it  situation  were  discussed.  Possible  effects 
e-scale  offshore  oil  fields  were  also  con- 
!.  (Katz) 
i267 


'UNITY  AND  SPECIES  RESPONSES  OF 
'NOMIDAE  (DIPTERA)  TO  CON- 
ATION OF  FRESH  WATERS  BY  CRUDE 
ND    PETROLEUM    PRODUCTS    WITH 

»JHERENCE  TO  THE  TRAIL  RIVER, 
IWEST  TERRITORIES, 

:s      and      Marine      Service,      Winnipeg 

osenberg,  and  A.  P.  Wiens. 

of   the    Fisheries    Research    Board    of 
.  Vol.  33,  p  1955-1963,  1976.  6  tab,  37  ref. 

tors.  'Oil  pollution,  Water  pollution 
.  tcosystems,  'Diptera,  Freshwater, 
■brates  'Insects,  Algae,  Biomass,  Path  of 
ts,  Biological  communities,  Environmen- 
ects,  Growth  rates,  Food  chains 
icators,  Population,  Bioassay,  Ecology 
i,  'Oil  wastes. 

"••  *Chironomidae,  'Tanypodinae 
|PUs  fimbnatus,  Cricotopus  bicinctus, 
'us  vanpes,  'Trail  River(NVVT). 


On  oiled  and  unoiled  artificial  substrates  in  the 
Trail  River,  Northwest  Territories,  communities 
ot  Chironomidae  were  different  during  open-water 
periods  but  were  similar  over  the  winter.  Greater 
numbers  of  species  and  individuals  of 
Orthocladunae  occurred  on  the  oiled  than  on  the 
unoiled  artificial  substrates.  The  reverse  was  true 
for  Tanypodinae  and  Chironominae.  Ten  species 
of  Chironomidae  showed  a  positive  response  to 
the  presence  of  oil,  9  species  showed  a  negative 
ponse,  and  10  species  were  apparently  unaffected 
Based  on  the  results  of  this  study  and  a  literature 
review,  11  species  of  Chironomidae  showing 
either  positive  or  negative  responses  to  contamina- 
tion by  oil  or  petroleum  products  were  evaluated 
for  their  potential  to  indicate  oil  contamination  of 
freshwater  ecosystems.  Three  criteria  were  used- 
taxonomic  soundness,  wide  zoogeographic  dis- 
tribution, and  numbers  in  the  community.  It  was 
predicted  that  Cricotopus  bicinctus  (Meig  )  and  C 
vanpes  Coq  individually  or  an  an  assemblage, 
would  fulfill  this  role.  (Katz) 
W77-06270 


HEAVY   METALS   IN   ANIMALS   FROM   THE 
NORTH  EAST  COAST, 

Newcastle-upon-Tyne  Univ.  (England).  Dept    of 

Zoology. 

D.  A.  Wright. 

Marine  Pollution  Bulletin,  Vol.  7,  No   2   p  36-38 

1976.  I  fig,  2  tab,  Href. 

Descriptors:  Metals,  Path  of  pollutants 
Absorption,  'Crustaceans,  'Fish,  Shrimp,  Crabs 
Laboratory  tests,  'Cadmium,  'Zinc,  'Copper 
'Nickel,  Bays,  Water  quality,  Water  analysis,' 
Bioindicators,  Animal  physiology,  'Heavy  metals 
'Pollutant  identification. 

Identifiers:  'Bioaccumulation,  'Shore  crabs 
Viviparous  blennies,  'Cod,  'Haddock,  'Dabs,' 
Carcinus  maenas,  Zoarces  viviparus,  Crangon  vul- 
garis, Leander  serratus,  Gadus  morrhua,  Gadus 
aeglefinus,  Pleuronectes  limanda,  Tissue  analysis 
*England(Northeast  coast). 

High  metal  levels  were  reported  in  the  tissues  of 
fish  and  crustaceans  from  the  inshore  waters  off 
the  Northumberland  coast,  an  area  of  little  con- 
tamination. High  concentrations  of  cadmium, 
zinc,  copper,  nickel  and  especially  zinc  were 
noted.  Specimens  analyzed  included  shore  crabs, 
viviparous  blennies,  shrimp,  cod,  haddock  and 
dabs.  (Katz) 
W77-06271 


THE  ERYTHROCYTE  TRANSPORT  AND 
TRANSFER  OF  METHYLMERCURY  TO  THE 
TISSUES  OF  THE  RAINBOW  TROUT  (SALMO 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of 

Biochemistry. 

F.  J.  Giblin,  and  E.  J.  Massaro. 

Toxicology,  Vol.  5,  p  243-254,  1975.  6  fig,  2  tab  21 

ref. 

Descriptors:  'Mercury,  'Salmonids,  'Rainbow 
trout,  'Fish  physiology,  'Path  of  pollutants 
Ammo  acids,  Biochemistry,  Chemical  reactions, 
Metabolism,  Absorption,  Laboratory  tests' 
Analytical  techniques. 

Identifiers:  'Erythrocyte  transfer, 

'Methylmercury,  Bioaccumulation,  Tissue  analy- 
sis, Chemical  mechanisms. 

Methylmercury  (MeHg)  was  taken  up  rapidly  and 
almost  completely  by  trout  red  blood  cells  (RBC) 
both  in  vitro  and  in  vivo.  The  binding  of  MeHg 
within  the  RBC  was  freely  reversible  in  vitro  as 
shown  by  the  efflux  of  MeHg  from  RBCs 
suspended  in  protein  solutions,  and  in  vivo  follow- 
ing intracardial  (i.e.)  injection  of  RBC-bound 
MeHg.  Hemoglobin  (Hb)  appeared  to  be  the  main 
MeHg  transport  protein  in  trout  blood  since  it 
bound  90%  of  whole  blood  Hg  following  an  in- 
tragastric dose  of  Me203HgCl .  MeHg,  injected  i  c 
as  MeHgS-cysteine,  was  present  in  blood  bound 


almost  completely  to  hemoglobin  10  days  post-in- 
jection.  This  suggested  an  ability  of  hemoglobin  to 
compete  for  and  bind  MeHg  bound  to  other  sulf- 
hydryl  (-SH)  compounds.  The  number  of  reactive  - 
SH  groups  per  molecule  of  trout  HB  was  deter- 
mined to  be  4  by  amperometric  titration  with 
MeHgCl.  The  concentration  of  Hb  reactive  -SH 
groups  in  the  trout  RBC  was  calculated  to  be  at 
least  20mM.  This  accounted  for  the  high  affinity  of 
the  RBC  for  MeHg.  (Katz) 
W77-06273 


INFLUENCE  OF  OXYGEN  TENSION  ON 
METABOLIC  RATE  OF  MACROBENTHOS 
SPECIES  OF  WESTERN  BALTIC  AND  KAT- 
TEGAT, (IN  GERMAN), 

Kiel     Univ.     (West     Germany).     Institut     fuer 
Meereskunde. 
R.-R.  Dries. 

Keiler  Meeresforschungen,  Vol  31(1)  n  49.57 
1975.  5  fig,  I  tab.  18  ref. 

Descriptors:  'Oxygen  requirements,  'Benthos, 
Marine  animals,  Sediments,  Metabolism, 
'Dissolved  oxygen,  Respiration,  Animal  physiolo- 
gy, Biochemistry,  Habitats,  Animal  behavior 
Mollusks. 

Identifiers:  Oxygen  tension,  'Kattegat,  Hypoxia 
'Baltic  Sea(Western  area),  North  Sea. 

The  oxygen  consumption  of  several  macrobenthic 
species  of  the  Western  Baltic  and  Kattegat  was 
measured  in  dependence  of  oxygen  tension.  The 
examined  inhabitants  of  soft  sediments,  poor  in 
oxygen  demonstrate  low  metabolic  rates  and  an 
ability  to  regulate  oxygen  consumption  down  to 
critical  partial  pressures  of  less  than  10%.  In  spe- 
cies of  well  aerated  biotopes,  metabolic  rates  in- 
crease and  the  ability  of  respiratory  regulation  is 
reduced.  With  increasing  mobility  animals  in- 
crease their  metabolic  rates.  The  ability  of  respira- 
tory regulation  needs  not  to  be  affected  by  this 
(Katz) 
W77-06274 


T,SiLREACTION  OF  THE  HYPOTHALAMIC- 
HYPOPHYSEAL  NEUROSECRETORY  SYSTEM 
OF  THE  GUPPY  (LEBISTES  RETICULATUS) 
TO  AN  ALTERATION  OF  AMBffiNT  TEM- 
PERATURE, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Bioloeii 
Vnutrennykh  Vod. 
V.  Ye.  Matey. 

Journal  of  Ichthyology,  Vol  15,  No  5,  p  775-781 
1975. 4  fig,  2  tab,  16  ref. 

Descriptors:  'Water  temperature,  'Enzymes 
Fish  physiology,  Freshwater  fish,  Thermal  pollu- 
tion, Water  pollution  effects,  'Animal  physiology 
Biochemistry,  Laboratory  tests,  Environmental 
effects,  Mode  of  action. 

Identifiers:  Guppy,  'Lebistes  reticulars,  Neu- 
rosecretory systems,  Histology,  Stress  reaction, 
'Ambient  temperature. 

An  investigation  has  been  made  of  the  influence  of 
increase  and  reduction  in  the  ambient  temperature 
on  the  functional  activity  of  the  hypothalamic- 
hypophyseal  neurosecretory  system  (HHNS)  of 
the  guppy  (Lebistes  reticulars).  It  is  demon- 
strated that  a  10  degree  reduction  of  temperature 
causes  inhibition  of  the  functional  activity  of  the 
hypothalamus-pituitary  system  accompanied  by 
deposition  of  neuro-secretion  in  all  its  parts  The 
reaction  of  the  HHNS  to  an  increase  in  tempera- 
ture is  of  a  biphasic  nature.  Cellular  elements  play 
an  active  part  in  development  of  the  stress  reac- 
tion induced  by  a  thermal  stimulus.  (Katz) 
W77-06275 


EFFECT  OF  SOME  HERBICIDES  ON  FRESH- 
WATER ALGAE, 

Agricultural      Research      Council,       Kidlington 
(England).  Weed  Research  Organization. 
For  primary  bibliographic  entry  see  Field  5G. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


OCCURRENCE  OF  TUMOR-BEARING  DOVER 
SOLE  (MICROSTOMUS  PACIFICUS)  OFF 
POINT  ARGUILLO,  CALIFORNIA  AND  OFF 
BAJA,  CALIFORNIA,  MEXICO, 

South  California  Coastal  Water  Research  Project, 

El  Segundo. 

M.  J.  Sherwood,  and  A.  J.  Mearns. 

Transactions  of  the  American  Fisheries  Society, 

1976  (4),  p  561 ,  563, 2  fig,  1  tab,  13  ref . 

Descriptors:  *Fish  diseases,  *Marine  fish, 
•Demersal  fish,  *Fish  diseases,  Trawling, 
♦California,  Pacific  Coast  Region,  Juvenile  fish 
Waste  disposal,  Effluents,  Commercial  fish, 
♦Animal  pathology,  *Mexico. 
identifiers:  'Dover  sole,  Microstomus  pacificus, 
Epidermal  tumors,  Museum  collections,  *Baja 
California. 

Twelve  Dover  sole  (Microstomus  pacificus 
Lockington)  with  epidermal  tumors  have  been 
located  in  museum  collections  of  specimens  from 
coastal  waters  off  Central  California  and  off  Baja 
California,  Mexico.  Data  from  these  specimens 
extend  the  known  range  of  tumor-bearing  flatfish 
south  along  the  Pacific  Coast  of  North  America 
and  document  the  offurrence  of  affected  speci- 
mens in  areas  distant  from  sources  of  waste 
discharge.  (Katz) 
W77-06278 


EXPERIMENTAL  STUDY  OF  THE  NITROGEN 
EXCRETION     OF     BASS     (DICENTRARCHUS 
LABRAX)  DURING  GROWTH.  II.  EFFECTS  OF 
STARVATION  ON  THE  EXCRETION  OF  AM- 
MONIA AND  UREA,  (IN  FRENCH), 
Centre  d'Oceanographie,  Marseille  (France).  Sta- 
tion Marine  d'Endoume. 
O.  Guerin-Ancey. 
Aquaculture,  Vol  9,  p  187-194,  1976.  4  fig,  16  ref. 

Descriptors:  Freshwater  fish,  *Bass,  *Nitrogen, 
♦Ammonia,  *Ureas,  Water  temperatures,  Age,  Ju- 
venile fish,  Laboratory  tests,  Seasonal,  *Fish 
physiology,  Fish  behavior,  Animal  physiology, 
♦Animal  metabolism. 

Identifiers:  Dicentrarchus  labrax,  ♦Endogenous 
nitrogen,  Excretion  rate,  Starvation. 

The  effects  of  starvation  and  temperature  on  am- 
monia and  urea  excretion  in  the  bass 
(Dicentrarchus  lbrax  L.;  groups  0,  1  and  2)  were 
examined  for  fishes  acclimated  to  16,  18  and  20 
degrees  C.  Ammonia  and  urea  excretion  decreased 
during  the  7-day  period  of  starvation  to  a  constant: 
the  Endogenous  Nitrogen  Excretion  (ENE).  ENE 
is  72  mg  N  per  kg  per  24  h  of  ammonia  and  12  mg  N 
per  ks  per  24  h  of  urea.  ENE  is  the  same  for  age 
groups  0,  1  and  2  and  occurs  later  at  16  degrees  C 
than  at  20  degrees  C.  The  percentage  of  urea 
excreted  increased  during  the  starvation  period. 
Nitrogen  reserves  were  calculated  to  be  greater  in 
younger  fish  and  in  autumn.  (Katz) 
W77-06279 


DEER  HABITAT  RESPONSE  TO  IRRIGATION 
WITH  MUNICIPAL  WASTEWATER, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Zoology. 

R.  L.  Dressier,  and  G.  W.  Wood. 

Journal  of  Wildlife  Management,  Vol  40(4),  p  639- 

644,  1976.  2  tab,  Href. 

Descriptors:  *Deer,  ♦Waste  water  disposal,  Sprin- 
kler irrigation,  ♦Irrigation  effects,  Fertilization, 
Plant  growth,  Forest  management,  ♦Forages, 
•Forage  palatability.  Grazing,  On-site  investiga- 
tions, ♦Pennsylvania. 

Identifiers:  •White-tailed  deer,  Odocoilus  virgini- 
anus,  Ice  damage. 

The  influence  of  wastewater  irrigation  on  the 
quantity  and  quality  of  forage  production  and 
white-tailed  deer  (Odocoileus  viriginianus)  feeding 
response  was  studied  in  central  Pennsylvania.  Lit- 
tle difference  was  found  in  the  amounts  of  availa- 


ble forage  during  the  early  spring  months  During 
the  growing  season  the  production  of  palatable 
forage  on  the  irrigated  site  was  considerably  less 
than  on  the  non-irrigated  site.  Concentrations  of 
crude  protein,  P,  K,  and  Mg  in  forage  generally 
were  increased  by  irrigation  as  was  percent 
digestible  dry  matter.  Observations  of  semi-free 
ranging  lead  deer  did  not  indicate  any  deterrence 
from  use  of  the  site  due  to  wastewater  irrigation. 
(Katz) 
W77-06280 


EFFECT  OF  MIREX  ON  PREDATOR-PREY  IN- 
TERACTION IN  AN  EXPERIMENTAL 
ESTUARINE  ECOSYSTEM, 

Environmental  Research  Lab.,  Gulf  Breez,  Fla. 
M.  E.  Tagatz. 

Transactions  of  the  American  Fisheries  Society, 
1976  (4),  p  546-549, 1  tab,  13  ref. 

Descriptors:  Insecticide,  ♦Halogenated  pesticides, 
♦Food  web,  ♦Animal  behavior,  Biological  commu- 
nities, Pesticide  kinetics,  Water  pollution  effects, 
Path  of  pollutants,  *Estuarine  environment, 
Marine  fish,  'Shrimp,  Laboratory  tests. 
Identifiers:  Turtle  grass,  *Grass  shrimp, 
Palaemonetes  vulgaris,  *Pinfish,  Lagodon  rhom- 
boides,  *Mirex,  *Behavioral  toxicity  index. 

Tests  of  14-  to  16-days  duration  were  conducted  to 
determine  the  distribution  and  sublethal  effects  of 
mirex  in  an  experimental  estuarine  ecosystem.  The 
insecticide  was  translocated  from  water  at  concen- 
trations of  0.011  to  0.13  micrograms  per  liter  to 
sand,  plant,  and  animal  components.  An  alteration 
of  predator-prey  interaction  due  to  mirex  was 
manifested  by  a  significant  difference  (X2  test, 
a=0.05)  in  survival  of  grass  shrimp.  Palaemonetes 
ulgaris,  in  control  and  treated  tanks  after  one, 
two  or  three  days  of  predation  by  pinfish, 
Lagodon  rhomboides.  (Katz) 
W77-06281 


AVIAN  BOTULISM  EPIZOOTIOLOGY  ON 
SEWAGE  OXIDATION  PONDS  IN  UTAH, 

Utah  Cooperative  Wildlife  Research  Unit,  Logan. 
D.  W.  Moulton,  W.  I.  Jensen,  and  J.  B.  Low. 
Journal  of  Wildlife  Management,  Vol  40(4),  p  735- 
742,  1976.  3  fig,  20  ref. 

Descriptors:  *Epizootiology,  *Botulism,  •Water 
birds,  ♦Toxicity,  ♦Animal  diseases,  Microbiology, 
♦Public  health,  Mallard  ducks,  Aquatic  animals. 
Microenvironment,  Water  quality,  On-site  in- 
vestigations, ♦Utah,  ♦Oxidation  lagoons,  ♦Sewage 
lagoons. 

Identifiers:  Anas  platyrhynchos,  Clostridium 
botulinum  Type  C,  Avian  botulism. 

In  the  microenvironment  concept  of  avian  botul- 
ism epizootiology,  it  is  hypothesized  that  inver- 
tebrate carcasses  may  serve  as  a  substrate  for 
toxin  production  by  Clostridium  botulinum  type  C 
and  as  a  vehicle  for  toxin  transmission  to  water 
birds.  That  hypothesis  was  field  tested  by  attempt- 
ing tto  include  botulism  n  wing-clipped  mallards 
(Anas  platyrhynchos)  on  sewage  oxidation  ponds 
in  Utah.  The  experimental  ponds  were  inoculated 
with  C.  botulinum  spores  in  June  1974.  Aquatic  in- 
sect populations  were  monitored  throughout  the 
summer.  Rotenone  was  used  in  August  to  kill  in- 
sects in  two  ponds  (one  served  as  control),  thereby 
providing  potential  substrata  for  clostridial  growth 
and  toxin  production.  Boti,  sm  was  not  detected 
among  the  birds  even  though  they  routinely  in- 
gested invertebrate  carcasses.  Samples  of  dead  in- 
vertebrates contained  no  botulism  toxin.  It  was 
concluded  that  the  microenvironment  concept,  as 
it  now  stands,  cannot  always  be  a  sufficient  ex- 
planation of  how  type  C  botulism  epizootics  are  in- 
itiated in  nature.  Other  microbes  may  inhibit  the 
growth  of  clostridial  cells  or  destroy  botulinum 
toxin.  (Katz) 
W77-06282 


EFFECTS  <>t   SOMK  INSECT   DEVKLOFMfl 
INHIBITORS  ON  MOSQUITO  LARVAE, 

on  School  of  Hygiene  and  Tropical  MedKj 
(England). 
For  primary  bibliographic  entry  see  Field 

W77-06283 


BEHAVIOR  OF  MALLARD  DUCKLINGS  FR 
PARh.NTS  FED  3  PPM  DDE, 

1-ish  and  Wildlife  Service,  Laurel,  Md.  Patuj 

Wildlife  Research  Center 

G.  H.Hcin/. 

Bulletin    of    Environmental    Contamination 

Toxicology,  Vol.  16(6),  p.  640-645,  1976,  4  tab. 

ref 

Descriptors:  'DDE,  ♦Water  pollution  effei 
♦Waterfowl,  'Animal  behavior,  'Chlorinai 
hydrocarbon  pesticides.  Path  of  polluta 
•Mallard  ducks,  Laboratory  tests,  Animal  a 
Statistical  analysis. 
Identifiers:  Anas  platyrhynchos,  *Appro» 
responses,  •Avoidance  responses. 

Mallard  ducks  fed  a  diet  containing  3  ppm  L 
(equal  to  about  0.6  ppm  in  a  natural  succulent  c 
laid  eggs  that  contained  an  average  of  5.8  ij 
DDE;  ducklings  that  hatched  from  these  eggs 
fered  from  contrr's  in  behavioral  tests  designe 
measure  responses  to  a  maternal  call  and  t 
frightening  stimulus.  In  response  to  the  mate 
call,  ducklings  from  parents  fed  DDE  were  hyj 
responsive;  compared  to  controls  a  greater 
centage  approached  the  cal'  and  a  greater  perc 
age  of  those  that  approached  remained  near 
call  for  the  remainder  of  the  test.  In  a  test 
avoidance    behavior,    ducklings    whose    pari, 
were  fed  DDE  traveled  shorter  distances  from 
frightening  stimulus  than  did  controls.  (Katz)    . 
W77-06284 


THE  EFFECT  OF  SUBLETHAL  CONCENT) 
TIONS  OF  ZINC  ON  REPRODUCTION  IN  1 
ZEBRAFISH,  BRACHYDANIO  RERIO  HAM 
TON-BUCHANAN, 

New  York  Univ.,  N.  Y.  Lab.  of  Aquatic  Biolog; 

A.  W.  Speranza,  R.  J.  Seeley,  V.  A.  Seeley,  and 

Perlmutter. 

Environmental   Pollution,    Vol.    12,    p.   217-1 

1977,  2  tab.,  10  ref. 

Descriptors:  •Metals,  *Toxicity,  •Zinc,  'I 
physiology,  Fish  behavior,  Lethal  limit,  Modt 
action,  Path  of  pollutants,  Metabolism,  Envii 
mental  effects,  *  Water  quality,  Laboratory  te 
Bioassay,  Growth  stages,  Water  pollution  effec 
Identifiers:  *Zebrafish,  Brachydanio  rerio,  Bic 
cumulation,  Tissue  analysis,  Survival  rates. 

Adult  zebrafish,  when  held  in  water  containin 
threshold  concenti  ation  (5  ppm)  of  zinc  for  a  9- 
period  in  which  the  gametes  were  matun 
showed  a  delay  in  spawning.  When  spawning 
occur,  the  experimental  pairs  of  fish  produced 
average  of  165  eggs  of  which  only  21.1%  were  j 
b)  In  contrast,  control  pairs  of  fish  produced 
a ,  -age  of  434  eggs  of  which  90.2%  were  viable 
add  aon,  survival  of  the  eggs  to  hatching  was 
nificantly  lower  than  in  controls,  the  survival  i 
for  the  experimentals  being  0.9%  that  of  the  c 
trols,  63.3%.  The  adverse  effects  on  zebrafisl 
exposure  to  zinc  was  reversed  by  returning 
fish  to  a  zinc-free  environment.  (Katz) 
W77-06285 


POLLUTANT-ASSOCIATED  EMBRYOr 

MORTALITY   OF   GREAT    LAKES   HERRI 
GULLS, 

Canadian    Wildlife    Service,    Ottawa    (Onlar 
Toxic  Chemicals  Div. 
M.  Gilbertson,  and  G.  A.  Fox. 
Environmental    Pollution,    Vol.    12,   p.  211-3 
1977,  3  tab.,  17  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Effects  Of  Pollution— Group  5C 


scriptors:  'Waterfowl,  *Animal  physiology 
ith  of  pollutants,  *Gulls,  'Chlorinated 
Irocarbon  pesticides,  *Mode  of  action 
mbryonic  growth  stage,  DDE,  *Dieldrin,' 
)lychlorinated  biphenyls,  Bioindicators,  En- 
jnmental  effects,  Water  pollution,  *DDT 
>wth  stages,  Mortality,  Growth  rates, 
ntifiers:  'Herring  gulls,  Larus  argentatus, 
oaccumulation,  Hexachlorobenzene,  Tissue 
lysis. 

:  poor  hatching  success  of  Lake  Ontario  herring 
(Larus  argentatus)  appeared  to  be  associated 
l  reduced  size,  enlarged  livers,  porphyria  and 
iimulations  of  peritoneal  fluid,  subcutaneous 
:o-serous  exudates  and  pericardia]  fluid.  These 
s  were  thought  to  be  associated  with  the 
espread  organochlorine  pollutants,  DDE,  Diel- 
,  hexachlorobenzene  and  PCBs,  which  were 
tested  mathematically.  The  herring  gull  ap- 
ed to  be  a  sensitive  physiological  system  and 
suggested  for  use  as  a  bioindicator  for  or- 
Khlorine  pollutants.  (Katz) 
'-06286 


LUENCE  OF  THE  DBS  (DETERLON)  AND 
(MARLON)  TYPE  DETERGENTS  ON  THE 
AM  ABRAMIS  BRAMA  (L.)  UNDER  THE 
LIED  LOAD  OF  THE  GENERAL  PHYSICAL 

tute  of  Ichthyology,  Szczecin  (Poland).  Dept 
sh  Physiology. 

'egrzynowicz,  B.  Klyszejko,  G.  Glebocka, 
f.  Muzykiewicz. 

Ichthyologica  et  Piscatoria,  Vol.  5(1)  n  45. 
W5. 1  fig.,  I  tab.,  Href.  P' 

riptors:  'Detergents,  Water  pollution,  'Water 
tion  effects,  Path  of  pollutants,  'Toxicity 
egradation,  'Laboratory  tests,  Statistics,  Fish 
iplogy,  Environmental  effects, 
ifiers:  'Bream,  Abramis  brama,  'Ionic  deter- 
,  'Anionic  detergents,  'Deterlon,  'Morion, 
,  TBS. 

n  were  tested  for  changes  in  adaptability  to 
al  physical  effort  in  aquaria  dosed  with  1,2,3 
I  mg  of  active  substance  of  two  different 
of  detergents  per  liter  of  water.  TBS  type  de- 
Jt  had  less  effect  at  1  mg/1  and  2  mg/1 ,  but  at 
/l  both  reduced  the  effort  adaptability  to 
30%  of  normal.  At  4  mg/1  the  effort  adapta- 
was  6.7%   for  DBS  and   19.2%  for  TBS. 

)6287 


IOLOGICAL  AND  BEHAVIORAL 

ONSES  TO  HYPOXIA  AND  HYDROGEN 
EKLJ?1  THE  If"FAUNAL  ASTEROID 
ODISCUS  CRISPATUS, 

Univ.  at  Orono.  Dept.  of  Zoology 
Jchick.  sy' 

e  Biology,  Vol.  37,  p.  297-289,  1976  4  fie  1 
•  ref.  '       6'' 

ptors:    'Benthos,    Aquatic    life,    'Oxygen 
sment        Animal       physiology,       Animal 
or     Animal  pathology,  'Hydrogen  sulfide, 
!  of  action,  Sulfur  compounds,  Analytical 
lues,  Oxygen  demand,  Environmental  ef- 
Laboratory    tests,    Respiration,    Toxicity 
ie  animals,  Bays,  'Maine. 
wrs:      'Echinoderms,     Tissue     analyses 
'discus  crispatus,  'Hypoxia,  Asterias  vul- 
Vstenas  forbesi,  'Belfast  Bay(Maine). 

»1  of  Ctenodiscus  crispatus  during  exposure 
)xia  at  5  degrees  C  was  greater  than  of  any 
?e™ 1  reported  in  the  literature,  the  LT50 
M8  h;  this  was  reduced  to  236  h  in  the 
ice  of  hydrogen  sulfide.  Unlike  asterias  vul- 
Jd  A.  forbesi,  both  of  which  lost  the  tube 
sponse  to  tactile  stimulation  long  before 
from  hypoxia  occurred,  C.  crispatus 
id  responsive  until  death.  The  extension  of 
Jly  protrusible  epiproctal  cone,  which  oc- 


curred on  75%  of  the  mud  stars  simultaneously  ex- 
posed to  hypoxia  and  H2S,  served  to  maintain  bur- 
row contact  with  the  overlying  water.  The  rate  of 
oxygen  consumption  remained  constant  down  to 
an  ambient  oxygen  partial  pressure  of  10-24  mm 
Hg,  becoming  more  oxygen-dependent  after  prior 
exposure  of  the  ateroids  to  hypoxia.  C.  crispatus 
exhibited  a  clear  oxygen-debt  phenonenon  as  well 
as  a  compensatory  reduction  in  the  residua]  P  02 
(oxygen  partial  pressure  at  which  02  consumption 
increased)  from  2.4-0.2  mm  Hg  after  hypoxic  ex- 
posure. (Katz) 
W77 -06288 


THE  IDENTIFICATION  OF  PHOSPHORUS  AS 

LGA™^H*,yMITING  WTRIENT  IN  LOUGH 
NEAGH  USING  BIOASSAYS, 

Ministry  of  Agriculture,  Antrim  (Northern  Ire- 
land). Freshwater  Biological  Investigation  Unit. 
For  primary  bibliographic  entry  see  Field  5  A 
W77-06289 


°N  A  SNAIL'S  CHANCES  OF  BECOMING  A 
YEAR  OLD, 

Washington  Univ.,  Seattle.  Dept.  of  Zoology 

T.  M.  Spight. 

Oikos,  Vol.  26(1),  p.  9-14,  1975,  1  fig.,  4  tab.,  7  ref. 

Descriptors:  'Snails,  'Juvenile  growth 
stage, 'Mortality,  Marine  animals,  Mollusks 
'Fecundity,  Food  abundance,  Predation,  Longevi- 
ty, On-site  data  collections,  Aquiculture,  Animal 
populations. 
Identifiers:  Thais  lamellosa,  Oyster  predators. 

Mortality  rates  of  juvenile  Thais  were  obtained  by 
comparing  fecundities  to  size  structures  and  to 
counts  of  juveniles.  Although  about  1000  eggs  are 
produced  annually  by  a  female,  rarely  do  10  eggs 
survive  to  age  1.  For  Thais  lamellosa  (Gmelin) 
both  egg  and  yearling  crops  varied  by  an  order  of 
magnitude  over  a  5-yr  period.  Size  of  yearling 
population  was  not  correlated  with  egg  production 
Equally  many  T.  lamellosa  survived  to  age  1  in  2 
adjacent  populations.  Numbers  reaching  age  1  in- 
creased annually  from  1968  to  1973  in  both  popula- 
tions and  the  change  paralleled  an  increase  in  food 
abundance.  90-90%  of  hatchings  died  within  2 
months  of  hatching,  but  10-35%  of  survivors  lived 
for  a  further  10  months.  (Katz) 
W77-06290 


A  DIURNALLY  FLUCTUATING  THERMAL 
SYSTEM  FOR  STUDYING  THE  EFFECT  OF 
TEMPERATURE  ON  AQUATIC  ORGANISMS 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Biolo- 
gy- 

B.  W.  Sweeney. 

Limnology  and  Oceanography,  Vol.  21(5)  p  758- 
763,  1976, 4  fig.,  2  tab.,  6  ref. 

Descriptors:  'Laboratory  equipment,  'Water  tem- 
perature, 'Diurnal,  Laboratory  tests 
'Methodology,  Benthos,  'Aquatic  insects,  Fluc- 
tuations, Seasonal,  Bioassay,  Aquiculture. 
Identifiers:  Benthic  macroinvertebrates,  Develop- 
mental dynamics  oscillating  temperature  regime. 

An  open,  flow-through  system  with  diumally  fluc- 
tuating temperature  regimes  has  been  designed  to 
study  growth  and  developmental  dynamics  of 
benthic  macroinvertebrates.  Animals  are  kept  in 
five  sets  of  plastic  troughs  and  trays  arranged  in  a 
longitudinal  series  and  separated  by  polyethylene- 
lined  warming  pools.  Five  diumally  oscillating 
temperature  regimes  of  various  magnitudes  are 
produced  depending  on  pool  size.  The  magnitudes 
of  the  temperature  pulse  are  quite  predictable  for 
each  regime.  (Katz). 
W77-06291 


ROSEWOOD  POLYPHENOLS  AFTER 

PHENOLOXIDASE     ACTIVITY     FROM     THE 


MANTLE  OF  THE  MARINE  BIVALVE  MOL- 
LUSC, MODIOLUS  DEMISSUS  DILLWYN, 

Duke  Univ.,  Durham,  N.  C.  Dept.  of  Zoology 
J.  H.  Waite. 

Pesticide  Biochemistry  and  Physiology,  Vol  6  d 
239-242,  1976.  16  ref.  ' 

Descriptors:  Marine  animals,  'Mollusks, 
'Bioassay,  'Wood  preservatives(Pesticides) 
Laboratory  tests,  Methodology,  'Animal 
physiology,  Enzymes  mussels,  'Wood  wastes 
'Phenols. 

Identifiers:  'Modiolus  demissus,  Marine  wood- 
boring  organisms,  Cinnamylphenols,  Shell  synthe- 
sis, Marine  bivalves. 

Phenoloxidase  from  the  mantle  of  the  marine 
bivalve  Modiolus  demissus  Dillwyn  slowly  cata- 
lyzes the  oxidation  of  the  rosewood  ingredient  ob- 
tusastyrene  (Km  0.13  mM,  Vmax  0.30 
mM/min/mg).  However,  in  the  presence  of 
another  rosewood  ingredient,  obtusaquinone,  the 
oxidation  rate  is  increased  to  a  limiting  maximal 
velocity  of  1 1  mM  obtusastyrene  /min/mg,  without 
a  concomittant  change  in  the  Km.  The  oxidation 
products  of  either  the  slow  reaction  or  the  ob- 
tusaquinone-enhanced  reaction  inhibit  the 
catechol  dehydrogenase  function  of  phenol-ox- 
idase.  The  phenoloxidase-modifying  properties  of 
obtusaquinone  and  obtusastyrene  may  be  related 
to  the  inhibition  of  shell  formation  in  wood-boring 
bivalve  larvae  settling  on  rosewood.  (Katz) 
W77-06292 


FEEDING  MODES  AND  PREY  SIZE  SELEC- 
TION IN  THE  ALEWIFE  (ALOSA  PSEU- 
DOHARENGUS), 

Wisconsin    Univ.-Milwaukee.    Center   for   Great 

Lakes  Studies;  and  Wisconsin  Univ.-Milwaukee 

Dept.  of  Zoology. 

J.  Janssen. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  33,  p.  1972-1975,  1976,  1  fig.  I  tab  9 
ref. 

Descriptors:  'Zooplankton,  'Fish  behavior 
'Feeding  rates,  'Fish  diets,  'Fish  food  organisms! 
Prey  fish,  Food  chains,  Nutrient  requirements 
'Predation,  'Lake  Michigan. 
Identifiers:  'Alewives,  'Alosa  pseudoharengus, 
Feeding  behavior,  Prey  size  selection. 

Alewives  (Alosa  pseudoharengus  fed  on  zooplank- 
ton in  3  modes:  (1)  particulate  feeding  on  in- 
dividual prey;  (2)  filtering  with  the  mouth  held 
agape,  accompanied  by  strong  swimming;  and  (3) 
gulping,  in  which  the  mouth  opened  and  closed 
more  slowly  than  a  particulate  feeder  and  more 
rapidly  than  a  filterer  and  swimming  was  slower 
than  in  a  filterer.  Individuals  that  fed  by  filtering 
were  not  size  selective;  gulpers  were  size  selec- 
tive; and  particulate  feeders  were  more  selective 
than  gulpers.  Gulpers  and  filters  took  more  than 
one  prey  per  mouth  opening  and  closing;  particu- 
late feeders  took  only  one.  (Katz) 
W77-06293 


BIOCONCENTRATION  OF  XENOBIOTICS  IN 
TROUT  BILE:  A  PROPOSED  MONITORING 
AID  FOR  SOME  WATERBORNE  CHEMICALS 

Medical  Coll.  of  Wisconsin,  Milwaukee.  Dept.  of 

Pharmacology. 

C.  N.  Statham,  M.  J.  Melancon,  Jr.,  and  J.  L. 

Lech. 

Science,  Vol.  193,  p.  680-681,  1976. 1  tab.,  10  ref. 

Descriptors:  'Rainbow  trout,  'Salmonids,  'Trout 
'Fish  physiology,  Mode  of  action,  Path  of  pollu- 
tants, Methodology,  'Bioindicators,  Bioassay 
Radioactivity,  Tracers,  Analytical  techniques' 
Laboratory  tests,  Water  quality,  'Pollutant 
identification. 

Identifiers:   'Xenobiotics,  Bile,  Tissue  analysis 
'Bioaccumulation. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


A  technique  was  proposed  for  the  monitoring  of 
certain  xenobiotic  pollutants  in  suspect  aquatic  en- 
vironments by  fish  bile  analysis.  Bile  removed 
from  rainbow  trout  (Salmo  gairdneri)  exposed  to 
nine  different  radioactive  compounds  in  vivo  con- 
tained concentrations  of  radioactivity  greater  than 
those  in  the  surrounding  water.  Bile-to-water 
radioactivity  ratios  as  high  as  10,000:1  were  found 
after  24-hour  exposures.  The  results  of  these  ex- 
periments suggested  that  analysis  of  bile  of  wild  or 
caged  fish  from  a  suspect  site  may  be  useful  as  a 
qualitative  monitoring  aid  for  certain  types  of 
xenobiotics  in  water.  (Katz) 
W77-06294 


SORPTION  OF  CADMIUM  BY  A  POPULATION 
OF  THE  DIATOM  PHAEODACTYLUM 
TRICORNUTUM  IN  CULTURE  (SORPTION  DU 
CADMIUM  PAR  UNE  POPULATION  DE  LA 
DIATOMEE  PHAEODACTYLUM  TRICORNU- 
TUM EN  CULTURE), 

Quebec  Univ.,  Rimouski.  Dept.  of  Oceanography. 
D.  Cossa. 

Marine  Biology,  Vol.  34,  p.  163-167,  1976.  2  fig.,  2 
tab.,  13ref. 

Descriptors:  "Cadmium,  *Metals,  *Diatoms, 
*Algae,  "Metabolism,  "Absorption,  "Adsorption, 
Mode  of  action,  Path  of  pollutants,  Chemical  reac- 
tions, Chelation,  Growth  stages,  Laboratory  test. 
Identifiers:  "Phaeodactylum  tricornutum,  Bioac- 
cumulation,  Tissue  analysis. 

The  uptake  of  cadmium  by  the  marine  diatom 
Phaeodactylum  tricornutum  (Bohlin)  maintained 
in  batch  culture  was  measured  as  a  function  of 
successive  growth  stages  of  the  diatom,  and  of  the 
chemical  form  of  cadmium  in  the  culture  medium. 
The  relative  importance  of  adsorption  and  absorp- 
tion of  cadmium  by  the  diatom  was  evaluated. 
When  cadmium  was  chelated  by 

ethylenediaminetetraacetate  (EDTA)  the  uptake 
was  negligible.  In  the  absence  of  a  chelating  agent 
the  uptake  varied  with  the  growth  phase  of  the  cul- 
ture, and  the  major  part  of  the  uptake  was  by  ad- 
sorption. Two  opposite  phenomena  seemed  to  be 
responsible  for  the  processes  observed:  adsorp- 
tion of  cadmium  on  the  cell  walls  followed  by  a 
gradual  elution  (desorption)  by  external 
metabolites.  (Katz) 
W77-06295 


THE  COMMON  MUSSEL  MYTILUS  EDULIS  AS 
AN  INDICATOR  OF  POLLUTION  BY  ZINC, 
CADMIUM,  LEAD,  AND  COPPER.  II.  RELA- 
TIONSHIP OF  METALS  IN  THE  MUSSEL  TO 
THOSE  DISCHARGED  BY  INDUSTRY, 
Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 
Zoology. 
D.  J.  H.  Phillips. 

Marine  Biology,  Vol.  38,  p.  71-80,  1976.  4  fig.,  2 
tab.,24ref. 

Descriptors:  Effluents,  Indicators,  "Bioindicators, 
"Mussels,  "Mollusks,  "Gastropods,  "Metals, 
"Industrial  wastes,  "Zinc,  "Cadmium,  "Lead, 
"Copper,  Water  pollution  sources,  Path  of  pollu- 
tants, Water  quality,  Monitoring,  Animal 
physiology,  Laboratory  tests,  Water  analysis, 
"Australia,  Bays,  Waste  disposal. 
Identifiers:  Bioaccumulation,  Port  Phillip 
Bay(Australia),  Western  Port  Bay(Australia). 

Concentrations  of  zinc,  cadmium,  lead  and  copper 
were  measured  in  whole  soft  parts  of  the  common 
mussel  Mytilus  edulis  to  determine  its  potential  as 
a  bioindicator  for  trace  metals.  M.  edulis  was 
found  to  be  an  efficient  time-integrated  indicator 
of  zinc,  cadmium  and  lead  over  varied  environ- 
mental conditions  including  changes  in  salinity, 
water  temperature,  relative  metal  concentrations, 
and  depth  and  season  of  sampling.  The  mussel  was 
recommended  as  an  alternative  indicator  to  sedi- 
ment and  water  analysis  and  was  suggested  for  the 
monitoring  of  industrial  effluents  at  the  discharge 
site,  allowing  rapid  and  inexpensive  water  quality 


control.  Its  use  as  an  indicator  for  copper  was 

discouraged.  (Katz) 

W77-06296 


EXPERIMENTAL  VERIFICATION  OF  THE 
MAXIMUM  PERMISSIBLE  CONCENTRATION 
ON  METHYL  AND  BUTYL  ESTERS  OF 
METHACRYLIC  ACID  IN  WATER  BODIES,  (IN 

RUSSIAN), 

Nauchno-Issledovatelskii        Institut        Gigieny, 

Moscow  (USSR). 

N.  V.  Klimkim,  R.  S.  Ekhina,  and  A.  N.  Sergecv. 

GigSanit4,p6-ll,  1976. 

Descriptors:    "Lethal   limit,    Pollutant   identifica- 
tion, Toxicity,  "Organic  acids,  Organoleptic  pro- 
perties, Rodents,  Water  pollution  effects. 
Identifiers:  "Esters,  "Methacrylic-acid, 

"Metacrylates. 

Complex  hygienic  investigations  were  carried  out 
to  substantiate  the  maximum  permissible  concen- 
tration of  methylmetacrylate  (MMA)  and  butyl- 
metacrylate  (BMA)  in  water  bodies.  The  suggested 
standard  level  of  MMA  is  0.1  mg/1,  judging  by  its 
toxic  effect  on  the  body  of  warm-blooded  animals 
(mouse,  rat,  rabbit,  guinea  pig),  and  that  of  BMA 
0.02  mg/1,  judging  by  its  effect  on  the  organoleptic 
properties  of  water,  i.e.,  its  smell. -Copyright 
1976,  Biological  Abstracts,  Inc. 
W77-06299 


THE  EFFECT  OF  HYDROTECHNICAL  CON- 
STRUCTION ON  THE  PARASITES  OF  THE 
DENIPER  RIVER,  (IN  RUSSIAN), 

Akademiya  Nauk  URSR,  Kiev.  Instytut  Zoologii. 
A  P.  Markevich,  M.  P.  Iskov,  V.  P.  Koval',  and 
M.  I.  Chernogorenko. 
Gidrobiol  Zh  12(2),  p  5-12,  1976. 

Descriptors:   "Fish  parasites,   Rivers,  Construc- 
tion, Ecosystems,  "Mollusks,  "Trematodes. 
Identifiers:  Trematodes,  Ukrainian-Ssr, 

*USSR(Dnieper  River). 

Hydrotechnical  construction  along  the  Dnieper 
River  (Ukrainian  SSR,USSR)  resulted  in  nu- 
merous hydrological,  hydrochemical  and 
hydrophysical  changes.  The  effect  of  this  con- 
struction on  the  ecosystem  in  general  and  on  the 
parasite  fauna  in  particular  at  the  sites  of  the  major 
reservoirs  of  the  Dnieper  series  is  discussed.  The 
trematode  fauna  of  mollusks  and  parasites  of  the 
ichthyofauna  are  given  particular  attention.— 
Copyright  1976,  Biological  Abstracts,  Inc. 
W77-06323 


PRIMARY  PRODUCTION  OF  THE 

PHYTOPLANKTON  OF  THE  UCHINSKOYE 
RESERVOIR,  (IN  RUSSIAN), 

Moscow  State  Univ.  (USSR). 
D.  V.  Nakani,  and  M.  N.  Korsak. 
Gidrobiol  Zh  12(2),  p  87-90,  1976. 

Descriptors:  "Primary  productivity,  Reservoirs, 
"Phytoplankton,  Light,  Cyanophyta, 

"Mesotrophy,  Temperature. 

Identifiers:  Asterionella-formosa,  Melosira-granu- 
lata,  Melosira-italica,  Microcystis-aeruginosa, 
Microcystis-pulverea,  Pediastrum-duplex,  Rus- 
sian-SFSR,  Scenedesmus-bijugatus, 

Scenedesmus-quadricauda,  Stephanodiscus- 

hantzschii,  *USSR(Uchinskoye  Reservoir). 

The  primary  production  of  the  Uchinskoye  Reser- 
voir (Russian  SFSR,  USSR)  phytoplankton, 
dominated  by  Asterionella  formosa,  Melosira  ital- 
ica,  M.  granulata,  Stephanodiscus  hantzschii, 
Microcystis  aeruginosa,  M.  pulverea,  ediastrum 
duplex,  Scenedesmus  bijugatus  and  S.  quadricau- 
da,  was  studied  in  June-Sept.,  1973.  The  gross  out- 
put decreased  as  the  depth  of  the  water  decreased; 
this  was  primarily  the  result  of  lack  of  light  rather 
than  a  decrease  in  temperature.  Maximum  produc- 
tion values  were  observed  at  0.5  and  1.2  m,  and 


60%  of  the  organic  substances  were  created  i 
0-3  m  layer.  The  summer  peak  of  production 
cured  during  the  period  of  massive  blue-gj 
algal  development  in  the  middle  of  July  to 
beginning  of  Aug.,  when  M.  aeruginosa  compi 
90%  of  the  total  phytoplankton  quantity  The| 
production  for  the  vegetation  period  May-S 
was  estimated  at  40  g  C/m2,  and  the  solar  i 
utilization  coefficient  was  0.007,  indicating 
the  reservoir  is  mcsotrophic- Copyright  1 
Biological  Abstracts,  Inc. 
W77-06332 


IMPROVED  EXTRACTION 

CHLOROPHYLL    A    AND    B    FROM    AL< 
USING  DIMETHYL  SULFOXIDE. 
Geological      Survey,      Doraville,      Ga.      W 
Resources  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W77 -06337 


NUTRIENT  BUDGETS  FOR  LAKE  ERIE,  1* 

Canada    Centre    for   Inland    Waters,    Burlim 

(Ontario). 

N.  M.  Burns. 

Journal  Fisheries  Research  Board  of  Canada, 

33,  p.  520-536,  1976.  6  fig.,  9  tab.,  26  ref . 

Descriptors:  "Nutrients,  "Lake  Erie,  *W 
quality,  Depth-area-duration  analysis,  Chlor 
Phosphorus,  Nitrogen,  Silica,  Cycling  nutri 
Epilimnion,  Equations,  Water  storage,  1 
basins,  Phytoplankton,  International  waj 
Canada. 

Identifiers:  "Nutrient  budgets,  Central  basinO 
Erie),  Western  basin(Lake  Erie),  Eas 
Basin(Lake  Erie),  Great  Lakes  Water  Qj 
Agreement. 

A  simple  water  budget  was  calculated  for  1 
Erie  in  1970,  for  quantities  of  water,  chloride, 
phosphorus  entering  and  leaving  the 
Phosphorus  was  budgeted  for  three  geogra 
lake  basins  and  was  further  disaggregated 
epilimnion  budgets  for  two  of  the  basins.  Ep 
nion  budgets  were  also  developed  for  soluble 
ganic  nitrogen  (SIN)  and  soluble  reactive  I 
(SRS).  Calculations,  including  use  of  a  mesc 
nion  exchange  model,  showed  patterns  of 
material  transport  between  lake  zones,  how 
transports  occurred,  and  how  inputs  of  vai 
nutrients  might  impact  on  loadings.  It  was 
eluded  that:  (1)  summer  sources  of  SRS  are  un 
trollable  by  man,  and  (2)  nitrogen  loading  tc 
epilimnion  is  partially  controllable,  and  I 
reduction  could  be  achieved  by  limiting  spring 
inputs  of  nitrogen  compounds.  If  phosphoru 
puts  to  the  lake  are  reduced  to  14,600  metric 
as  planned,  three  changes  in  lake  water  qu 
would  possibly  result:  (1)  the  western  basin 
southshore  waters  of  the  central  basin  would  ; 
a  marked  improvement;  (2)  open  and  norths 
waters  of  the  central  basin  would  show  a  slov 
provement  commencing  some  years  after  the  1 
ing  reductions  and  continuing  for  many  year; 
north  and  south  shoreline  areas  of  the  ea: 
basin  would  improve  in  a  few  years  but 
waters  of  the  basin  would  take  many  years  t 
dicate  measurable  change.  (Auen-Wisconsin) 
W77-06351 


MAINE  LAKE  WATER  QUALITY  STRATEt 

Maine  Dept.  of  Environmental  Protection, 

gusta. 

Maine  Bureau  of  Water  Quality  Control,  Di 

Lakes  and  Biological  Studies.  July  18,  1975. 70 

fig.,  4  tab.,  43  ref. 

Descriptors:  "Maine,  "Lakes,  "Water  qu;. 
"Eutrophication,  Planning,  Water  pollution 
trol.  Water  management(Applied),  Long-i 
planning,  Trophic  level,  Water  quality  stand: 
Law  enforcement,  Regulation,  Land  use,  Alt" 
tive  planning,  Marshes,  Freshwater  marshes,' 
vironmental  effects,  Nutrient  removal.  Water 
management. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Effects  Of  Pollution— Group  5C 


ifiers:       *Cobbossee       Watershed(Maine), 
lem  identification  and  ranking,  Lake  restora- 
tion of  culturally-stressed  lakes  and  the 
ction  of  unspoiled  lakes  are  both  emphasized 
tudy  of  ways  in  which  nearly  3,000  lakes  and 
ponds  in  Maine  can  be  protected  in  the  fu- 
The  recommendations  include  but  are  not 
d  to  the  following:  (1)  Stricter  enforcement 
sting  lake  water  quality  roles  are  needed;  (2) 
ig-term    monitoring    program    should    be 
ished  for  updating  trophic  classification  and 
asure  trends  in  trophic  status;  (3)  land  use 
>ls  should  be  developed  to  minimize  nutrient 
idiment  additions  from  nonpoint  sources  in 
Jture  and  forestry;  (4)  alternative  solutions 
micipal  waste  disposal  problems  should  be 
to  avoid  discharge  of  wastewater  treatment 
effluents  to  lakes;  (5)  an  annual  revision  of 
t  of  'problem'  lakes  in  the  state  should  be 
including  an  evaluation  of  the  system  of  pri- 
ranking;  (6)  marshed  should  be  protected 
iredging  and  filling  through  enactment  of  a 
rater  wetlands  act  by  the  state;  (7)  to  reduce 
dosphorus  loads  by  50%,  all  phosphorus  de- 
ls should  be  banned;  (8)  the  Cobbossee 
shed  District  might  be  used  as  a  pilot  for 
pment  of  future  watershed  districts.  Other 
mendations  deal  with  public  participation 
e  need  for  greater  levels  of  intergovernmen- 
peration.  (Harris-Wisconsin) 
S357 


«PHORUS  BUDGET  FOR  LAKE  ERIE, 

»  Centre   for  Inland   Waters,   Burlington 

io). 

3urns,  J.  D.  H.  Williams,  J.  M.  Jaquet  A  L 

np,  and  D.  C.  L.  Lam. 

I  Fisheries  Research  Board  of  Canada  Vol 

64-573, 1976.  2  fig.,  9  tab.,  16  ref. 

rtors:  'Lake  Erie,  'Phosphorus,  Water 
.  Depth-area-duration  analysis,  Cycling 
ts,  Lake  basins,  International  waters, 
,  Input-output  analysis, 
ers:  'Phosphorus  budgets,  Central 
ake  Erie),  Western  basin(Lake  Erie),  East- 
in(Lake  Erie),  Great  Lakes  Water  Quality 
lent.  ^        } 

et  for  retention  of  apatite  phosphorus  (AP) 
lapatite  phosphorus  (NAP)  was  calculated 
western,  central  and  eastern  basins  of  Lake 

two  independent  methods,  which  agreed 
.5%  of  their  mean  for  the  total  phosphorus 
n  within  the  entire  lake.  Estimates  of  AP 
n  within  the  western  basin  also  agreed 
iwever,  the  input-output  balance  estimates 
■tention  in  the  central  basin  and  of  NAP  re- 
in the  western  and  central  basins  greatly 
d  the  corresponding  sedimentation  values, 
n    the    eastern    basin    this    pattern    was 

■  The  AP  discrepancy  was  attributed  to 
ved  transport  of  AP  from  the  central  to  the 
basin  via  nearshore  currents  past  Long 
'mle  NAP  discrepancies  were  largely  at- 

fo  its  eastward  movement  through  the 
>m  about  2  meters  of  the  lake  bottom.  The 
of  the  total  phosphorus  budgets  for  the 
:rent  forms  was  necessary  because  apatite 
t  enter  the  phosphorus  cycle.  The  total 
M  phosphorus  retained  within  the  lake  in 
s  41,000  metric  tons,  or  about  92%  of 
P  of  natural  origin  and  inert  nature  ac- 

for  approximately  44%  of  the  total 
rus  retained.  A  reduction  in 
gemc  phosphorus  input  of  about  15,000 
ns/year  would  reduce  the  present  annual 
]»s  loading  to  approximate  the  pre-1850 
'■S.  Auen-Wisconsin). 


POLICY  REGARDING  THE  USE  OF  COPPER 
COMPOUNDS  AS  AQUATIC  HERBICIDES  IN 

Maine  Dept.  of  Environmental  Protection    Au- 
gusta. Div.  of  Lakes  and  Biological  Studies 

52£)S?Sy  bibh°graPh'c  entry  see  Field  5G. 
W  77-063  66 


wvrDNyKAT,ONS  OF  THE  MISSISSIPPI 
RIVER  AND  ITS  TRIBUTARIES  WATER  BOT- 
TOM SEDIMENT  AND  POINT  SOURCES 

Minnesota     Pollution     Control     Agency'     Min- 
neapolis. Surface  and  Groundwaters  Section 
M.  E.  Hora. 
November  1975.  23  p.  3  fig.,  6  tab.,  1  append. 

Descriptors:  'Polychlorinated  biphenyls 

Mississippi  River,  'Bottom  sediments,  *  Water 
pollution  sources,  'Tributaries,  Aroclors  Min- 
nesota, Fish,  Dredging,  Wisconsin,  Pesticide 
residues,  Industrial  wastes,  Effluents. 

The  Mississippi  River  from  Monticello,  Minnesota 
to  Alma,  Wisconsin  and  selected  tributaries  were 
sampled  in  summer  1975  to  estimate  the  extent  of 
polychlorinated    biphenyl    (PCB)    contamination 
frive  river  water  stations  showed  PCB  concentra- 
tions ranging  from  0.04  to  10  ppb.  The  Crow,  Min- 
nesota, Vermillion,  Cannon  Rivers  and  Hay  Creek 
showed  no  PCB  concentrations  above  the  detec- 
tion limit  in  the  sediments;  the  Rum  and  ST.  Croix 
Rivers  showed  concentrations  ranging  from  40  to 
70  ppb  at  their  confluence  with  the  Mississippi 
River.  Higher  fish  flesh  PCB  concentations  ap- 
peared to  correspond  to  higher  PCB  levels  in  the 
sediments.  Only  two  wastewater  treatment  plant 
effluents   showed   PCB   levels   above   0  40  ppb 
while  the  other  31  plant  effluents  had  no  detecta- 
ble levels.  Of  61   industrial  discharges  sampled, 
only  one  had  a  PCB  concentration  above  the  0  40 
ppb    detection    limit.    Dredging    activities    were 
thought  to  be  a  PCB  source,  as  water  samples 
above  and  below  a  dredging  site  contained  unde- 
tectable levels,  the  spoil  runoff  sampple  contained 
a  PCB  concentration  of  0.5  ppb.  Araclor  1254  was 
the  most  commonly  identified  PCB  in  water  sam- 
ples (49%)  and  sediments  (54%).  Aroclors  1221, 
1242  and  1248  represented  18%,   18%  and  13%' 
respectively.  Bottom  sediments  were  a  good  in- 
dicator of  PCB  pollution.  (Auen-Wisconsin) 
W77-06368 


m 


PROPOSED    TROPHIC    CLASSIFICATION    OF 
THE  GREAT  PONDS  OF  MAINE, 

Maine  Dept.  of  Environmental  Protection,  Au- 
gusta. Div.  of  Lakes  and  Biological  Studies 
J.  Bailey. 

Draft  Report,  October  1975.  26  p.  2  fig,  3  tab   20 
ref. 

Descriptors:  'Trophic  level,  'Classification 
'Lakes,  'Ponds,  'Maine,  'Water  quality  stan- 
dards, Baseline  studies,  Water  manage- 
ment(Applied),  Eutrophication,  Impoundments. 
Identifiers:  Trophic  state  index,  'Trophic  classifi- 
cation. 


A  classification  system  designed  as  a  management 
tool  to  control  eutrophication  is  proposed  for 
Maine's  Great  Ponds-defined  as  natural  bodies  of 
water  larger  than  10  acres  and  altered  bodies  of 
water  and  impoundments  larger  than  30  acres  with 
two  or  more  owners  enjoying  shoreline  property 
rights.  The  purpose  of  the  system  is  to  determine 
the  existing  water  quality  of  the  Great  Ponds,  to 
determine  what  activities  affect  water  quality  and 
to  predict  the  consequences  of  different  land  uses. 
The  proposed  index  is  to  be  expressed  on  a  numer- 
ical scale  of  0  to  100,  with  the  lowest  designation 
indicating  the  highest  water  quality  as  reflected  by 
Secchi  disk  measurements  (in  meters),  surface 
phosphorus  concentrations  (in  mg/cu  m),  and  sur- 
face chlorophyll  (in  mg/cu  m).  Water  quality 
management  strategies  are  to  include  elimination 
of  point  phosphorus  sources  and  estimates  of 
phosphorus  loading  from  non-point  sources  based 


on  land  use  patterns.  Future  water  quality  changes 
are  predicted  using  a  simple  model  that  relates 
water  quality  phosphorus  loading,  and  the  in- 
dividual assimilation  capacity  of  each  Great  Pond 
Capacity  is  deter  ined  by  measuring  hydraulic  re- 
tention time  and  av_.  -e  depth.  The  m<  del  is  use- 
ful in  evaluating  specu.  ^evelonmc  ,i  proposals 
or  sewage  abatement  programs.  i.Auen-Wisconsin) 
W77-06372 


STANDARD  PROCEDURES  FOR  BIOLOGICAL 
EVALUATION. 

Maine  Dept.  of  Environmental  Protection,  Au- 
gusta. Div.  of  Lakes  and  Biological  Studies. 
For  primary  bibliographic  entry  see  Field  5A 
W77-06374 


THE  PRODUCTION  OF  MARINE  ORGANISMS 
UNDER  NATURAL  CONDITIONS  AND  IN  CUL- 
TURES (IN  GERMAN), 
Kiel  Univ.  (West  Germany). 
P.  H.  Koske,  J.  Lenz,  W.  Nellen,  and  B. 
Zeitzschel. 

Bundesministerium  fur  Forschung  und 
Technologie,  April  1975.  99  p.  8  fig,  14  tab,  235  ref 
Report  M  75-01. 

Descriptors:  'Food  chains,  'Aquaculture, 
'Marine  organisms,  'Productivity,  Phytoplank- 
ton,  Zooplankton,  Fish  food  organisms,  Cultures, 
Pollutants,  Food  pyramids,  Oceans,  Organic  com- 
pounds, Toxicity. 
Identifiers:  Bioaccumulation. 

The  production  efficiency  achieved  thus  far  in  the 
field  of  marine  aquaculture  is  compared  with 
productivity  under  natural  conditions  in  the 
oceans.  The  major  ecological  factors  limiting  natu- 
ral productivity  are  pointed  out  and  the  problems 
and  potentialities  of  aquaculture  on  various  levels 
of  the  food  chain  are  discussed.  Attention  is 
mainly  focused  on  unicellular  algae  as  primary 
procedures,  herbivorous  zooplankton  as  seconda- 
ry producers,  and  the  final  products-mussels,  fish 
and  shrimps,  which  rely  on  both  of  these  food 
levels.  The  fourth  chapter  is  devoted  to  the  general 
laws  governing  growth  of  cultured  organisms  as 
demonstrated  by  phytoplankton  algae,  the  group 
most  intensively  studied  so  far.  A  brief  discussion 
deals  with  the  biaccumulation  of  toxic  substances 
(Auen-Wisconsin). 
W77-06375 


EFFECTS  OF  LEACHED  MIREX  ON  EXPERI- 
MENTAL COMMUNITIES  OF  ESTUARINE 
ANIMALS, 

Environmental  Research  Lab.,  Gulf  Breeze  Fla 

M.  E.  Tagatz,  P.  W.  Borthwick,  J.  M.  Ivey  and  J 

Knight. 

Archives   of   Environmental  Contamination  and 

Toxicology,  Vol  4,  No  4,  p  435-442,  1976.  4  tab   11 

ref. 

Descriptors:  'Chlorinated  hydrocarbon  pesticides 
'Toxicity,  'Shellfish,  'Insecticides,  'Mortality' 
Southeast  US,  Runoff,  Baits,  Fish,  Pink  shrimp' 
Crabs,  Mussels,  Oysters,  Minnows,  Bottom  sedi- 
ments, Estuaries. 

Identifiers:  'Bioaccumulation,  'Mirex,  Grass 
shnmp,  Mud  crabs,  Hermit  crabs,  Ribbed  mus- 
sels, American  oysters,  Sheepshead  minnows. 

A  study  demonstrated  that  mirex,  a  chlorinated 
hydrocarbon  insecticide  applied  in  bait  form  to 
control  imported  fire  ants  in  the  southeastern 
United  States,  can  be  leached  from  the  bait  by 
fresh  water  and  that  it  can  be  concentrated  by  and 
affect  survival  of  members  in  an  experimental 
estuanne  community.  The  ten-week  investigation 
used  leached  mirex  mixed  with  salt  water  to  yield 
concentrations  averaging  0.038  microgram/1.  Mor- 
tality of  grass  shrimp  (Palaemonetes  vulgaris) 
pink  shnmp  (Penaeus  duorarum),  common  mud 
crabs  (Panopeus  herbstii)  and  striped  hermit  crabs 
(Clioananus  cittatus)  was  significantly  higher  in 
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tanks  containing  mirex.  Mortality  of  ribbed  mus- 
sels (Modiolus  demissus)  and  American  oysters 
(Crassostera  virginica)  was  significantly  lower  in 
treated  tanks,  probably  because  the  numbers  of 
both  crab  species,  which  ate  the  bivalves,  were 
reduced.  Sheepshead  minnows  (Cyprinodon 
variegatus)  were  least  af.ected  by  mirex.  Almost 
all  deaths  occurred  after  10  or  more  days  of  expo- 
sure. All  exposed  animals  accumulated  mirex, 
with  maximum  concentrations  ranging  from  5500X 
in  pink  shrimp  to  73.700X  in  soft  tissues  of 
oysters,  above  the  concentration  in  the  water.  The 
sand  substratum  contained  this  chlorinated 
hydrocarbon  insecticide  up  to  1500X  that  in  the 
water.  (Auen-Wisconsin). 
W77-06376 


THE  INFLUENCE  OF  DAYLENGTH,  LIGHT  IN- 
TENSITY AND  TEMPERATURE  ON  THE 
GROWTH  RATES  OF  PLANKTONIC  BLUE- 
GREEN  ALGAE, 

Northern  Ireland  Dept.  of  Agriculture,  Antrim; 
and  Ministry  of  Agriculture,  Antrim  (Northern  Ire- 
land). Freshwater  Biological  Investigation  Unit. 
R.  H.  Foy,  C.  E.  Gibson,  and  R.  V.  Smith. 
British  Phycological  Journal,  Vol  2,  p  151-163, 
1976.  6  fig,  6  tab,  18ref. 

Descriptors:  "Cyanophyta,  *Growth  rates,  "Light 
intensity,     "Photoperiodism,     Anabaena,     Water 
temperature.  Foreign  research,  *Eutrophication. 
Identifiers:  "Lough  Neagh(Ireland), 

Aphanizomenon  flos-aquae,  Oscillatoria  agardhii, 
Oscillatoria  redekei,  Anabaena  flos-aquae. 

The  unexpected  finding  that  growth  rates  of  the 
four  dominant  blue-green  alga  in  Lough  Neagh, 
Ireland,  when  corrected  for  an  equivalent 
photoperiod,  were  markedly  faster  than  those  ob- 
tained from  laboratory  culture  studies  under  a  con- 
tinuous light  regime,  was  investigated  by  culturing 
the  species  under  a  range  of  temperature  and  light- 
dark  conditions.  The  in  vitro  growth  rates  under 
continuous  light  of  Anabena  flos-aquae, 
Aphanizomenon  flos-aquae,  Oscillatoria  aghardii 
and  O.  redekei,  were  slower  than  in  situ  rates, 
when  corrected  for  hours  of  light.  However,  by 
culturing  on  a  6: 18  light-dark  cycle  in  vitro  growth 
rates  were  obtained  that  were  similar  to  the  in  situ 
rates.  Under  continuous  light  small  species 
showed  the  fastest  growth,  with  O.  redekei  the 
dominant  species.  But  this  pattern  was  almost 
completely  reversed  under  the  light-dark  cycle 
with  0.  redekei  only  exhibiting  the  fastest  growth 
rate  under  low  light  conditions.  This  observation 
agreed  with  Lough  Neagh  field  data  whch  showed 
that  0.  redekei  reached  its  maximum  crop  in  April 
while  the  other  three  species  were  dominant  dur- 
ing summer.  Compared  to  the  generally-assumed 
high  thermal  requirements  of  blue-green  algae  the 
temperature  maxima  of  the  four  species  were  low; 
no  growth  was  observed  at  35C  for  any  species 
while  Anabaena  flos-aquae  was  severely  inhibited 
at  25C.  (Auen-Wisconsin) 
W77-06377 


HISTORY  OF  THE  PHOSPHATE  DETERGENT 
BAN  IN  INDIANA, 

Manchester  Coll.,  North  Manchester,  Ind. 
For  primary  bibliographic  entry  see  Field  5G. 
W77-06378 


DOCUMENTATION  OF  SELECTED  CON- 
STRUCTS AND  PARAMETER  VALUES  IN  THE 
AQUATIC  MODEL  CLEANER, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
D.  Scavia,  and  R.  A.  Park. 

Ecological  Modelling,  Vol  2,  p  33-58,  1976.  10  fig, 
6  tab,  58  ref .  (Rensellaer  Fresh  Water  Institute  Re- 
port FWI  75-9,  1975;  IBP  Contribution  235).  NSF 
AG-199,  BMS69-01 147.  A09,  EPA  68-03-2142. 

Descriptors:  Computer  models,  *Lakes, 
•Equations,  'Mathematical  models,  "Computer 
programs,  Phytoplankton,  Zooplankton,  Cycling 


nutrients,  Photosynthesis,  Light  intensity,  Wat'-r 
temperature,  Productivity,  Grazing,  Biomass, 
Predation,  Respiration,  Growth  rates,  Mortality, 
Phosphorus,  Nitrogen,  Microbial  degradation, 
Documentation. 

Identifiers:  "Computer  model  CLEAN, 
•Computer  model  CLEANER,  Lake  George(NY), 
Lake  Wingra(Wis). 

The  mathematical  aquatic  model  CLEAN,  based 
on  detailed  studies  at  Lake  Wingra,  Wisconsin, 
and  Lake  George,  New  York,  has  been  improved 
with  incorporation  of  phosphorus  and  nitrogen 
cycling,  addition  of  compartments  for  blue-green 
algae  and  dissolved  oxygen,  reformulation  of  the 
decomposition  submodels,  and  refinement  of  vari- 
ous process  terms.  A  routine  has  also  been  in- 
cluded to  transform  biomass  values  into  environ- 
mental-perception characteristics  such  as  pre- 
dicted secchi  disk  readings,  fish  catch,  algal  ratios, 
and  concentrations  of  noxious  algae.  Mathemati- 
cal constructs  (process  representations)  critical  to 
the  phytoplankton  and  zooplankton  submodels  in 
the  revised  CLEANER  model  are  described  and 
the  parameterizations  of  the  phytoplankton, 
zooplankton,  and  nutrient  submodels  are  docu- 
mented, and  their  simulated  behavior  through  a 
typical  year  are  illustrated.  The  time-course  rela- 
tions of  the  processes  controlling  the  state  varia- 
bles of  the  model,  including  phytoplankton, 
zooplankton  (cladocerans),  and  nutrient  dynamics 
of  reactive  orthophosphate  and  nitrogen  cycling 
are  modeled  and  the  basis  for  the  submodels  is 
discussed.  (Auen-Wisconsin). 
W77-06381 


COMPARISON  OF  BENTHIC  DIATOM  COM- 
MUNITIES IN  LAKE  MICHIGAN  AND  LAKE 
SUPERIOR, 

E.  F.  Stoermer. 

Verhandlungen  Internationale  Vereinigung  Lim- 
nologie,  Vol  19,  Part  II,  p  932-938,  1975.  7  tab,  16 
ref.  EPAR-803037-1. 

Descriptors:      "Diatoms,     "Distribution,     "Lake 
Michigan,  "Lake  Superior,  "Benthic  flora,  Water 
pollution  effects,  Varieties,  Dominant  organisms. 
Benthos,  Lakes. 
Identifiers:  Baccilariophyta. 

Results  based  on  a  limited  number  of  samples  in- 
dicate that  both  the  calculated  diversity  and  ab- 
solute richness  of  Benthic  Diatom  Flora  increase 
as  sampling  proceeds  northward  from  stations  in 
southern  Lake  Michigan  to  the  northern  part  of  the 
lake  and  into  Lake  Superior.  Diatoms  at  selected 
stations  in  Lake  Michigan  and  one  locality  in  Lake 
Superior  were  sampled  at  varying  depths  to  deter- 
mine whether  anthropogenetic  disturbances  affect 
their  diversity  and  abundance.  The  shallowest  sta- 
tions contained  the  highest  numbers  of  taxa  and 
the  highest  diversity  but  while  the  numerical 
values  were  depressed  at  the  very  deep  stations, 
the  diversity  values  were  higher  due  to  the  equita- 
ble distribution  of  species  abundance.  The  highest 
average  diversity,  both  in  taxa  present  and  calcu- 
lated diversity  value  was  found  in  mid-depth  sta- 
tions but  the  numbers  and  diversity  were  smaller 
in  southern  Lake  Michigan  than  those  in  the 
northern  portion  of  the  lake.  The  average  number 
of  taxa  in  Lake  Superior  samples  was  larger  than 
for  stations  in  northern  Lake  Michigan  although 
the  average  diversity  value  was  somewhat 
depressed.  Most  of  the  species  found  in  Lake 
Michigan  were  also  present  in  Lake  Superior; 
however  many  Lake  Superior  species  did  not 
occur  in  Lake  Michigan  samples.  It  is  believed  that 
the  difference  are  due  to  the  varying  degrees  of 
cultural  disturbances  imposed  on  the  different 
study  areas.  (Auen-Wisconsin) 
W77 -06384 


A  PRELIMINARY  ACCOUNT  OF  SOME  LAKES 
AT  DIFFERENT  ALTITUDES  IN  SOUTHWEST 
NEW  ZEALAND, 

V.M.  Stout. 


Verhandlungen  Internationale  Vereinigung 
nologie,  Vol.  19,  Part  II,  p  1452-I4//J,  1975. 
5  tab,  6  ref. 

Descriptors:  "Lakes,  "Water  quality,  "Che 
properties,  "Physical  properties,  "Var 
Specific  conductivity,  Hydrogen  ion  coaci 
tion,  Alkalinity,  Chlorides,  Calcium,  Magae 
Sodium,  Potassium,  Silica,  Nitrogen,  Photpl 
Iron,  Chlorophyll,  Biological  commui 
Foreign  countries,  Eutrophication,  'Oligotrd 
Identifiers:  "New  Zealand,  South  Islanc 
Zealand),  Lake  Eyles(New  Zealand;,  Lak 
belKNew  Zealand),  Lake  Monk(New  Zea 
Lake  Milce(New  Zealand),  Lake  Te  AuCNe* 
land),  Lake  Mouat(New  Zealand), 
Marchant(New  Zealand). 

Physical  and  chemical  characteristics  and  b 
cal  communities  of  seven  oligotrophic  lakes 
Fiordland  National  Park  on  South  Island, 
Zealand,  are  described,  giving  altitude,  ma> 
depth,  minimum  temperature,  secchi 
readings,  and  degree  of  stratification.  All  the 
had  very  low  conductivity  and  pH  values;  o 
vales  were  generally  high,  with  the  lowest  o 
saturation  at  60%.  Alkalnity,  as  calciun 
bonate,  varied  from  2.5  to  20.0  g/cu  m;  chl 
and  nitrate  were  often  undetectble.  S 
phophorus  was  never  detectable  (above  0.00 
m).  Calcium  was  the  dominant  cation  and  s 
levels  ranged  from  0.6  to  3.0  g/cu  m.  Pote 
ranged  from  0.09  to  0.38  g/cu  m,  and  the 
measurements  were  in  the  range  of  0.5  to  2. 
m.  Chlorophyll-a  content  was  generally  lov 
dominant  zooplankton  was  the  calanoid  CO 
Boeckella  dilatata,  with  other  zooplankton  s 
listed  in  the  order  of  dominance.  Several 
species  dominated  the  lakes,  with  variatio 
pendent  on  altitude.  (Auen-Wisconsin). 
W77-06385 


ESTIMATING  DAILY  RATES  OF  EXTR/ 
LULAR  DISSOLVED  ORGANIC  CA 
RELEASE  BY  PHYTOPLANKTON  POI 
TIONS, 

T.  A.  Storch,  and  G.  W.  Saunders. 
Verhandlungen  Internationale  Vereinigung 
nologie,  Vol.  19,  Part  II,  p.  952-958,  1975.  5 1 
ref. 

Descriptors:     "Phytoplankton,     "Carbon 

"Measurement,    "Metabolism,    Carbon,    C 

radioisotopes,   Photosynthesis,   Proteins,  1 

"Michigan. 

Identifiers:    "Dissolved  organic  carbon,  * 

Lake(Mich). 

A  procedure  and  rationale  are  given  for  quar 
tion  of  the  maximum  amount  of  dissolved  o 
carbon  given  off  through  extracellular  rele; 
phytoplankton,  on  the  assumption  that  D 
released  solely  from  the  protein  pool.  Is  it 
ble  that  either  high  molecular  weight  subs 
are  derived  from  a  pool  smaller  than  th< 
protein  pool  or  that  DOC  is  simultan 
released  both  from  small  intermediary  pc 
isotopic  equilibrium  and  from  metabolic  poi 
at  isotopic  equilibrium.  The  method  for  calci 
specific  activity  of  the  protein  pool  is  detail' 
essentially  involves  measuring  the  radioa 
and  the  carbon- 12  content  of  the  intrac 
protein  pool.  The  exact  intracellular 
producting  the  extracellular  DOC  and  the  S| 
amounts  originating  from  each  pool  depei 
the  algal  species,  the  algal  growth  stage,  a 
chemical  and  physical  parameters  which  inf 
metabolism.  It  appears  that  phytopl; 
generally  release  higher  molecular  weight  c 
substances  rather  than  simple  sugars,  amine 
and  other  simple  substances.  If  this  is  ta 
phytoplankton  extracellular  release  has  be 
derstimated  and  accurate  estimates  canr 
made  until  the  extracellular  products  are  ' 
cally  identified  and  the  size  of  the  metabolic 
is  determined.  (Auen-Wisconsin) 
W77 -06386 
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I  TRUMMEN  RESTORATION  PROJECT 
TER  AND  SEDIMENT  CHEMISTRY, 

unary  bibliographic  entry  see  Field  5G 
16387 


I  TRUMMEN  RESTORATION  PROJECT 
UCTERIA,  PHYTOPLANKTON  AND 
OPLANKTON  PRODUCTIVITY, 

imary  bibliographic  entry  see  Field  5G 
6388 
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TRUMMEN  RESTORATION  PROJECT 
DOPLANKTON,  MACROBENTHOS  AND 

imary  bibliographic  entry  see  Field  5G 
5389 


IRY    PRODUCTIVITY,     PHYTOPLANK- 
'OPULATIONS  AND  NUTRIENT  BIOAS- 
IN  CHINA  LAKE,  MAINE,  U.S.A., 
hurlow,  R.  B.  Davis,  and  D.  R.  Sasseville. 
idlungen  Internationale   Vereinigung  Lim- 
,  Vol.  19,  Part  II,  p.  1029-1036,  1975  5  fie 
12ref.  B"' 

)tors:     "Maine,     *Primary     productivity 
:nts,     *Phytoplankton,     *Bioassay,     Sam- 
leasonal,  Succession, 
ers.  "China  Lake(Maine). 

1  is  made  on  data  collected  over  13  months 
a  Lake,  Maine  during  1972-73,  concentrat- 

the  relationships  between  nutrients  and 
ankton  populations  and  principal  com- 
i  underlying  seasonal  succession  of  these 
ions.  Phytoplankton  counts  were  made 
assays  were  conducted  on  20  of  26  sam- 
ites. According  to  results,  correlations  of 
ibers  and  cell  volume  with  other  communi- 
Jrties  differed.  Responses  to  nutrient  addi- 

four-hour  carbon- 14  bioassays  and  in  one 
-week  chlorophyll  bioassays  both  differed 
ly  by  season  and  were  maximal  in  early 

for  all  nutrients  tested.  The  trace  elements 
inganese  and  molybdenum  elicited  respon- 
ughout  the  year,  while  the  major  elements 
irus,  nitrogen  and  silicon  elicited  respon- 
anly  during  periods  of  high  standing  crop 
nty  constancy,  and  favorable  light  and 
ture.  Principal  component  analyses  of  the 
inkton  data  depicted  seasonal  changes  in 
aty  composition   and   together  with   the 

results  revealed  a  complex,  shifting  spec- 
nutnent  effects  on  the  phytoplankton  as- 
ss.  (Harris- Wisconsin) 
90 


3LOGICAL  FACTORS  AFFECTING 
ATE  RECYCLING  IN  THE  WATER  OF 
ICAL  EUTROPHIC  LAKE, 

ler. 

[ungen  Internationale   Vereinigung  Lim- 
Vol.  19,  Part  II,  p.  1404-1415,  1975.  6  fig 
ref.  6' 

>rs:       'Tropical       regions,        *Lakes 
H,fi.SY*<?ycling  nutrients,  Iron,  Calcium, 
Alkalinity,  Eutrophication,  Africa, 
s:  *Lake  George(Uganda),   "Phosphate 

:n  previously  demonstrated  that  supplies 
»nic  phosphate  have  considerable  im- 
m  controlling  the  metabolism  of  Lake 
Uganda),  a  shallow  tropical  body  of 
e.d  observations  were  made  to  isolate 
nich  might  influence  this  phosphate  con- 
Sampling  along  transects  showed 
'nosphate  correlations  with  the  amount 
ved  organic  material  and  with  iron 
J  experiments,  in  which  calcium  and 
:entrations,  acidity/alkalinity  and  dis- 
ganic  material  were  altered,  showed 
luence   of  all   these   factors   upon    the 


Phosphate  concentrations.  Calcium  was  most  in- 

n£C.« 1  '  T  onlyuat,,ni8n  acidity-  suggesting  the 
presence  of  some  hydroxyapatite  co-precipitation 
Analysis  of  the  superficial  mud  supported  this  sug- 
gestion. The  very  high  amount  of  organic  material 
present  may  have  been  too  great  to  inhibit 
phosphate  precipitation  and  possibly  enhanced  it 
instead.  Transitory  high  acidity  during  maximum 
ohotosynthesis  could  inhibit  the  phosphate  species 
W77  06391°  ^  (Harris-Wisc°nsin) 


THE  EFFICIENCY  OF  PHOTOSYNTHETIC 
LIGHT  ENERGY  UTILIZATION  BY  lake 
PHYTOPLANKTON, 

M.  M.  Tilzer,  C.  R.  Goldman,  and  E.  de.  Amezaga. 
Verhandlungen  Internationale  Vereinigung  Lim- 

SKSS  gi-^-807'  1975- 4  *■• ' tab- 23 

Descriptors:  "Lakes,  "Photosynthesis,  Limnolo- 
gy, "Eutrophication,  "Tropic  level,  Phytoplank- 
ton Primary  productivity,  "Energy  conversion, 
Light  penetration,  Plant  pigments,  Attenuation 
Biomass,  Foreign  research. 

Identifiers:  "Photosynthetic  efficiency,  Lake 
Chad(Afnca),  Lake  Wingra(Wis),  Lake  Sam- 
mamish(Wash),  Loch  Leven(Scotland),  Lake 
TahoeCCahf  and  Nev),  Castle  Lake(Calif),  Clear 
Lake(Cahf ),  Vorderer  Finstertaler  Sea(Austria). 

Eight  lakes  of  different  trophic  state  and  latitude 
were       compared      for      degree       of      overall 
photosynthetic  efficiency  as  measured  by  annual 
means  as  well  as  seasonal  fluctuations.  The  study 
utilized  data  collected  by  different  investigators  in 
tropica]   Lake  Chad  (Africa),   highly  productive 
lakes  Wingra  and  Sammamish  (U.S.),  shallow  and 
very  productive  Loch  Leven  (Scotland)  and  Clear 
Lake  (U.S.),  less  productive  and  transparent  sub- 
alpme  Lake  Tahoe  and  Castle  Lake  (U.S.),  and  al- 
pine   Vorderer   Finstertaler   See    (Austria).    The 
latter  two  have  thick,  light-absorbing  ice  covers  in 
winter.  Efficiencies  range  from  0.035  to  3%  and 
are  mainly  controlled  by  events  in  the  upper  layers 
where  light  energy  inputs  are  high.  Biomass  con- 
centrations per  unit  volume  have  the  greatest  ef- 
fects on  efficiency  by  influencing  the  percentage 
of  total  light  which  is  absorbed  by  photosynthetic 
pigments.  In  oligotrophic  lakes  photosynthesis  per 
unit  of  biomass  is  controlled  by  both  abiotic  and 
biotic  factors  and  governs  the  seasonal  eificiency 
fluctuation,    while    in    densely    populated    lakes 
biomass  changes  are  most  important.  In  extremely 
turbid  lakes,  as  well  as  in  transparent  lakes  with 
extremely  low  populations,  efficiency  fluctuations 
are  controlled  by  variations  of  total  light  attenua- 
tions, since  limitation  by  plant  light  attenuation  is 
most  pronounced  here.  (Harris-Wisconsin) 
W77-06393 


DISTINCTIONS  IN  ALGAL  ECOLOGY  AND 
PRODUCTION  IN  TWO  LINKED  UPLAND 
LAKES,  GWYNEDD,  N.  WALES, 

C.  M.  Happey-Wood. 

Verhandlungen   Internationale   Vereinigung  Lim- 
nologie,  Vol.  19,  p.  1045-1056,  1975.  15  fie    1  tab 
13  ref.  *'  ' 

Descriptors:  "Algae,  "Lakes,  "Lake 

morphometry,  "Primary  productivity,  Contours 
Limnology,  Phytoplankton,  Glaciation,  Thermal 
stratification,  Foreign  research,  Dissolved  ox- 
ygen, Water  chemistry,  Photosynthesis,  Tourism 
Identifiers:  "Llyn  Padarn(N  Wales)  "Llvn 
Peris(N  Wales). 

Llyn  Peris  and  Llyn  Padarn,  although  joined  by  a 
single  stream,  comprise  differing  lake  ecosystems 
a  fact  about  the  upland  Welsh  lakes  most  clearly 
demonstrated  by  the  phytoplankton  algae  and  their 
in  situ  photosynthetic  rates.  However,  from  more 
rigorous  study,  these  original  distinctions  appear 
more  suitable  than  was  originaily  apparent  from 
slight  differences  in  lake  morphometry,  stability  of 
thermal  stratification,  dissolved  oxygen  levels  or 


certain  features  of  the  water  chemistry  Dif- 
ferentiation in  physicochemical  characteristics 
may  be  attributed  to  the  shape  of  the  glacial  valley 
and  lake  basins  together  with  the  differing  biologi- 
cal activity  within  the  lakes  and  population  in- 
fluences on  the  already-richer,  lower  lake  of  the 
system-Padarn.  Llyn  Peris  is  nutrient  poor,  with  a 
small  and  patchy  phytoplankton  population  of  low 
productivity.  In  contrast,  Llyn  Padarn  is  richer  in 
nutrients  algae  and  primary  production. 
I  hytoplankters  in  Llyn  utilize  incident  radiation 
more  efficiently  than  those  in  Llyn  Padarn. 
(Harris- Wisconsin) 
W77-06394 


EFFECTS  OF  ZOOPLANKTON  GRAZING  ON 
NUISANCE  ALGAL  BLOOMS, 

South  Dakota  State  Univ.,  Brookngs.  Dept    of 
Botany  and  Biology. 
L.  Haertel. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-265  664, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche' 
Completion  Report,  March  1977.  68  p  5  fig  12 
tab,  27  ref,  2  append.  OWRT  A-047-SDAK(l),'l4- 

Descriptors:  "Eutrophication,  Zooplankton 
Phytoplankton,  "Algae,  Grazing,  Food  webs' 
"Food  chains,  Lakes,  "Standing  crops,  Bioassay,' 
Regression  analysis,  Correlation  analysis' 
Cyanophyta,  Diatoms,  Chlorophyta' 

Chrysophyta. 

Identifiers:  "Zooplankton(Grazing),  Lucustrine 
food  chains,  "Prairie  lakes. 

The  effect  of  zooplankton  grazing  on  the  popula- 
tions of  common  algal  species  was  investigated  by 
three  different  methods  in  four  prairie  lakes.  In  the 
first  method,  the  change  in  standing  crop  of  algae 
over  a  two-day  period  was  measured  by  16  in  situ 
experiments  in  using  three  different  concentra- 
tions of  grazing  zooplankton  in  large  polyethylene 
containers.  The  second  method  involved  analyzing 
the  gut  contents  of  289  zooplankters.  The  third 
method  involved  correlation  and  regression  analy- 
sis of  the  changes  in  standing  crop  of  algae  species 
relative   to  chemical  and  physical  changes   and 
changes  in  the  standing  crop  of  zooplankton  spe- 
cies over  the  same  two-year  period  that  the  experi- 
ments were   being   run.   Agreement  between  all 
three  different  methods  of  analysis  suggests  that  at 
least    five    common    species    of    bloom-forming 
bluegreen   algae,   Anacystis   incerta,   A.   cyanea, 
Aphanizomenon    holsatica,    Anabaena    spp.    and 
Gomphosphaeria  spp.  are  sometimes  grazed  by  the 
zooplankton.   At  least  two  species  of  diatoms, 
Fragilaria  crotonensis,  and  Melosira  spp.,  are  also 
indicated  by  all  three  methods  of  analysis  to  be 
grazed.  Other  species  which  are  probably  occa- 
sionally grazed,   but  which  are  not  sufficiently 
abundant  to  be  tested  by  all  three  methods  include 
the    bluegreen,     Coccochloris    peniocystis,    the 
diatoms,  CycloteUa  spp.,  Stephanodiscus  astrea 
and  Astenonella  formosa,  the  greens,  Oocystis 
spp.      and      Spondylomorum      sp.,      and      the 
chrysophyte,  Dinobryon  sp.  Some  of  the  species 
listed  are  enhanced  by  the  grazing  interaction,  but 
more  are  depleted.  (Wiersma-So  Dak  State) 
W77-06398 


LONG-TERM  EFFECTS  OF  LEAD  EXPOSURE 
ON  THREE  GENERATIONS  OF  BROOK 
TROUT  (SALVELINUS  FONTINALIS), 

Environmental  Research  Lab.-Duluth,  Minn. 
G.  W.  Holcombe,  D.  A.  Benoit,  E.  N.  Leonard 
and  J.  M.  McKim. 

Journal  of  the  Fisheries  Research  Board  of 
Canada,  Vol  33,  p  1731-1741,  1976.  5  fig,  3  tab  26 
ref.  ' 

Descriptors:  "Salmonids,  "Brook  trout  "Trout 
"Metals,  "Lead,  "Fish  physiology,  '"Growth 
stages,  Growth  rates,  Toxicity,  Metabolism  Ab- 
sorption, Path  of  pollutants,  Mode  of  action 
Bioassay,   Analytical   techniques,    "Lethal   limit' 
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Mortality,    Environmental    effects,    Laboratory 

Identifiers:  *Bioaccumulation,  "Scoliosis,  "Tissue 
analysis,  *Fish  morphology,  Spinal  deformities, 
Longterm  bioassays. 

Exposure   of   three  generations   of  brook   trout 
(Salvelinus  fontinalis)  to  mean  total  lead  concen- 
trations  (0.9-474   microgram/1)   showed   that   all 
second-generationn  trout  exposed  to  235  and  474 
microgram/1  Pb  and  34%  of  those  exposed  to  1 19 
microgram    Pb/1    liter   developed    severe    spinal 
deformities  (scoliosis).  Scoliosis  also  appeared  in 
21%  of  the  newly  hatched  third-generation  alevins 
exposed  to  119  microgram  Pb/liter,  and  weights  of 
these  fish  12  wk  after  hatch  were  significantly 
reduced.  Gill,  liver,  and  kidney  tissues  of  first-  and 
second-generation  brook  trout  accumulated  the 
greatest  amount  of  lead.  Only  small  amounts  accu- 
mulated in  the  edible  muscle.  An  equilibrium  of 
lead  residues  was  reached  in  liver  and  kidney  tis- 
sue from  second-generation  fish  after  70  wk  of  ex- 
posure, but  not  in  gill  tissue.  Fish  exposed  to  119 
microgram   Pb/liter  and   then   placed   in   uncon- 
taminated  control  water  for  12  wk  showed  a  70,  78, 
and  74%  loss  in  micrograms  Pb  per  gram  for  gill, 
liver,  and  kidney  tissue,  respectively,  and  a  39,  56, 
and  35%  loss,  respectively,  in  the  total  micrograms 
of  Pb  in  the  whole  tissue.  Residue  analysis  of  eggs, 
alevins,  and  juveniles  showed  that  lead  was  accu- 
mulated during  these  life  stages.  The  maximum  ac- 
ceptable toxicant  concentration  (MATC)  for  brook 
trout  in  water  with  a  hardness  of  44  mg/liter  (as 
CaC03)  and  a  pH  of  6.8-7.6  lies  between  58  and 
119  microgram  liter  for  total  lead  and  between  39 
and  84  microgram/liter  for  dissolved  lead.  The 
MATC  was  based  on  the  development  of  scoliosis 
in    second    and    third-generation    fish    and    the 
reduced    growth    of    12-wk-old    third-generation 
trout.  The  96-h  LC50  for  brook  trout  was  4100 
microgram/liter   based   on   total   lead   and    3362 
microgram/liter   based    on    dissolved    lead;    and 
therefore,    the    application    factor    (MATC/96-h 
LC50)  lies  between  0.012  and  0.029  for  both  total 
and  dissolved  lead.  (Katz) 
W77-06401 


TOXIC  EFFECTS  OF  CADMIUM  ON  THREE 
GENERATIONS  OF  BROOK  TROUT 
(SALVELINUS  FONTINALIS), 

Environmental  Research  Lab.-Duluth,  Minn. 
D.  A.  Benoit,  E.  N.  Leonard,  G.  M.  Christensen, 
andJ.T.  Fiandt. 

Transactions  of  the  American  Fisheries  Society, 
Vol  105,  No  4,  p  550-560,  1976.  3  fig,  2  tab,  25  ref. 

Descriptors:  "Metals,  "Cadmium,  "Salmonids, 
♦Trout,  "Brook  trout,  "Fish  physiology, 
"Toxicity,  Fish  behavior,  Metabolism,  Absorp- 
tion, Mode  of  action,  Path  of  pollutants,  Bioassay, 
Water  quality,  Analytical  techniques,  Laboratory 
tests. 

Identifiers:  Bioaccumulation,  Tissue  analysis,  Re- 
tardation. 

Three  generations  of  brook  trout  (Salvelinus  fon- 
tinalis) were  exposed  to  several  concentrations  of 
total  cadmium  (0.06-6.4  microgram  Cd/Liter).  Sig- 
nificant numbers  of  first-  and  second-generation 
adult  males  died  during  spawning  at  3.4  microgram 
Cd/liter.  This  concentration  also  significantly  re- 
tarded growth  of  juvenile  second-  and  third- 
generation  offspring.  The  maximum  acceptable 
toxicant  concentration  (MATC)  for  brook  trout 
exposed  to  cadmium  in  Lake  Superior  water 
(hardness  44  mg/liter  as  CaC03,  pH  7-8)  lies 
between  1 .7  and  3.4  microgram  Cd/litcr.  Cadmium- 
residue  analyses  of  kidney,  liver,  gill,  gonad, 
spleen,  muscle,  and  red  blood  cells  from  first-  and 
second-generation  trout  indicated  that  kidney, 
liver,  and  gill  tissue  accumulated  the  greatest 
amounts  of  cadmium  at  each  water  exposure  con- 
centration. No  significant  increases  in  cadmium 
were  measured  in  edible  muscle  at  any  of  the  cad- 
mium water  concentrations  testes.  Cadmium 
residues  in  kidney,  liver,  and  gill  tissue  of  fish 
from     all     exposure     concentrations     reached 


equilibrium  (microgram  Cd/g  tissue;  in  both  first- 
and  second-generation  trout  after  20  weeks.  Cad- 
mium loss  from  gill  tissue  of  second-generation 
trout  placed  in  control  water  for  12  weeks  was 
rapid;  however,  no  loss  was  detectable  from  the 
liver  and  kidney.  (Katz) 
W77 -06402 


THE  QUANTITATIVE  CYTOCHEMICAL  EF- 
FECTS OF  THREE  METAL  IONS  ON  A 
LYSOSOMAL  HYDROLASE  OF  A  HYDROID, 

Institute    for   Marine    Environmental    Research, 

Plymouth  (England). 

N.  M.  Moore,  and  A.  R.  D.  Stebbing. 

Journal  of  the  Marine  Biological  Association  of 

the  United  Kingdom,  Vol  56,  No  4,  p  1007-1028, 

1976.  3  fig,  2  tab,  22  ref,  1  plate. 

Descriptors:  Invertebrates,  "Growth  rates, 
"Enzymes,  "Metals,  "Cadmium,  "Copper, 
"Mercury,  "Toxicity,  Lethal  limit,  Animal 
physiology,  Mode  of  action,  Path  of  pollutants. 
Metabolism,  Absorption,  Biochemistry,  Analyti- 
cal techniques,  Laboratory  tests,  Marine  animals, 
Cytological  studies,  "Bioassay. 
Identifiers:  "Hydra,  "Campanularia  flexuosa, 
Bioaccumulation,  "Lysosomes,  Tissue  analysis, 
"Acetyl-glucosaminidase. 

The  quantitative  effects  of  Cu2  +  ,  Cd2+  and 
Hg2+  on  the  cyto-chemical  staining  reaction  for 
lysosomal  acetyl  glucosaminidase  were  deter- 
mined and  related  to  the  inhibitory  effect  of  the 
metals  on  colonial  growth  rate  in  the  experimen- 
tally cultured  hydroid  Campanularia  flexuosa. 
Cytochemical  threshold  concentrations  were  com- 
parable to  known  environmental  levels  and  were 
about  one  order  of  magnitude  lower  than  those  ob- 
tained by  measuring  growth  rates.  Pretreatment  of 
colonies  with  Cu2+  gave  no  indication  of 
tolerance  adaptation,  although  evidence  exists  for 
the  accumulative  toxicity  of  Cu2+  and  the  possi- 
ble sequestration  of  the  metal  in  endodermal  cell 
lysosomes.  Cu2+  may  exert  its  toxic  effect  by 
decreasing  the  stability  of  the  lysosomal  mem- 
branes, thus  increasing  the  level  of  free  glu- 
cosaminidase activity.  (Katz) 
W77-06403 


THE  ACCUMULATION  OF  MERCURY  IN 
FISHES  REARED  IN  THE  SEA  WATER  CON- 
TAMINATED BY  SUSPENDED  SOLIDS  CON- 
TAINING MERCURY,  (IN  JAPANESE), 

Environmental  Research  Center,  Inc.,  Yokohama 

(Japan). 

R.  Tarao,  T.  Tabata,  and  M.  Yasuhara. 

Bulletin   of   the   Japanese   Society   of   Scientific 

Fisheries,  Vol  42(12),  p  1411-1422,  1976.  6  fig,  8 

tab,  13  ref. 

Descriptors:  "Mercury,  "Mud,  "Commercial  fish, 
Heavy  metals.  Water  pollution  effects,  Path  of 
pollutants,  Toxicity,  Sediments,  Marine  fish, 
"Public  health,  Laboratory  tests,  Bioassay. 
Identifiers:  *Japan(Minamata  Bay),  Red  Sea 
Bream,  Chrysophrys  major,  Mejina,  Girella  punc- 
tata, Marbled  rock  fish,  Sebasticus  marmoratus, 
Insoluble  compounds,  Methylmercury. 

Red  sea  bream  (Chrysophrys  major),  mejina 
(Girella  punctata)  and  marbled  rock  fish 
(Sebasticus  marmoratus)  were  reared  in  three 
kinds  of  sea  water  suspending  the  muds  of  Mina- 
mata Bay,  with  total  mercury  concentration  levels 
of  600  and  100  ppm  (dry  base),  and  a  reference 
mud  0.1  ppm  Hg  (dry  base).  The  mercury  in  the 
muds  was  mainly  in  insoluble  compounds.  The 
rearing  time  and  the  increase  in  total  and  methyl 
mercury  concentrations  (T-Hg  and  M-Hg)  of  these 
fishes  were  traced.  Very  small  increases  of  T-Hg 
and  M-Hg  were  observed  and  the  equilibrium 
values  were  low  (maximum  value  for  T-Hg:  0.278 
ppm  -  in  mejina,  for  M-Hg:  0.144  ppm  -  in  marbled 
rock  fish).  Fishes  were  reared  in  aerated  sea  water 
irradiated  by  U.V.  light  resulting  in  yOO  values  of 
0.315  ppm  (T-Hg)  and  0.171  ppm  (M-Hg).  (Katz) 
W77-06404 


INFLUEN<  E  Ot  ENVIRONMENTAL  FACTO 
ON  SELENIUM  FLUX  IN  TWO  MARIS*.  I 
vf;rtkbkajis 

International  Lab.  of  Marine  Radioactivity,  Moi 
Carlo  (Monaco)  < Jccanographic  Museum. 
S.  W  I  owlcr.and  G.  Benayoun. 
Marine  Biology,  Vol  37,  p  59-68,  1976.  8  fig,  23  r 

Descriptors.  "Mussels,  "Shrimp,  "Absorptu 
Commercial  shellfish,  I-.nvironment,  Water  te 
perature,  Mercury,  Water  pollution,  Water  po) 
tion  effects,  Path  of  pollutants,  Toxicity,  Labo 
tory  tests,  Bioassay,  Biochemistry. 
Identifiers:  "Selenium,  Se  +4,  Se  +6,  Bioaccur 
lation,  Environmental  factors,  Excretion,  Myti 
galloprovincialis,  Lysmata  seticaudata. 

The  influence  of  environmental  factors  on  the  f 
of  selenium  has  been  studied,  using  Mytilus  | 
loprovincialis  and  Lysmata  seticaudata.  Bio-ac 
mutation  of  selenium  by  mussels  was  strongly 
pendent  on  its  concentration  in  sea  water,  u 
perature  and  mussel  size.  Mussels  accumulated 
(  +  4)  to  a  much  greater  extent  than  Se(+6j  Mer 
ry  did  not  significantly  alter  selenium  upta 
Shrimp  accumulated  less  selenium  due  to  the  la 
amount  lost  with  molts.  Once  incorporated,  sell 
urn  was  lost  more  rapidly  from  shrimp  than  fr 
mussels.  Temperature  influenced  selenium  1 
from  mussels  but  not  in  shrimp.  Neither  the  che 
cal  form  of  selenium  nor  mercury  concentratioi 
the  organism  affected  loss  of  selenium  from  w 
sels.  Elimination  of  selenium  from  shrimp  < 
more  rapid  when  absorbed  directly  from  the  w; 
than  via  the  food  chain.  In  general,  long-t« 
selenium  turnover  rates  were  quite  similar  for  b 
species;  biological  half-times  ranged  from  58  tc 
days  for  shrimp  and  63  to  81  days  for  muss 
(Katz) 
W77-06405 


EFFECTS    OF    SAND    SEDIMENTATION 
COLONIZATION  OF  STREAM  INSECTS, 

Idaho  Univ.,  Moscow.  Dept.  of  Entomology. 
R.  J.  Luedtke,  and  M.  A.  Brusven. 
Journal    of    the    Fisheries    Research    Board 
Canada,  Vol  33(a),  p  1881-1886,  1976.  5  tab,  12 1 

Descriptors:  "Aquatic  insects,  "Bentl 
♦Sedimentation,  Sedimentation  rates,  Ecolog 
distribution,  Mining,  Mine  drainage,  On-site  < 
collection,  Laboratory  tests,  Tagging,  Stre 
flow,  Flow  rates,  Sands,  Stoneflies,  Caddisfl 
Diptera,  Mayflies,  Idaho. 
Identifiers:  Insect  colonization,  Basket  sampl 
Drift  nets,  Riffle  insects,  "Sand  sedimentat 
Emerald  Creek(Idaho). 

Driftnets,  basket  samplers,  and  artificial  stre; 
were  used  to  investigate  the  influence  of  he 
sand  accumulation  on  insect  drift,  colonizat 
and  upstream  movements  in  Emerald  Cr< 
northern  Idaho.  Most  riffle  insects  successf 
passed  through  low-velocity,  sandy  reaches  8 
long.  Upstream  movements  on  sand  were  impe 
by  flows  as  low  as  12  cm/s,  except  for  the  hea 
caused  caddisfly  Dicosmoeccus  sp.  (Katz) 
W77-06407 


DISTRIBUTION        AND        ISOLATION 
RADIOACTIVITY      FROM      74AS-ARSEN/ 
AND    14C-METHANEARSONIC    ACID   IN 
AQUATIC  MODEL  ECOSYSTEM, 

Agricultural  Research  Service,  Beltsville,  Md. 
E.  A.  Woolson,  A.  R.  Isenee,  and  P.  C.  Keanre: 
Pesticide  Biochemistry  and  Physiology,  Vol 
261-269,  1976.  7  tab,  19  ref. 

Descriptors:  "Arsenic  compounds,  "Cat 
radioisotopes,  "Adsorption,  Laboratory  « 
"Bioassay,  Biochemistry,  Arsenic  radioisoto 
Radiochemical  analysis,  Aquatic  algae,  Fr 
water  fish,  Daphnia,  Crayfish,  Gas  chroma 
raphy.  Methodology,  "Algae,  "CrusUce 
Freshwater  fish,  "Crayfish,  "Daphnia,  Catfisn. 
Identifiers:  Bioaccumulation  ratios,  Radioac 
arsenate.  Model  ecosystems. 
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del  aquatic  ecosystem  was  used  to  measure 
ioaccumulation  and  distribution  of  74As-ar- 
;  and  14C-methanearsonic  acid  in  the  follow- 
juatic  organisms:  algae,  Oedogonium  car- 
n;  daphnids,  Daphnia  magna;  fish,  Gambu- 
fins  and  catfish,  Ictalurus  punctatus;  and 
sh,  Procambarus  clarkii,  Bioaccumulation 
(BR)  for  74As  ranged  from  80  to  480  and  4  to 
crayfish,  and  catfish,  respectively,  in  Ex- 
snt  I.  Bioaccumulation  ratios  were  5,  127, 
i  5  for  daphnids,  Gambusia,  algae,  and'cray  - 
i  Experiment  II.  Values  declined  for  both 
;h  and  catfish  after  they  were  removed  to 
ted  water.  The  cold  acid  extracts  of  algae, 
ids,  and  crayfish  contained  the  highest 
of  74As.  Generally,  14C  was  distributed 
iniformly  among  the  four  fractions  and  was 
at  a  higher  percentage  in  the  residue  than 
■senate.  By  gel  filtration  chromatography, 
I  compounds  were  separated  from  extracts 
e,  daphnids,  Gambusia  and  Crayfish  treated 
lAs.  (Katz) 
>408 


>NSE  OF  PROTOZOAN  COMMUNITIES 
iED  TO  CHLORINE  STRESS, 

a    Polytechnic     Inst,     and     State     Univ., 

burg.     Dept.    of    Biology;     and    Virginia 

:hnic   Inst,   and   State   Univ.,   Blacksburg 

for  Environmental  Studies. 

is,  Jr.,  and  J.  L.  Plafkin. 

fur  Protistenkunde,  Vol  117,  p  47-53,  1975 

tab,  7  ref. 

•tors:  "Chlorine,  *Chlorination, 

peal  distribution,  *Protozoa,  Density, 
ion.  Water  quality,  Environmental  effects' 
properties,  Water  pollution  sources' 
terns,  Succession,  Productivity,  Biological 
mties,  Effluents,  Analytical  techniques 
ty.  M       ' 

ers:  *Chlorine  stress,  *Species  diversity, 

an  communities  inhabiting  polyurethane 
es  suspended  in  Douglas  Lake,  Michigan 
jnsferred  into  glass  jars  and  exposed  to 

concentrations  of  free  chlorine.  These 
uties  were  then  examined  to  determine 
pecies  surived  exposure.  Communities  ex- 
)  free  chlorine  three  times  in  a  two  hour 
xhibited  a  significant  decrease  in  number 
es  (relative  to  controls)  at  concentrations 

15  ppm.  Free  chlorine  concentrations 
•66  ppm  administered  every  20  minutes 
two  hours  produced  significant  decreases 
er  of  species.  Community  diversity  deter- 
<y  the  WILHM  and  DORRIS  diversity 
)  was  also  significantly  reduced  by  three 
:s  to  concentrations  above  1.15  ppm.  Ex- 
every  20  minutes  produced  significant 
is  in  diversity  at  five  of  the  seven  expo- 
icentrations  between  0.58  ppm  and  2.85 
rtain  species  appeared  more  tolerant  of 
stress  than  others.  Individuals  of  these 
onstituted  a  larger  percentage  of  the  corn- 
total   numbers   as   chlorine    stress   in- 

Prehminary  results  indicate  that  in- 
requency  of  exposure  lowers  the  concen- 
hich  produces  a  significant  reduction  in 

(Katz) 
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NKTON    POPULATIONS    IN    A    POL- 
TROPICAL  EMBAYMENT, 

Rico     Nuclear     Center,     Rio     Piedras 
logy  Div. 
ngbluth. 

and  Coastal  Marine  Science    Vol   4   d 
976.  5  fig.,  7  tab.,  35  ref.  ' 

rs:  *Zooplankton,  *Plankton,  Popula- 
atic  populations,  'Distribution  patterns 
Is,  Fossil  fuels,  Water  pollution  sources 
Productivity,  Growth  rates,  Heated 
werplants,  Bays,  Environmental  effects 
ages,  Speciation,  'Puerto  Rico. 


Identifiers:   Acartia  tonsa,   'Barnacles,   Balanus 
amphitnte,  'Guayanilla  Bay(PR). 

During  1973-74  biweekly  collections  of  zooplank- 
ton were  made  at  three  sites  in  Guayanilla  Bay 
Puerto  Rico:  the  intake  and  receiving  waters  of  a 
fossil-fueled  power  plant  and  in  the  entrance  to  the 
bay.  The  zooplankton  ranged  from  74  to  5407  or- 
ganisms/cubicmeter.  Densities  increased  two-to- 
eight  fold  several  times  during  the  study.  The  lar- 
gest variations  were  associated  with  seasonal  wind 
and  rainfall  patterns  and  reflect  the  short  genera- 
tion times  of  the  dominant  species,  the  copepod 
Acartia  tonsa  and  the  naupliar  larvae  of  the  barna- 
cle Balanus  amphitrite.  Water  movements  and 
thermal  pollution  accounted  for  regional  dif- 
ferences in  density  and  species  composition. 
/Cooplankton  were  more  abundant  and  diverse  at 
the  entrance  to  the  embayment  where  bay  and 
coastal  waters  mix.  Smaller  concentrations  and 
numbers  of  species  characterized  the  assemblages 
in  the  shallower  intake  waters.  Consistently  lower 
densities,  fewer  species  and  sporadic  increase  in 
abundance  characterized  the  zooplankton  found  in 
the  thermal  cove.  (Katz) 
W77-06410 


TEMPERATURE  SELECTION  OF  JUVENILE 
ATLANTIC  SALMON  (SALMO  SALAR)  AS  IN- 
FLUENCED BY  VARIOUS  TOXIC  SUB- 
STANCES, 

Fisheries  and  Marine  Service,  St.  Andrews  (New 

Brunswick).  Biological  Station. 

R.  N.  Peterson. 

Journal  of  Fisheries  Research  Board  of  Canada 

Vol.  33,  p.  1722-1730,  1976,  3  fig.,  3  tab.,  26  ref. 

Descriptors:  'Juvenile  fish,  'Water  temperature 
Chemical  wastes,  'Toxicity,  Salmonids,' 
Atlantic  salmon,  Fish  physiology,  Water  pollu- 
tion effects,  Laboratory  tests,  Heavy  metals 
Pesticide  toxicity,  Pesticides,  'Copper  'Zinc' 
'Cadmium,  Juvenile  fish. 

Identifiers:  *LC50,  Temperature  selection  Pen- 
tachloro-pnenati,  Gulhion,  Malathion,  Dursban 
Dibrom,  Lindane,  Sevin,  Hepatchlori 
frenitrothion,  Preferred  temperature. 

Previous  exposure  to  sodium  pentachlorophenate 
(NaPCP),  Guthion(R),  malathion,  Durshan(R) 
and  Dibrom(R)  lowered  the  preferred  temperature 
for  juvenile  Atlantic  salmon  (Salmo  salar)  tested  in 
a  horizontal  temperature  gradient.  Lindane 
CuS04,  ZnS04,  CdS04,  Sevin(R),  heptachlor 
and  fenitrothion  did  not  change  the  preferred  tem- 
perature significantly.  Comparison  with  other 
published  results  indicates  that  those  substances 
that  increase  the  preferred  temperature  are  more 
toxic  (based  on  relevant  changes  in  24-h  LC50)  at 
low  temperatures  and  vice  versa.  It  is  suggested 
that  such  shifts  in  selected  temperature  may  be  of 
potential  immediate  short-term  survival  value  to 
the  fish.  (Katz) 
W77-06411 


TOXICITY  OF  THE  HERBICIDES  DINOSEB 
AND  PICLORAM  TO  CUTTHROAT  (SALMO 
CLARKI)  AND  LAKE  TROUT  (SALVELINUS 
NAMAYCUSH), 

Fish  and  Wildlife  Service,  Jackson,  Wyo    Fish- 
Pesticide  Research  Lab. 
D.  F.  Woodward. 

Journal  of  the  Fisheries  Research  Board  of 
Canada,  Vol.  33,  p.  1671-1676,  1976,  5  tab.,  21  ref. 

Descriptors:  'Herbicides,  'Toxicity,  'Cutthroat 
trout,  'Lake  trout,  'Juvenile  fish,  Persistence 
Water  pollution  effects,  Mortality,  Salmonids' 
Hydrogen  ion  concentration,  Hardness(Water)' 
Growth  rate,  Bioassay,  Water  temperature 
Identifiers:  LC50,  Salmo  clarkii,  Saivelinus 
namaycush,  'Dinoseb. 

In  static  tests  of  the  toxicity  of  two  herbicides 
dinoseb  (2,4-dinitro-6-sec-butylphenol)  and 
picloram  (4-amino-3,5,6-trichloropicolinicacid)  to 


cutthroat  and  lake  trout,  the  96-h  LC50's  ranged 
from  32  to  1400  micrograms  per  liter  for  dinoseb 
and  from  2050  to  8600  micrograms  per  liter  for 
picloram.  Decreasing  pH  from  8.5  to  6.5  increased 
the  toxicity  of  dinoseb  by  a  factor  of  43  and 
decreased  that  of  picloram  by  a  factor  of  0  5 
Generally,  toxicity  increased  with  increasing 
water  temperature.  Sensitivity  of  both  species  of 
fish  increased  with  water  hardness  in  tests  of 
dinoseb  but  was  not  affected  by  water  hardness  in 
tests  of  picloram.  The  toxicity  of  both  chemicals 
was  not  changed  by  aging  in  water  for  up  to  4  wk 
or  by  exposing  the  fish  longer  than  96-h.  Rate  of 
yolk  sac  absorption  and  growth  of  lake  trout  fry 
was  reduced  in  flow-through  tests  at  concentra- 
tions as  low  as  0.5  micrograms  per  liter  dinoseb  or 
35  micrograms  per  liter  picloram.  Chronic  toxicity 
of  both  compounds  on  early  life  stages  of  lake 
trout  is  more  significant  than  might  be  anticipated 
on  the  basis  of  only  acute  tests  with  fingerlings 
(Katz) 
W77-06412 


RESISTANCE  OF  ADULT  SOCKEYE  SALMON 
TO  ACUTE  THERMAL  SHOCK, 

International  Pacific  Salmon  Fisheries  Commis- 
sion, New  Westminster  (British  Columbia). 
J.  A.  Servizi,  and  J.  O.  T.  Jensen. 
Progress  Report  Number  34,  11  p     1977   l  fje     3 
tab.,  10  ref.  6'' 

Descriptors:  'Sockeye  salmon,  'Water  tempera- 
ture, 'Fish  diseases,  'Mortality,  Salmon, 
'Thermal  stress,  Thermal  pollution,  Water  pollu- 
tion effects,  Laboratory  tests,  Fish  management 
Bioassay. 

Identifiers:  'Flexibacter  columnaris,  Early  run 
sockeye  salmon,  Geometric  Mean  Survival 
Time(GMST). 

The      resistance      of     adult     sockeye      salmon 
(Oncorhynchus  nerka)  to  acute  thermal  shock  was 
measured     under     laboratory     conditions     using 
sockeye  treated  to  resist  infection.  A  graph  of 
geometric  mean  survival  time  (GMST)  versus  tem- 
perature was  similar  to  that  reported  for  juvenile 
sockeye  but  was  displaced  lower  by  1  to  1.5C,  in- 
dicating that  adults  were  less  resistant  to  high  tem- 
peratures. A  discontinuity  occurred  at  the  upper 
end  of  the  curve  where  a  second  mortality  curve 
commenced  associated  with  infections  of  Flex- 
ibacter columnaris.  Loss  of  equilibrium  preceded 
death,  with  the  difference  in  time  between  first 
loss  of  equilibrium  and  GMST  decreasing  as  tem- 
perature increased.  It  was  concluded  that  mortali- 
ties could  be  expected  for  thermal  exposures  ex- 
ceeding  the   temperature-time   relations   for   the 
loss-of-equilibrium  curve.   However,   since   tem- 
peratures lower  than  those  causing  death  by  ther- 
mal shock  are  a  factor  in  mortalities  caused  by  F. 
columnaris,  it  was  recommended  that  these  lower 
levels   take   precedence   when   temperatures   are 
specified  for  protection  of  sockeye  (Katz) 
W77-06413 


THE  EFFECTS  OF  CHELATING  AGENTS  ON 
THE  UPTAKE  AND  ACCUMULATION  OF  CAD- 
MIUM BY  MYTILUS  EDULIS, 

Institute     of    Marine     Biochemistry,     Aberdeen 

(Scotland). 

S.  G.  George,  and  T.  L.  Coombs. 

Marine  Biology,  Vol.  39,  p.  261-268,  1977  7  fig    19 

ref. 

Descriptors:  'Mussels,  'Cadmium,  'Absorption 
Heavy  metals,  Water  pollution  effects,  Path  of 
pollutants,  Radioisotopes,  Bioassay,  Biochemis- 
try, 'Animal  physiology,  Toxicity,  Mortality 
Commercial  shellfish. 

Identifiers:  'Chemical  complexing,  Thionein 
Bioaccumulation,  Excretion,  'Detoxification  Tis- 
sue samples. 

The  uptake,  storage  and  excretion  of  cadmium  by 
the  common  mussel  Mytilus  edulis  (L.)  has  been 
studied    at    sub-lethal    concentrations    using    the 
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radioactive  isotope  115mCd  as  a  marker.  After  an 
initial  lag  period,  the  uptake  at  low  concentrations 
in  sea  water  is  linear  with  time  and  directly  propor- 
tional to  the  sea  water  concentration,  with  a  max- 
imum concentration  factor  of  165  at  0.7  micro- 
grams Cd  per  milliliter  sea  water.  A  decrease  oc- 
curs at  higher  concentrations  indicating  saturation 
of  the  available  binding  capacity.  Prior  complexa- 
tion  of  the  cadmium  with  either  EDTA,  humic  and 
alginic  acids  or  pectin  doubles  both  the  rate  of  ac- 
cumulation and  the  final  tissue  concentrations 
(order:  kidney  >>  viscera  >  gills  >>  mantle  > 
muscle)  and  eliminates  the  lag  period,  suggesting 
that  ionic  cadmium  must  first  be  complexed  before 
uptake  can  occur.  A  mechanism  for  this  effect, 
which  may  involve  thionein,  is  described.  The  rate 
of  excretion  of  cadmium  is  18  times  slower  than 
that  of  uptake,  with  the  major  route  via  the  kidney 
but  not  via  the  byssal  threads  as  with  particulate 
iron.  The  need  to  detoxify  and  store  cadmium  by 
an  immobilization  mechanism  is  a  consequence  of 
this  slower  rate  of  elimination.  (Katz) 
W77-06414 


ECOLOGICAL  AND  NUTRITIONAL  STUDIES 
ON  DINOBRYON  EHRENB.:  SEASONAL 
PERIODICITY  AND  THE  PHOSPHATE  TOX- 
ICITY PROBLEMS, 

Washington  Univ.,  Seattle.  Dept.  of  Zoology. 
J.  T.  Lehman. 

Limnology  and  Oceanography,  Vol.  21(5),  p.  646- 
658, 1976, 13  fig.,  1  tab.,27ref. 

Descriptors:  *Chrysophyta,  *Phosphates, 

♦Potassium  compounds,  Toxicity,  Adsorption, 
Growth  rates,  Competition,  Grazing,  Nutrient 
requirements.  Chemical  analysis,  Laboratory 
tests,  On-site  investigations,  Seasonal,  Distribu- 
tion patterns,  'Absorption,  Nutrients,  Food 
chains. 
Identifiers:  *Dinobryon,  Uptake  rates. 

Although  field  studies  show  inverse  correlations 
between  concentrations  of  dissolved  phosphate 
and  abundances  of  Dinobryon,  phosphorous  is  not 
toxic  even  at  high  concentrations.  Species 
abundance  in  water  of  low  phosphate  concentra- 
tion may  be  traced  instead  to  effective 
mechanisms  for  phosphate  uptake  which  allow  the 
cells  to  thrive  at  low  ambient  levels  of  P04-P.  Half 
saturation  constants  of  less  than  0.5  micromoles 
P04-P  can  be  demonstrated  both  in  laboratory  cul- 
tures and  in  situ  in  lakes.  Ambient  concentrations 
of  potassium  ion  can  be  toxic  to  a  variety  of  spe- 
cies of  Dinobryon  and  thus  can  limit  both  the  geo- 
graphical and  seasonal  occurrence.  Ammonium 
serves  as  a  better  nitrogen  source  than  does 
nitrate,  an  observation  supported  by  both  field  and 
laboratory  data.  At  least  one  species,  Dinobryon 
sertularia,  is  physiologically  limited  to  water  tem- 
peratures below  20C.  (Katz) 
W77-06415 


EFFECT  OF  SODIUM  CHLORIDE  ON  BLOOD 
LACTATE  AND  PH  OF  CHANNEL  CATFISH 
DURING  RECOVERY  FROM  HYPOXIA, 

Southern    Illinois   Univ.,    Carbondale.    Fisheries 

Research  Lab. 

W.  L.  Kirk. 

The  Progressive  Fish-Culturist,  vol.  38,  no.  1,  p. 

48-50,  1976. 4  tab,  17ref. 

Descriptors:  *Channel  catfish,  'Fish  diseases, 
•Sodium  chloride,  *Salts,  'Fish  physiology, 
Hydrogen  ion  concentration,  Metabolism,  Mode 
of  action,  Excretion,  Absorption,  Water  quality, 
Water  pollution  effects,  Biochemistry,  Fresh 
water  fish,  Laboratory  tests. 

Identifiers:  *Blood  lactate,  "Hypoxia,  'Ictalurus 
punctatus. 

The  addition  of  sodium  chloride  to  the  water  in 
which  channel  catfish  (Ictalurus  punctatus)  were 
recovering  from  acidosis  induced  by  acute  hypox- 
ia did  noi  ignificanlly  alter  the  state  of  return  of 
blood  lactate  and  pH  to  pre-strcss  levels.  Blood 


pH  returned  to  control  levels  more  rapidly  at 
higher  temperatures  and  appeared  to  precede  the 
return  of  lactate.  During  early  stages  of  recovery, 
lactate  levels  of  catfish  in  salt  solution  were 
higher,  rather  than  lower,  than  the  levels  of  fish  in 
fresh  water.  Data  which  indicated  an  increased 
rate  of  urinary  excretion  of  lactate  and  hydrogen 
ions  after  hypoxia  suggested  that  the  kidney  was 
the  primary  site  of  elimination  of  the  acid  end 
product  of  hypoxia.  (Katz) 
W77-06416 


MOVEMENT  OF  RAINBOW  TROUT  ACROSS  A 
METALIMNION  DEFICIENT  IN  DISSOLVED 
OXYGEN, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Water  Resources  Research  Section. 

S.  L.  Serns. 

The  Progressive  Fish-Culturist,  vol.  38,  no.  1 ,  p. 

54,  1976.  1  fig. 

Descriptors:  Trout,  'Rainbow  trout,  'Dissolved 
oxygen,  'Dissolved  oxygen  analyzers,  Fish 
behavior,  Oxygen,  Salmonids,  Water  quality.  En- 
vironmental effects,  Design,  Research  and 
development,  Equipment,  Lakes. 
Identifiers:  'Metalimnion. 

To  determine  whether  cold-water  fish  would  move 
through  a  low  dissolved  oxygen  barrier  in  a 
metalimnion,  a  lake  was  stocked  with  1,000  rain- 
bow trout  (Salmo  gairdneri).  The  adipose  fin  was 
removed  from  500  fish  before  they  were  released 
in  a  hypolimnion  aerator  by  placing  them  in  the 
aerator  air-water  separator  box  and  allowing  them 
to  be  flushed  down  the  return  tubes.  After  1 5  min 
no  trout  were  left  in  the  separator  box;  the  remain- 
ing 500  trout  (unmarked)  were  released  at  the  lake 
surface.  Three  unmarked  trout  and  four  marked 
trout  were  captured  near  the  surface,  indicating 
that  the  low  dissolved  oxygen  concentrations  in 
the  metalimnion  did  not  restrict  movement 
through  this  zone.  (Katz) 
W77-06417 


COMPARISON  OF  STOMACH  CONTENTS  AND 
CONDITIONS  OF  TWO  CATFISH  SPECIES 
LIVING  AT  AMBIENT  TEMPERATURES  AND 
IN  A  HEATED  DISCHARGE, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.     Dept.     of     Biology;     and    Virginia 

Polytechnic   Inst,   and   State   Univ.,   Blacksburg. 

Center  for  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-06418 


USE  OF  THE   ASIATIC   CLAM,   CORBICULA 
LEANA  PRIME,  IN  TOXICITY  TESTS, 

Fish  and   Wildlife   Service,   Warm   Springs,  Ga. 
Southeastern  Fish  Control  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W77 -06423 


2,4-D  REDUCES  SAPROLEGNIA  ON  FATHEAD 
MINNOW  EGGS, 

Fish  and  Wildlife  Service,  Columbia,  Mo.  Fish- 
Pesticide  Research  Lab. 
F.  L.  Mayer. 

The  Progressive  Fish-Culturist,  Vol.  38,  No.  1,  p. 
19, 1976. 1  fig. 

Descriptors:   *Fish  diseases,   'Pathogenic  fungi, 
'Minnows,  'Growth  stages,  'Fish  eggs,  Aquicul- 
ture,  'Pesticides,  *2,4-D  toxicity,  Path  of  pollu- 
tants, Laboratory  tests,  Methodology. 
Identifiers:  'Pimephales  promelas,  'Saprolegnia. 

A  reduced  incidence  of  Saprolegnia  infestations 
was  noted  on  eggs  from  fathead  minnows 
(Pimephales  promelas)  exposed  to  the 
dimethylamine  salt  of  2.4-D  (2,4-D  DMA)  during  a 
study  of  the  chemicals'  chronic  toxicity.  The 
degree  of  infestation  was  inversely  related  to  the 
exposure  concentration  of  2,4-D  DMA.  (Katz) 
W77-06425 


ENVIRONMENTAL  SI  ABILITY  AM)  i 
COMMUNITY  DIVERSITY, 

Everglades  National  Park,  Homestead,  Fla. 

J.  A.  Kushlan. 

Ecology,  Vol.  57(4),  p  821  -825,  1976,  4  fig  ,  1  « 

14ref. 

Descriptors:  'Marshes,  'Biological  communi 
•Water  level  fluctuations,  Wetlands,  *M 
managements,  Aquatic  habitats,  Dominant  or 
isms,  Succession,  Predation,  'Florida,  Eish  p. 
lations,  Biomass,  On-site  data  collections, 
vironmental  effects. 

Identifiers:  'Everglades(Florida),  'Environmt 
stability,  Diversity,  Omnivorous  fish,  Carruvo 
fish. 

Seasonal  fluctuation  of  water  level  is  the  i 
critical  environmental  factor  affecting  the  , 
community  of  the  Everglades  marshes.  Duri 
27-mo  period  of  water  level  stability,  fish  del, 
decreased  but  biomass,  average  size  of  fish, 
cies  richness,  and  species  diversity  increj 
These  changes  were  accompanied  by  a  functi 
shift  from  the  dominance  of  small  sized 
nivorous  species  to  the  dominace  of  larger  si 
carnivorous  fish.  The  changes  resulted  from 
migration  of  large  canivorous  species  po 
adapted  for  survival  in  fluctuating  marshes 
creased  predation  assumed  the  determining  ro 
restructuring  the  community  under  environi 
tally  stable  conditions.  The  fish  communit 
Everglades  marshes  oscillates  between  oppc 
tendencies  of  species  domination,  which  de) 
on  the  degree  of  water  level  stability.  (Katz) 
W77-06426 


DEVELOPMENT  AND  EVALUATION  OF 
SITE    TOXICITY    TEST    PROCEDURES 
FISHERY  INVESTIGATIONS, 

Southeastern  Fish  Control  Lab.  Fish  and  Wil1 

Service,  Warm  Springs,  Ga. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-06428 


THE    USE    OF    WARMED    WATER    TO 
CELERATE    THE    PRODUCTION    OF   Cf 
SALMON, 

Washington  Univ.,  Seattle.  Coll.  of  Fisheries. 
L.  R.  Donaldson,  and  E.  I.  Brannon. 
Fisheries,  Vol.  l,No.  4,  p.  12-16,  1976,  2  fig,  3 
8ref. 

Descriptors:  'Salmonids,  'Salmon,  *Gr< 
rates,  'Growth  stages,  'Heated  water,  * 
hatcheries,  Fish  reproduction,  Fish  handling  f: 
ties,  Fish  populations.  Fish  migration,  Life  cy 
Life  history  studies,  Water  quality,  'Aquicul 
Anadromous  fish. 
Identifiers:  'Coho  salmon. 

During  the  past  10  years,  a  program  of  acceler; 
the  growth  of  coho  salmon  (Oncorhyn 
kisutch)  was  evolved.  Using  improved  diets 
wanned  water  the  growth  of  young  coho  intc 
gerling  migrants  required  6  months  instead  o 
1 8  months  usually  required  in  hatchery  operat 
Most  of  the  accelerated  smolts  returned  fron 
sea  after  18  months,  or  at  2  years  of  age,  as  no 
adults,  with  the  number  increasing  over  the  > 
from  0.39%  (1971)  ocean  survival  to  more 
6.0%  (1975).  (Katz) 
W77-06429 


RECORDING  BIOELECTRIC  ACTION  POI 

TIALS   OF   MARINE   DECAPOD  CRUSTA 

BY     REMOTE     ELECTRODES:     A    BIOAS 

PROCEDURE  FOR  MONITOH 

HYDROCARBON  POLLUTION, 

Marine    Biological    Lab.,    Woods    Hole,   A 

Boston  Univ.  Marine  Program. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-06430 
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ITJDY  ON  THE  INTENSIVE  CARP  CUL- 
E  IN  THE  ARTIFICIALLY  AERATED 
I),  (IN  JAPANESE), 

nmary  bibliographic  entry  see  Field  81 
06431 


OGIC  HALF-LIFE  OF  ENDRIN  IN  CHAN- 
CATFISH  TISSUE, 

ind  Wildlife  Service,  Marion,  Ala.  Southeast- 

:sh  Cultural  Lab. 

Jackson. 

in   of    Environmental    Contamination    and 

ology,  Vol  16,  No  5,  p  505-507,  1976  1  fie    1 

ref. 

iptors:  "Bioassay,  *Absorption,  "Channel 
l,  'Path  of  pollutants,  *Public  health 
cides,  Persistence,  *Endrin,  "Commercial 
Laboratory  tests,  Chlorinated  hydrocarbon 
ides,  Insecticides,  Pollutant  identification, 
tiers:  "Tissue  analysis,  Bioaccumulation 
gic  half -life. 

el  catfish  (Ictalurus  punctatus)  were  fed  en- 
intaminated  diets  at  3  percent  body  weight 
y  and  were  analyzed  to  determine  the  uptake 
mmation  rates  of  the  various  tissues.  After 
ys  on  the  endrin-contaminated  diet,  average 
!  levels  were  0.49  (whole  body),  0.19  (liver) 
ridney),  1.09  (gastrointestinal  tract,  swim 
r  not  included),  and  0.63  micrograms/gr 
ling  carcass).  After  44  days  on  a  non-con- 
ted  diet,  endnn  was  reduced  to  non-detecta- 
els  in  the  kidney  and  liver.  The  gastroin- 
I  tract,  remaining  carcass,  and  whole  fish 
s  retained  0.05,  0.04,  and  0.03  micro- 
;r,  respectively.  (Katz) 
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ION  OF  A  DDT-INDUCED  SHIFT  IN 
ELECTED  TEMPERATURE  OF  ATLAN- 
LMON  (SALMO  SALAR), 

iity  of  Western  Ontario,  London.  Dept  of 

f- 

'gilvie.andD.  L.  Miller. 

i  of   Environmental   Contamination     and 

ogy,  Vol  16,  No  1,  p  86-89,  1976.  1  fig,  8 

fife  *TemPerature,  *DDT,  "Atlantic  sal- 
Cnlonnated      hydrocarbon      pesticides 
ochne,    Water    pollution    effects,    "Fish 
r,    Environment,    Analytical    techniques 
ory  tests, 
srs:  "Sublethal  effects,  Selected  tempera- 

Sradient  response  of  fish  can  be  altered  by 
y  of  chemical  compounds,  but  the  per- 
of  these  effects  it  not  well  known.  Un- 
mg  Atlantic  Salmon  (Salmo  salar)  were 
o  50  ppb  of  DDT  for  24  hours  and  then 
i  a  multichannel  thermogradient  device 
itrol  fish.  Control  salmon  had  a  mean 
temperature  of  19.1  C  whereas  test  fish 
:an  selected  temperature  of  23.4  C  This 
uced  elvation  in  selected  temperature 
for  a  least  one  month.  At  six  and  seven 
ere  was  no  longer  a  difference  between 
i  temperatures  preferred  by  the  DDT-ex- 
i  the  control  fish.  More  work  is  necessary 
le  hypothesis  which  relates  the  rate  of 
nmation  in  the  salmon  to  changes  in  its 
sleeted  temperature.  (Katz) 


Descriptors:  "Herrings,  Water  quality,  "Turbidity 
Aquatic   environment,    "Growth   rates,    "Growth 

«  »8eS'r^a.rVue,Fish  Physiology.  'Larval  growth 
stage,  Distribution  patterns,  Mortality,  Environ- 
mental effects,  Fish  behavior,  Bioassay,  Suspen- 
sion, "Lake  Superior.  p 
Identifiers:    "Lake    Herring,    Coregonus    artedii 
survival  rates. 

Influence  of  red-clay  turbidity  on  survival 
growth,  and  distribution  of  larval  lake  herring' 
Coregonus  artedii,  was  measured  by  holding  lar- 
vae for  2  days  at  9  levels  of  suspended  solids  vary- 
ing from  0  to  48  FTU  (1  to  28  ppm).  Test  concen- 
trations included  the  normal  turbidity  range  of  the 
red-clay  area  in  western  Lake  Superior.  The  bioas- 
say was  conducted  in  a  continuous-flow  system 
using  chambers  designed  to  elicit  normal 
behavioral  responses  to  turbidity  and  light 
Orowth  and  survival  were  not  influenced  at  the 
range  of  concentrations  studied.  Larvae  in  the 
higher  suspensions  were  distributed  closer  to  the 
surface  of  the  test  chambers,  a  condition  which 
may  indirectly  influence  survival  in  Lake  Superi- 
or. (Katz) 
W77-06434 


LEAD  AND  FRESHWATER  FISHES:  PART  1- 
LEAD  ACCUMULATION  AND  WATER  PH 

Commission  of  the  European  Communities, 'ispra 

(Italy).  Joint  Research  Centre. 

M.  Merlani,  and  G.  Pozzi. 

Environmental  Pollution,  Vol  12,  p  167-172    1977 

3  tab,  16  ref. 

Descriptors:  "Metals,  "Radioisotopes,  "Lead 
i>unfishes,  "Hydrogen  ion  concentration,  Path  of 
pollutants,  Fish  physiology,  Mode  of  action 
Bioassay,  Water  quality,  Analytical  techniques,' 
Laboratory  tests,  Freshwater  fish,  Pollutant 
identification. 

Identifiers:  Lepomis  gibbosus,  "Bioaccumulation 
Tissue  analysis. 

The  accumulation  of  lead  by  the  sunfish,  Lepomis 
gibbosus  was  investigated  at  pH  7.5  and  pH  6  0  At 
the  lower  pH  the  fish  concentrated  almost  three 
times  more  lead  than  at  the  higher  pH.  The  sites  of 
lead  concentration,  however,  were  not  altered  by 
the  change  in  water  pH.  The  initial  major  sites  for 
lead  accumulation  were  the  fins,  gills  and  liver 
Muscle  tissue  concentrated  the  least  amount  of 
lead.  (Katz) 
W77-06435 


OSMOTIC  STRESS  AND  MORTALITY  IN 
ADULT  AMERICAN  SHAD  DURING 
TRANSFER  FROM  SALTWATER  TO  FRESH- 
WATER, Mn 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biolo- 
gy- 

W.  C.  Leggett,  and  R.  N.  O'Boyle. 
Journal  of  Fish  Biology,  Vol  8,  p  459-469    1976  5 
fig,  2  tab,  16  ref. 

Descriptors:  "Anadromous  fish,  "Fish  migration 
Fish  behavior,  "Osmotic  pressure,  Seawater' 
Freshwater,  Mortality,  Salinity,  Biochemistry' 
I-ish  physiology,  Tagging,  On-site  investigations 
Identifiers:  "American  shad,  Alosa  sapidissima 
Osmotic  stress,  Blood  samples,  Saltwater-fresh- 
water interface,  "Spring  migration,  "Blood 
chemistry. 


Field  5 
Effects  Of  Pollution— Group  5C 

during  and  after  transfer.  Calcium,  glucose  and 
lactic  acid  levels  increased,  and  potassium  and 
magnesium  levels  remained  stable.  Transferred 
shad  experienced  heavy  mortality  beginning  5  h 
after  the  initial  reduction  in  salinity  associated 
with  movement  into  freshwater.  No  mortality  was 
experienced  in  the  group  held  in  saltwater.  It  was 
concluded  that  the  extensive  meandering  exhibited 
by  adult  shad  at  the  upper  limit  of  the  salt-fresh- 
water interface  during  their  spring  migration  in  the 
Connecticut  River  is  a  behavioural  response 
designed  to  slow  the  transition  from  the  saltwater 
to  the  freshwater  environment,  thereby  minimiz- 
ing the  physiological  stress  involved  and/or  allow- 
ing full  recovery  from  this  stress  before  proceed- 
ing upriver.  (Katz) 
W77-06436 


'CE  OF  TURBIDITY  ON  SURVIVAL 
;BA2  DISTRIBUTION  OF  LARVAL 
ERRING  (COREGONUS  ARTEDII), 

i  Univ.,  Superior.  Dept.  of  Biology;  and 

i  Univ.,  Superior.  Center  for  Lake  Su- 

nronmental  Studies. 

snson,  and  M.  L.  Matson. 

l?\?c  lA~  American  Fisheries  Society 

H-545,  1976.  2  fig,  2  tab,  14  ref.  Y 


Thirty-five  adult  American  shad  (Alosa  sapidis- 
sima) were  moved  quickly  (2-5  h)  from  saltwater  to 
freshwater.  Changes  in  the  levels  of  osmotically 
active  blood  constituents  and  of  mortality  were 
observed  during  and  after  the  transfer.  These  were 
compared  with  levels  of  corresponding  con- 
stituents and  of  mortality  in  20  shad  maintained  in 
saltwater  under  similar  conditions  and  to  44  shad 
sampled  immediately  after  capture  in  saltwater 
and  in  freshwater  (40  km  from  the  saltwater-fresh- 
water interface).  Sodium  and  chloride  levels  in  the 
blood  of  the  transferred  group  declined  sharply 


CHLORELLA  CULTIVATION  IN  SLUDGE  EX- 
TRACTS, 

Chinese  Univ.  of  Hong  Kong.  Dept.  of  Biology 
M.-H.  Wong,  S.-W.  Yip,  and  K.-Y.  Fan. 
Environmental  Pollution,  Vol  12,  p  205-207    1977 
1  fig,  2  tab,  12  ref. 

Descriptors:  "Algae,  "Chlorophyta,  "Cultivation 
Sludge,  Sludge  wastes,  Growth  rates,  Sludge 
treatment,  Metabolism,  Environmental  effects 
Nutrients,  "Sewage,  Sewage  disposal. 
Identifiers:  "Chlorella  pyrenoidosa,  "Culture 
media. 

Sludge  extracts  were  used  as  culture  media  for 
Chlorella  pyrenoidosa  in  the  laboratory.  The 
growth  rates  and  the  chlorophyll  contents  of 
Chlorella  cultivated  on  sludge  extracts  (1%,  2% 
and  3%)  were  higher  than  those  obtained  from  the 
Kuhl  medium  which  was  recommended  for 
vigorously  growing  organisms  of  the  Chlorella 
type.  (Katz) 
W77-06437 


PREFERRED    TEMPERATURE    OF    FISH-    A 
NEW  METHOD, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies    and    Engineering;    and    Toronto    Univ 

(Ontario).  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  5A 

W77-06438 


COMPARATIVE  CHARACTERISTICS  OF 
ZOOPLANKTON  OF  LAKE  GLUBOKOYE  FOR 
1972-1973  AND  IN  1951,  (IN  RUSSIAN) 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Evolu- 
tionary Morphology  and  Animal  Ecology. 
For  primary  bibliographic  entry  see  Field  2H 
W77-06455 


MERCURY  IN  WATERFOWL  FROM  EASTERN 
CANADA, 

New  Brunswick  Fish  and  Wildlife  Branch,  Freder- 

icton. 

For  primary  bibliographic  entry  see  Field  5  A 

W77-06463 


EFFECTS  OF  SALINITY  ON  LARVAL 
GROWTH  IN  THE  CALIFORNIA  KILLIFISH 
FUNDULUS  PAR  VIPINNIS  GIRARD 

California  Univ.,  Irvine.  Dept.  of  Population  and 

Environmental  Biology 

T.  R.  Rao. 

California  Fish  and  Game,  Vol  63,  No  1    n  22-28 

1977. 3  fig,  20  ref.  ' P  ' 

Descriptors:  "Salinity,  "Growth  rates,  "Larvae 
"Salinity,  "Growth  stages,  "Killifishes,  "Fish 
physiology,  Path  of  pollutants,  Mode  of  action 
Water  quality,  Environmental  effects,  Metabol- 
ism, Laboratory  tests,  Salt  tolerance,  "Larval 
growth  stage. 

Identifiers:  "California  killifish,  "Fundulus  par- 
vipinms.  K 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


California  killifish,  (Fundulus  parvipinnis)  larvae, 
incubated  and  hatched  in  salinities  of  5,  14,  33,  and 
55%,  were  reared  for  10  weeks  in  their  respective 
incubation  salinities.  Larvae  and  juveniles  were 
fed  live  Artemia  nauplii  once  daily  (ad  libitum). 
Length,  wet  weight,  and  dry  weight  of  randomly 
sampled  larvae  were  determined  at  15-day  inter- 
vals. Growth  rates  of  the  larvae  were  highest  in  55 
and  lowest  in  5%  S.  It  is  suggested  that  the  ob- 
served difference  in  growth  rates  were  related  to 
the  probable  influence  of  salinity  on  food  intake 
and  conversion  efficiency  of  the  larvae.  (Katz) 
W77-06464 


THE    STATUS    OF    BROWN     PELICANS     AT 

ANACAPA  ISLAND  IN  1975, 

Fish  and  Wildlife  Service,  Davis,  Calif. 

D.  W.  Anderson,  R.  M.  Jurek,  and  J.  O.  Keith. 

California  Fish  and  Game,  Vol.  63,  No.  1,  p.  4-10, 

197"  1  fig,  29  ref. 

Descriptors:  'Birds,  'Wildlife,  "Chlorinated 
hydrocarbon  pesticides,  *Path  of  pollutants, 
*DDT,  *DDE,  *Polychlorinated  biphenyls, 
♦Animal  physiology,  *Mode  of  action, 
•Reproduction,  *Fertility,  Growth  rates,  Environ- 
mental effects,  California,  *Pesticide  residues. 
Identifiers:  *California  brown  pelicans,  'Pelicans, 
Tissue  analysis,  Bioaccumulation,  Pelicanus  oc- 
cidentals californicus,  Anacapa  Island(Calif), 
Santa  Cruz(Calif). 

Data  of  1975  on  productivity,  chemical  residues 
and  egg  shell  thickness  of  California  brown 
pelicans  at  Anacapa  Island  and  nearby  Santa  Cruz 
suggested  that  the  colonies  were  recovering  from 
DDT-related  reproductive  failures.  Although  im- 
proved productivity  reported  through  1974  con- 
tinued through  1975,  productivity,  residues  of 
DDT,  and  eggshell  thickness  in  1975  were  not  sig- 
nificantly different  from  those  of  1974,  suggesting 
that  the  rate  of  improvement  had  begun  to  level 
off.  Pelican  productivity  was  still  too  low  for 
population  stability.  Chemicals  other  than  DDT 
were  discussed.  PCBs  were  also  found  at  levels  of 
concern  in  brown  pelican  eggs.  (Katz) 
W77-06465 


SURVIVAL  RATE  AND  OXYGEN  CONSUMP- 
TION OF  JUVENILE  WILD  CARP  MAIN- 
TAINED UNDER  DIFFERENT  CONDITIONS, 

T.  A.  Askerov. 

Hydrobiological  Journal,  Vol.  11,  No.  3,  p.  67-68, 

1975.  1  tab.,  1  ref. 

Descriptors:  *Carp,  *Juvenile  fish  fry,  "Oxygen 
requirements,  Fish  physiology,  Fish  hatcheries, 
Salinity,  Water  temperature,  Environmental  ef- 
fects, Laboratory  tests. 

A  series  of  experiments  were  conducted  on  wild 
carp  (Cyprinus  carpio)  larvae  and  fingerlings  to 
determine  survival  and  oxygen  consumption  at  dif- 
ferent salinities  and  temperatures.  Larvae  need 
more  oxygen  (1.58  mg/1)  and  lower  salinity  (4o/oo) 
than  fingerlings  (1.14-0.80  mg  02/1  and  60/00 
salinity).  A  water  temperature  of  27C  was 
preferred  by  38  day  old  fingerlings.  (Katz) 
W77-06467 


DIELDRIN-INDUCED  DESTRUCTION  OF 
MARINE  ALGAL  CELLS  WITH  CONCOMI- 
TANT DECREASE  IN  SIZE  OF  SURVIVORS 
AND  THEIR  PROGENY, 

State  Univ.  of  New  York  at  Stony  Brook,  Marine 
Sciences  Research  Center. 
C.  D.  Powers,  R.  G.  Rowland,  and  C.  F.  Wurster. 
Environmental  Pollution,  Vol.  12,  p.  17-25,  1977.  4 
fig.,  27  ref. 

Descriptors:  'Dinoflagellates,  'Algae,  "Plankton, 
•Phytoplankton,  *Dieldrin,  'Chlorinated 

hydrocarbon  pesticides,  'Toxicity,  'Metabolism, 
Growth  rates,  Plant  physiology,  Plant  morpholo- 
gy,  Inhibition,   Life  cycles,   Path   of  pollutants, 


Mode  of  action,  Environmental  effects,  Life  histo- 
ry studies,  Bioassay. 

Identifiers:   'Exuviclla  baltica,  Bioaccumulation, 
Tissue  analysis. 

Treatment  of  axenic  cultures  of  the  marine 
dinoflagellate  Exuviella  baltica  with  10  parts  per 
thousand  million  (10  to  the  9th  power)  of  dieldrin 
inhibited  growth  rate  and  caused  large  numbers  of 
cells  to  disintegrate  within  12  h  of  exposure.  The 
diameters  of  surviving  cells  averaged  1 1 .2% 
smaller  than  controls,  this  size  reduction  persisted 
for  at  least  four  generations  after  cells  were  trans- 
ferred to  dieldrin-free  medium.  These  effects  of 
dieldrin  contrasted  with  that  of  DDE,  which  mere- 
ly inhibited  growth  rate.  Pollutant-induced  cell  dis- 
integration, size  reduction  and  growth  inhibition 
among  sensitive  phytoplankters  in  natural  waters 
could  affect  those  consumers  that  feed  selectively 
according  to  algal  species  and  particle  size.  (Katz) 
W77 -06468 


TOTAL  MERCURY  RESIDUES  IN  LIVERS  AND 
EGGS  OF  OLDSQUAWS, 

Wisconsin    Univ.,    Madison.    Dept.    of    Wildlife 

Ecology. 

S.  R.  Peterson,  and  R.  S.  EUarson. 

Journal  of  Wildlife  Management,  Vol.  40,  No.  4,  p. 

704-709,  1976.  1  fig.,  2  tab.,  28  ref. 

Descriptors:     'Waterfowl,     'Ducks,     'Oldsquaw 

duck,   'Mercury,   'Metals,   'Animal  physiology, 

Toxicity,  Path  of  pollutants,  Bioassay,  Laboratory 

tests,  Pesticides,  'Lake  Michigan,  Canada,  Lakes, 

Bays. 

Identifiers:   'Bioaccumulation,   'Tissue  analysis, 

'Oldsquaws,  Clanqula  hyemalis,  'Hudson  Bay. 

Total  mercury  was  determined  in  99  oldsquaw 
(Clanqula  hyemalis)  livers  and  11  composite 
clutches  collected  on  Lake  Michigan  and  in 
northwest  Hudson  Bay.  Residue  levels  were 
similar  in  different  sex  and  age-classes  collected 
during  the  same  time  period  on  Lake  Michigan. 
Mercury  levels  were  higher  in  oldsquaws  collected 
in  Hudson  Bay  than  in  those  taken  on  Lake 
Michigan.  Residues  in  the  hen  and  clutch  were 
positively  correlated.  Mercury  in  duckling  livers 
was  negatively  correlated  with  the  weight  of  the 
liver.  (Katz) 
W77-06471 


DDT  AS  AN  ACCELERATOR  OF  LIMB 
REGENERATION  AND  MOLTING  IN  FIDDLER 
CRABS, 

Rutgers  -  The  State  Univ.,  Newark,  N.J.  Dept.  of 

Zoology  and  Physiology. 

J.  S.  Weis,  and  L.  H.  Mantel. 

Estuarine  and  Coastal  Marine  Science,  Vol.  4,  p. 

461-466,  1976.  2  tab,  25  ref. 

Descriptors:  'Chlorinated  hydrocarbon  pesticides, 
'LOT,  'Crabs,  'Crustaceans,  'Mode  of  action, 
Animal  physiology,  Absorption  bioassay,  Path  of 
pollutants,  Growth  stages,  Laboratory  tests, 
Analytical  techniques,  Invertebrates. 
Identifiers:  'Fiddler  crabs,  *Uca  pugilator,  *Uca 
pugnax,  'Limb  regeneration,  Bioaccumulation, 
Tissue  analysis. 

Regeneration  in  the  fiddler  crabs,  Uca  pugilator 
and  Uca  pugnax,  was  studied  after  single  and  mul- 
tiple autotomy  of  limbs  and  exposure  to  DDT  at  10 
and  25  parts/10  to  the  9th  power.  DDT  accelerated 
the  rate  of  limb  regeneration  and,  in  the  case  of 
animals  with  multiple  autotomy,  shortened  the 
time  to  ecdysis  as  well.  These  responses  may  be  a 
result  of  heightened  excitation  of  the  nervous 
system  produced  by  DDT  and  the  resulting  secre- 
tion of  neuroendocrine  factors  promoting  limb 
regeneration  and  molting.  Savin,  malathion,  and 
parathion  had  no  effects  on  regeneration  or  molt- 
ing. (Katz.) 
W77-06472 


EFFECT  OF  VARYING  OXYGEN  (() 
TRATIONS  ON  THE  FILTERING  KA1 
DAPHNIA  PULEX, 

Kansas  State  hoard  of  Health,  Topeka.  ] 

Environmental  Health 

K.  L.  Knng,  and  W  J  O'Brien 

Ecology,  Vol.57,  No.  4,  p.  808-814,  1976.6 

ref. 

Descriptors:  'Daphnia,  'Dissolved  < 
'Feeding  rates,  Aquatic  animals,  Zoopl 
Oxygen  requirements,  Animal  physiology, 
radioisotopes,  Laboratory  tests,  Prt 
Respiration,  'Adaptation. 
Identifiers:  Daphnia  pulex,  *Filterin( 
Hemoglobin,  AcclimationtFish.) 

Knowledge  of  factors  affecting  feeding  efl 
is  of  vital  importance  to  understanding  an; 
ism's  relationship  to  its  environment.  Thee 
one  factor  -  variation  in  02  concentration 
filtering  rate  of  a  common  freshwater  zoop 
species,  Daphnia  pulex  is  described.  W 
ments  of  D.  pulex  filtering  rate  were  mad 
exposure  to  a  wide  range  of  02  concentrati 
over  periods  of  time  ranging  from  <  1  h  to 
Oxygen  was  found  to  have  a  significant  e 
the  filtering  rate  in  that  below  concentratii 
mg/02/1  the  rate  decreased  sharply;  howe 
lowing  prolonged  exposure  (>  8-12  h)  to 
conditions  the  filtering  rate  gradually  in 
and  eventually  D.  pulex  were  able  to  filti 
more  rapidly  than  under  normal  conceni 
These  increases  in  filtering  rates  under  co 
of  low  02  are  directly  correlated  with  the  ; 
increased  production  of  hemoglobin  when 
is  present.  (Katz) 
W77 -06473 


SOME  EFFECTS  OF  SALINITY  ON  TH 
ICITY  OF  COPPER  TO  THE  POLYC 
NEREIS  DIVERSICOLOR, 

Hull  Univ.  (England).  Dept.  of  Zoology. 
L.  H.  Jones,  N.  V.  Jones,  and  A.  J.  Radlett 
Estuarine  and  Coastal  Marine  Science,  V 
107-111,  1976.  2  fig,  2  tab,  10  ref. 

Descriptors:       'Salinity,       'Metals,       * 

'Worms,   'Invertebrates,  Absorption,  B 

Path  of  pollutants,  Mode  of  action,  A 

techniques,  Laboratory  tests,  Water  qual 

tolerance. 

Identifiers:   'Polycheates,  Bioaccumulati 

sue  analysis,  'Nereis  diversicolor. 

The  effect  of  salinity  on  the  survival  tim 
polycheate  Nereis  diversicolor  in  copper  s 
was  investigated.  Both  high  and  low  salii 
creased  the  toxicity  of  copper  to  the  worm 
suggested  that  this  synergistic  effect,  rat 
the  amount  of  copper  accumulated,  may  b 
portant  lethal  factor.  (Katz) 
W77 -06474 


THE    DEVELOPMENT    OF    THE    LAB 

CHLAMYS   ISLANDICA   IN   THE   PLA 

AND    ITS    SALINITY    TOLERANCE    1 

LABORATORY     (LAMELLD3RANCHIA 

TINTOAE), 

University  Coll.  of  North  Wales,  Menai 

Marine  Science  Labs. 

Li.  D.  Gruff ydd. 

Astarte,  Vol  8,  No  2,  p  60-68,  1976. 4  fig,  1 

Descriptors:  'Bivalves,  'Plankton,  'Salim 
tolerance,  'Growth  stages,  'Larvae, 
physiology,  Animal  behavior,  Life  cycles, 
productivity,  Environmental  effects, 
requirements,  Animal  metabolism.  Water 
Identifiers:  'Chlamys  islandica,  Metamon, 

The  larvae  of  Chlamys  islandica  were  I 
spend  approximately  10  weeks  in  plankti 
degrees  C,  5  of  these  weeks  as  an  eyed  pel 
The  last  third  of  its  length  at  metamorph 
added  during  the   pediveliger  stage.  Its 
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unorphesis  in  early  mid-September  was  300 
ometers.  When  the  larvae  were  placed  in  low 
dties  for  one  day,  all  died  at  26%  seawater, 
I  were  grossly  damaged  at  40  and  60%  sea- 
r,  and  a  few  showed  damage  at  80%  seawater 
low  mortality.  When  placed  in  vertical  salini- 
adients,  the  larvae  swam  up  until  they  reached 
seawater  or  unitl  they  reached  certain  in- 
lases  between  very  different  salinities.  (Katz) 
■06475 


EARCH      RELATED      TO      BIOLOGICAL 
LUATION  OF  COMPLEX  WASTES, 

ronmental  Research  Lab.-Duluth,  Minn, 
irimary  bibliographic  entry  see  Field  5A 
06476 


ACCUMULATION  OF  CADMIUM 
PER,  MANGANESE  AND  ZINC  BY  FUC- 
VESICULOSUS  IN  THE  BRISTOL  CHAN- 

ute   for   Marine    Environmental    Research 

juth  (England). 

rimary  bibliographic  entry  see  Field  5B 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 

Effects  Of  Pollution— Group  5C 


>RATORY  SURVIVAL  OF  LARVAE  OF 
EMON  ELEGANS  RATHKE  AND  OTHER 
DEAN  SHRIMPS  IN  RELATION  TO 
R  DISTRIBUTION  AND  ECOLOGY 

[K>o!  Univ.,  Port  Erin  (England).  Dept.  of 

e  Biology. 

:hanaburanon,  and  D.  I.  Williamson. 

rine  and  Coastal  Marine  Science,  Vol  4   No 

1-91, 1976.  3  fig,  1  tab,  17  ref. 

iptors:  "Shrimp,  *Crustaceans,  "Life  history 
•Growth  stages,  *Water  temperature, 
ogen  ion  concentration,  Lethal  limit,  Mor- 
Environmental  effects,  Water  quality, 
J  physiology,  Bioassay,  Larvae,  Metabol- 
wunity,  Laboratory  tests. 
r«ers:  'Survival  rates,  Palaemon  elegans 
;sa  nouvelli,  Crangon  crangon. 

al  rates  were  recorded  for  the  larval  and 
post-larval  stages  of  Palaemon  elegans 
in  seawater  at  constant  temperatures  of  10, 

20  degrees  C,  in  four  regimes  of  varying 
ature,  and  in  various  dilutions  of  seawater 
stant  temperatures.  Crangon  crangon  and 
sa  nouvelli  were  reared  in  seawater  at  10,  15 

degrees  C.  The  highest  sursvival  rates  for 
>ecies  were  in  seawater  at  20  degrees  C.  Sur- 
ites  of  P.  elegans  in  cycles  of  changing  tem- 
e  were  generally  similar  to  those  at  the 
:  temperature.  Some  larvas  of  P.  elegans 
d  to  beyong  metamorphosis  at  20  degrees  C 
dinities  from  17-34%  but  not  in  lower  salini- 
t  15  degrees  C  metamorphosis  was 
ted  only  in  a  salinity  of  34%;  no  larvae 
>rphosed  at  10  degrees  C  in  any  salinity  C 
i  and  P.  nouvelli  completed  metamorphosis 
luted  seawater  at  20  and  15  degrees  C  but 
5  degrees  C.  (Katz) 
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EDM,TTERLRSAN^^USSELS    FROM    ™E 

wnal  Lab.  of  Marine  Radioactivity,  Monte 
lonaco).  Oceanographic  Museum, 
wry  bibliographic  entry  see  Field  5A 


flnNM£™,  EXCRETION    OF    203HG- 
LED  METHYLMERCURY  IN  RAINBOW 

Univ.  (Finland).  Dept.  of  Radiochemis- 
tula,  and  J.  K.  Miettinen. 
Vol  26,  p  385-390,  1975.  5  fig,  1  tab,  14 


Descriptors:      "Mercury,      "Salmonids,      Trout 
Rainbow    trout,     "Metabolism,     "Temperature, 
tracers,  "Radioisotopes,  Path  of  pollutants,  Fish 
Physiology,  Biodegradation,  Analytical 

techniques,  Laboratory  tests,  Methodology,  Tox- 
ins, Growth  rates. 

Identifiers:    Retention,    "Methylmercury,   Excre- 
tion, Tissue  analysis. 

Elimination  of  203HG-labelIed  methylmercury  by 
rainbow  trout,  studied  by  whole  body  counting 
followed  a  bi-exponential  equation.  The  biological 
nail-time  of  methylmercury  varied  from  202  to  516 
d,  depending  on  the  retained  dose  and  water  tem- 
perature. An  increase  in  the  concentration  of 
protein-bound  methylmercury  caused  a  significant 
decrease  in  the  biological  half-time.  Between  0  5 
and  4C  the  excretion  of  methylmercury  was  about 

Joo^fo    .  "8er  (515  plus  or  minus  83d>  ^an  at  16- 

19C  (348  plus  or  minus  78d).  (Katz) 

W77-06480 


COMBINED  TOXICITY  OF  FREE  CHLORINE, 
CHLORAMINE  AND  TEMPERATURE  TO 
STAGE  I  LARVAE  OF  THE  AMERICAN 
LOBSTER  HOMARUS  AMERICANUS 

Woods  Hole  Oceanographic  Institution,  Mass 

J.  M.  Capuzzo,  S.  A.  Lawrence,  and  J.  A. 

Davidson. 

Water  Research,  Vol  10,  p  1093-1099,  1976  6  fig  3 

tab,  15  ref. 

Descriptors:  "Chlorine,  "Toxicity,  "Lobsters 
Crustaceans,  "Water  temperature,  "bioassay 
Growth  stages,  Larvae,  Animal  physiology,  Mode 
of  action,  Path  of  pollutants,  Lethal  limit,  Respira- 
tion, Water  pollution  effects,  Aquiculture 
Identifiers:  "Chloramine,  "American  lobster 
Bioaccumulation,  Tissue  analysis. 

The  differential  effects  of  free  chlorine  and 
chloramine  on  stage  I  larvae  of  the  american 
lobster  Homarus  Americanus  were  investigated  in 
continuous  flow  bioassay  units.  Applied 
ch  oramine  was  more  toxic  than  applied  free 
chlorine  to  lobster  larvae.  The  synergistic  effet  of 
temperature  on  the  toxicity  of  both  compounds 
was  demonstrated  with  chloramine  being  more 
toxic  than  free  chlorine.  The  action  of  each  toxi- 
cant appeared  to  be  an  alteration  of  standard 
metabolic  activity  in  respiration  rates.  Initial 
respiratory  stress  was  detected  during  exposure  to 
0.05  mg/1  applied  chloramine  and  5.00  mg/1  ap- 
plied free  chlorine.  The  apparent  chlorine  demand 
of  the  seawater  used  in  the  study  was  determined 
after  removal  of  particulate  and  dissolved  organics 
and  ammonia.  Approximately  18%  of  the  applied 
level  of  free  chlorine  and  chloramine  was 
recovered  as  residuals.  (Katz) 
W77-06482 


TRANSPORT  OF  MERCURY  THROUGH  A 
LABORATORY  TWO-LEVEL  MARINE  FOOD 
CHAIN, 

Naval  Research  Lab.,  Washington,  D.  C.  Ocean 

Sciences  Div. 

K.  M.  Parrish,  and  R.  A.  Carr. 

Marine  Pollution  Bulletin,  Vol  7,  No  5    p  90-91 

1976.  2  fig,  6  ref. 

Descriptors:   "Mercury,   "Metals,   "Food  chains 
"Food  webs,  "Plankton,  "Copepods! 

"Zooplankton,  Primary  productivity,  Path  of  pol- 
lutants, Growth  stages,  Growth  rates,  Metabol- 
ism, Algae,  Absorption,  Environmental  effects 
Bioassay,  Analytical  techniques. 
Identifiers:  "Croomonas  salina,  "Acartia  tonsa, 
Bioaccumulation. 

Algal  cultures  grown  in  the  presence  of  164  micro- 
grams/liter  mercury  as  mercuric  chloride  acquired 
and  retained  about  half  of  the  mercury.  When  the 
algae  which  had  been  grown  in  the  presence  of 
mercury  were  fed  to  planktonic  copepods:  (1)  egg- 
laying  rate  showed  no  significant  change;  (2)  eggs 
of  a  female  fed  mercury-enriched  algae  hatched, 


and  nauplu  moulted  to  apparently  normal 
copepodites  while  in  contact  with  spiked  algae 
and  (3)  analysis  of  the  algae/copepod  system 
showed  that  neither  the  copepods  nor  their  eggs 
and  faeces  retained  mercury  in  detectable 
amounts.  At  least  in  the  one  simple  food  chain, 
although  mercury  was  concentrated  by  the  algae' 
the  mercury  was  not  passed  up  the  chain  to  the 
next  trophic  level.  (Katz) 
W77-06484 


IN       CHOROMYTILUS 


TRACE       METALS 
MERIDIONALIS, 

Council  for  Scientific  and  Industrial  Research 

Pretoria     (South     Africa).      National     Physical 

Research  Lab. 

H.  R.  Watling,  and  R.  J.  Watling. 

Marine  Pollution  Bulletin,  Vol  7,  No  5    d  91-94 

1976. 3  fig,  5  tab,  9  ref.  P  ' 

Descriptors:  "Mollusks,  "Mussels,  "Absorption 
"Path  of  pollutants,  "Metals,  Bioindicators,' 
Metabolism,  Bioassay,  Marine  animals,  "Zinc! 
"Cadmium,  "Copper,  "Lead,  Manganese,  Nickel' 
Cobalt,  Trace  elements,  Africa,  Bays. 
Identifiers:  "Bioaccumulation,  "Choromytilus 
meridonalis,  Trace  metals,  "Saldanha  Bay(South 
Africa). 

Concentrations  of  metals  in  mature  females  of  the 
mussel  Choromytilus  meridionalis  were  approxi- 
mately twice  those  in  males.  Some  other  trace  ele- 
ments also  differed  according  to  sex.  It  was 
recommended  that  comparative  data  should  relate 
individuals  of  similar  size  if  this  species  was  used 
as  a  bioindicator  of  trace  metal  pollution  and  that 
differences  in  trace  metal  content  might  be  due  to 
seasonal  variations  or  abnormal  metal  uptake 
(Katz) 
W77-06485 


ACUTE  TOXICITY  OF  INORGANIC  MERCURY 
TO  CAPITELLA, 

Bedford  Coll.,  London  (England).  Dept.  of  Zoolo- 
gy- 

L.  M.  Warren. 

Marine  Pollution  Bulletin,  Vol  7,  No  4    p  69-70 
1976. 2  fig,  7  ref.  P  ' 

Descriptors:  "Worms,  "Invertebrates,  "Metals 
"Mercury,  "Lethal  limit,  "Toxicity,  Toxins,  Ab- 
sorption, Path  of  pollutants,  Metabolism,  Water 
quality,  Laboratory  tests,  Bioassay,  Tolerance 
Identifiers:  "Polycheates,  CapiteUa  capitata, 
Ophryotrocha  labronica,  Survival  rates. 

The  polycheate  worm  Capitella  capitata  was  fairly 
resistant  to  high  concentrations  of  inorganic  mer- 
cury. Survival  of  adults  compared  with  those  of 
the  polycheate  Ophryotrocha  labronica  showed 
that  C.  capitata  withstood  1  ppm  Mercury  for 
several  days  while  O.  labronica  succumbed  to  0  5 
ppm  mercury  in  2  hours.  (Katz) 
W77-06486 


LEVELS   OF  PCBS   AND  DDTS  IN  MUSSELS 
FROM  THE  N.W.  MEDITERRANEAN, 

International    Lab.    for    Marine     Radioactivity 
Monte  Carlo  (Monaco).  Oceanographic  Museum 
For  primary  bibliographic  entry  see  Field  5B 
W77-06487 


IN  VIVO  ACCUMULATION  OF  RADIOACTIVE 
POLONIUM  BY  THE  GIANT  KELP  MACRO- 
CYSTIS  PYRIFERA, 

Scripps   Institution  of  Oceanography,   La  Jolla, 
Calif.  Soledad  Marine  Radioactivity  Lab 
J.  P.  Cowen,  V.  F.  Hodge,  and  T.  R.  Folsom. 
Marine  Biology,  Vol  37,  p  237-248,  1976  6  fie    1 
tab,  29  ref. 

Descriptors:  "Tracers,  "Isotopes,  "Radioisotopes 

Radiochemical   analysis,    "Algae,    "Phaeophyta 

Laboratory  tests,  Absorption,  Path  of  pollutants' 
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i 


Analytical  techniques,  Growth  rates,  Growth 
stages.  .  ., 

Identifiers:  'Polonium,  *Macrocystis  pyrifera, 
•Bioaccumulation,  Tissue  analysis.  Radioactive 
polonium. 

The  in  vivo  accumulation  rate  of  radioactive 
polonium  by  Macrocystis  pyrifera  was  determined 
by  tagging  young,  growing  lamina  and  sub- 
sequently collecting  for  radioactive  Po  analysis. 
The  rates  of  accumulation  for  observed  and 
growth-corrected  data  were,  respectively  0.78  x 
10-9pCi/cm2sec  and  1.17  x  10-9  pCi/cm2sec.  Inert, 
but  biologically  foulable,  glass  slide  surfaces  ex- 
posed to  the  kelp  bed  environment  yielded  Po  ac- 
cumulation rates  of  0.64  x  10-9  pCi/cm2sec, 
slightly  less  than  those  of  M.  pyrifera.  Distinction 
was  made  between  observed  net  accumulation  rate 
and  gross  rates  or  total  flux.  Several  factors  con- 
tributing to  the  final  net  accumulation  rate  were 
discussed.  (Katz) 
W77-06490 


tadpoles  four  days  after  treatment  and  had  fewer 
algae  and  diatoms  in  their  intestines.  After  18  to  32 
days,  tadpoles  in  ponds  treated  with  either  diquat 
or  dichlobenil  were  heavier  than  control  tadpoles. 
Herbicide  treatment  had  resulted  in  blooms  of 
algal  species  that  the  tadpoles  apparently  found 
highly  acceptable.  Although  smooth  newts  bred  in 
each  pond  after  treatment  and  again  the  following 
year,  herbicide  treatment  may  have  reduced  the 
suitability  of  the  ponds  as  newt  breeding  sites. 
(Katz) 
W77 -06492 

DISTRIBUTION  OF  LEAD,  ZINC,  COPPER 
AND  MANGANESE  IN  THE  MARINE  GAS- 
TROPODS, THAIS  LAPILLUS  AND  LITTORINA 
LITTOREA,  AROUND  THE  COAST  OF  WALES, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-06493 


THE  EFFECTS  OF  LOW  METAL  LEVELS  ON  A 
CLONAL  HYDROID, 

Institute    for   Marine    Environmental    Research, 

Plymouth  (England). 

A.  R.  D.  Stebbing. 

Journal  of  the  Marine  Biological  Association  of 

the  United  Kingdom,  Vol  56,  No  4,  p  977-994, 

1976. 6  fig,  4  tab,  63  ref. 

Descriptors:  *Metals,  *Mercury,  "Copper, 
•Cadmium,  *Lethal  limit,  Invertebrates,  Growth 
rates,  Metabolism,  Mode  of  action,  Laboratory 
tests,  Path  of  pollutants,  Water  quality,  Bioassay, 
Marine  animals,  Marine  biology,  Lethal  limit. 
Identifiers:  *Hydra,  'Campanularia  flexuosa, 
Bioaccumulation,  Colonial  organisms,  *River 
Tamar(England). 

A  sensitive  and  precise  bioassay  was  developed 
using  the  clonal  hydroid  Campanularia  flexuosa 
for  measuring  the  sublethal  effects  of  marine  con- 
taminants in  terms  of  the  inhibition  of  colonial 
growth  rate.  A  single  clone  could  be  cultured 
simply  in  the  laboratory  for  indefinite  periods. 
Thresholds  of  sensitivity  to  3  metals  in  11 -day  ex- 
periments were:  Hy  1.6-1.7  micrograms/liter;  Cu 
10-13  micrograms/liter;  and,  Cd  110-280  micro- 
grams/liter. Observations  on  the  development  of 
the  hydroids  response  with  time  showed  that  sen- 
sitivity increased  linearly  at  first,  but  during  the 
second  week  the  metals  had  a  transitory  stimulato- 
ry effect  on  colonial  growth  rate  known  as  the 
Arndt-Schulz  effect.  (Katz) 
W77-06491 


EFFECTS  OF  FIELD  APPLICATIONS  OF  THE 
HERBICIDE  DIQUAT  AND  DICHLOBENIL  ON 
AMPHIBIANS, 

Nature  Conservancy,  Abbots  Ripton  (England). 

Monks  Wood  Experimental  Station. 

A.S.Cooke. 

Environmental  Pollution,  Vol  12,  p  43-49,  1977.  4 

tab,  15  ref. 

Descriptors:  *Amphibians,  *Frogs,  *Newts, 
♦Toads,  'Growth  stages,  'Halogenated  pesticides, 
•Diquat,  'Herbicides,  'Chlorinated  hydrocarbon 
pesticides,  *2,6-dichlobenil,  'Toxicity,  Mortality, 
Toxins,  Animal  physiology,  Path  of  pollutants, 
Reproduction,  Growth  rates,  Algae,  Environmen- 
tal effects,  Bioassay,  Laboratory  tests. 
Identifiers:  Bioaccumulation,  'Rana  temporaria, 
Bufo  bufo,  Triturus  vulgaris. 

The  effects  have  been  studied  of  normal  field  ap- 
plications (1  mg.  litre)  of  the  herbicides  diquat  and 
dichlobenil  on  caged  frog  Rana  temporaria  and 
toad  Bufo  bufo  tadpoles  and  on  free-living  popula- 
tions of  smooth  newts  Triturus  vulgaris.  Neither 
herbicide  caused  any  mortality  amongst  the  tad- 
poles or  changed  their  development  rate  or  level  of 
activity.  Tadpoles  maintained  in  ponds  treated 
with  diquat,  however,  weighed  less  than  control 


EFFECTS  OF  IRANIAN  CRUDE  OIL  ON  THE 
RED  SEA  OCTOCORAL  HETEROXENIA 
FUSCESCENS, 

Hebrew    Univ.,    Jerusalem     (Israel).     Dept.     of 

Oceanography. 

Y.  Cohen,  A.  Nissenbaum,  and  R.  Eisler. 

Environmental  Pollution,  Vol  12,  p  173-185,  1977. 

3  fig,  2  tab,  23  ref. 

Descriptors:  'Toxicity,  'Oil,  'Water  pollution 
sources,  'Coral,  'Bioassay,  Invertebrates, 
Benthic  fauna,  'Oil  pollution.  Oil  wastes.  Oily 
water,  Water  quality,  Analytical  techniques, 
Animal  physiology,  Animal  behavior,  Lethal  limit, 
Pollutant  identification,  Gas  chromatography. 
Identifiers:  'Bioaccumulation,  'Heteroxenia 
fuscescens,  'Crude  oil,  'Red  Sea,  Red  Sea  Oc- 
tocoral,  'Octocoral. 

Acute  toxicity  and  sublethal  effects  of  Iranian 
crude  oil  on  colonies  of  the  Red  Sea  octocoral 
Heteroxenia  fuscescens  were  studied  under  con- 
tinuous flow  assay  conditions.  Static  toxicity 
bioassay s  conducted  in  small  (3  litre)  jars  at  41% 
salinity  and  22  degrees  C  showed  that  the  12 
ml/litre  concentration  of  crude  oil  added  at  the 
start  was  fatal  to  50%  of  the  test  colonies  in  96  h. 
Colonies  surviving  exposure  to  high  sublethal 
levels  of  crude  oil  were  adversely  affected  both 
during  treatment  and  afterwards.  Tank  tests  con- 
ducted in  large  (1500  litre),  deep  (2  m)  containers 
and  flowing  sea  water  demonstrated  that  Heterox- 
enia were  more  resistant  to  crude  oil  than  when  as- 
sayed in  jars;  no  deaths  were  observed  in  tanks 
during  exposure  for  168  h  to  initial  concentrations 
of  10  ml/litre  (15  litres  added  at  surface).  Tank  as- 
says demonstrated  a  depth  protective  effect;  the 
number  of  colonies  exhibiting  signs  of  stress 
decreased  with  increasing  distance  from  the  oil 
film  at  the  surface.  Gas  chromotographic  analysis 
of  the  hydrocarbon  composition  of  Heteroxenia 
exposed  to  high  sublethal  levels  of  crude  showed 
that  petroleum  derived  hydrocarbons  were  incor- 
porated into  tissues.  The  highest  level  of  pollutant 
hydrocarbons  found  in  these  colonies  was  about 
1%  of  their  endogenic  hydrocarbon  content.  It  was 
concluded  that  while  crude  oil  may  not  be  acutely 
toxic  to  Heteroxenia,  exposure  to  high  sublethal 
oil  levels  may  result  in  long  term  deleterious  ef- 
fects. (Katz) 
W77-06494 


•Reproduction,  'Fertility,  Growth  rates,  Or- 
stages,   Animal  physiology,   Path  of   poliut 
Bioassay,  Animal  behavior,  Food  habits 
Identifiers:  Anas  platyrhynchos,  •MethylmeM 
Bioaccumulation. 

Mallard  ducks  (Anas  platyrhynchos  » 
parents  were  fed  a  diet  containing  0.5  ppm  m 
ry  (equal  to  about  0.1  ppm  mercury  in  a  n£ 
diet)  also  were  fed  a  diet  containing  0  5  ppm. 
cury  beginning  at  9  days  and  continuing  thf 
their  reproductive  season.  Mercury  in  the  eg 
treated  hens  averaged  0.86  ppm.  Hens  fed  0.5j 
mercury  made  less  effficient  use  of  feed  and  I 
greater  percentage  of  eggs  outside  nestboxesi 
pared  with  controls.  Hens  fed  mercury  I 
producted  fewer  1 -week-old  ducklings  tha 
controls.  There  were  no  significant  differ* 
between  controls  and  ducklings  from  parent 
0.5  ppm  mercury  in  approach  responses  to  I 
recorded  material  calls,  in  avoidance  of  a  frig 
ing  stimulus,  or  in  open-field  behavior.  Duel 
from  parents  fed  0.5  ppm  mercury  did  not  gr< 
fast  as  did  control  ducklings.  (Katz) 
W77-06495 


METHYLMERCURY:  SECOND-GENERATION 
REPRODUCTIVE  AND  BEHAVIORAL  EF- 
FECTS ON  MALLARD  DUCKS, 

Fish  and  Wildlife  Research  Center,  Laurel,  Md. 

Patuxent  Wildlife  Research  Center. 

G.  H.  Heinz. 

Journal  of  Wildlife  Management,  Vol.  40,  No.  4,  p. 

710-715,  1976. 2  tab.,  15  ref. 

Descriptors:  'Toxicity,  'Metals,  'Mercury, 
•Ducks,         *Waterfowl,         *Mallard         duck, 


THE     ABUNDANCES,     DISTRIBUTION 
FLUX  OF  NUTRIENTS  AND  CHLOROPHY 
IN  THE  NEW  YORK  BIGHT  APEX, 

State  Univ.  of  New  York  at  Stony  Brook.  1/ 

Sciences  Research  Center. 

I.  W.  Duedall,  H.  B.  O'Connors,  J.  H.  Parker 

E.  Wilson,  and  A.  S.  Robbins. 

Estuarine  and  Coastal  Marine  Science,  VoL  : 

1 ,  p  81-105,  January  1977.  13  fig,  4  tab,  30  ref. 

Descriptors:  'Estuaries,  'Nutrients,  'Sttl 
•Hudson  River,  New  York,  'New  Ji 
'Chlorophyll,  Bays,  Coasts,  Tidal  effects 
tribution,  Spatial  distribution,  On-site  inv« 
tions.  Distribution  patterns,  Salinity,  Watei 
perature,  Oceans,  Water  pollution  sources 
bidity,  Suspended  solids,  Nitrites,  Nil 
Phosphates,  Data  collections,  Evaluation,  / 
sis,  Analytical  techniques. 
Identifiers:  'New  York  Bight,  Silicic  acid. 

Tidal,  spatial,  and  seasonal  changes  in  sa 
temperature;  and  the  concentrations  of  am 
um,  nitrite,  nitrate,  phosphate,  silicic 
chlorophyll  a  and  suspended  matter  in  the  \ 
between  Sandy  Hook,  New  Jersey,  and  Rocl 
Point,  New  York,  were  measured  durini 
cruises  which  took  place  between  Novembe 
and  June  1974.  Over  this  period,  concentrau 
nutrients  and  chlorophyll  a  were  much  g 
than  those  found  in  the  adjacent  coastal  w 
The  main  source  of  the  ammonium,  nitriti 
phosphate  is  sewage  effluent  which  is  disci 
into  the  waters  surrounding  the  New 
metropolital  region;  nitrate  comes  mainly  frc 
Hudson  River,  and  silicic  acid  is  discharj 
large  amounts  from  river  and  sewage  source 
largest  tidal  variation  in  salinity  and  nutriei 
chlorophyll  a  concentrations  occurs  near 
Hook  where  the  Hudson  River  discharge  h 
greatest  influence.  Near  Rockaway  Point,  m 
and  chlorophyll  a  concentrations  are  gel 
lower  and  salinities  higher  than  those  obi 
near  Sandy  Hook  because  of  the  inflow  of 
water  by  non-tidal  currents.  During  the  t 
freshet  nutrient  concentrations,  especial! 
monium,  are  low  along  the  transect  due  to(l 
tion  by  the  spring  freshet,  and  (2)  utilization 
abundant  phytoplankton.  Flux  calculations  i 
June  observations  indicated  that  most  i 
nutrients  and  chlorophyll  a  are  being  trans 
from  the  lower  Hudson  Estuary  into  tht 
York  Bight  apex.  (Humphreys-ISWS) 
W77-06503 


THE   EFFECTS    OF   DREDGING   ON  W 
QUALITY  IN  THE  NORTHWEST, 

Environmental  Protection  Agency,  Seattle, 

Region  X. 

For  primary  bibliographic  entry  see  Field  SW 

W77-06535 
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YCHLORINATED  BIPHENYLS. 

rings-Sub  Comm  on  Fisheries  and  Wildlife 
servation  and  the  Envircnment-Comm  on 
:hant  Marine  and  Fisheries,  US  House  of 
■esentatives,  Jan  28-30,  1975.  p  1-278. 

iriptors:  *Fish  toxins,  *Environmental  ef- 
,  *Polychlorinated  biphenyls,  *Chemical 
es,  'Industrial  wastes,  Pollutants,  Pollution 
:ment,  Chemicals,  Lake  Michigan,  Hudson 
r,  Fish,  Industrial  water,  Industrial  plants  In- 
lal  production,  Pollutants,  Water  pollution  ef- 
,  Water  pollution  sources,  Water  pollution 
ol. 
ifiers:  Congressional  hearings. 

ihlorinated  biphenyls,  popularly  known  as 
s,  are  chemicals  which  are  valued  because 
promote  efficient  use  of  electricity  in  trans- 
:rs  and  capacitors.  Unfortunately,  PCB's  are 
fill  to  the  environment.  PCB's  are  environ- 
illy  mobile  chemicals  which  find  their  way 
iur  nation's  waters  and  bioaccumulate  in  the 
chain.  The  most  serious  present  threat  to 
a  health  is  posed  by  the  consumption  of  fish 
i  contain  higher  PCB  concentrations  than  the 
guidelines  of  five  parts  per  million  (ppm) 
:ctive  concentrations  of  up  to  165  ppm  and 
>m  have  recently  been  found  in  fish  in  Lake 
gan  and  in  the  Hudson  River.  To  determine 
future  action  Congress  should  take  with  re- 

0  PCB's,  the  subcommittee  on  Fisheries  and 
fe  held  three  days  of  hearings  at  which 
entatives  from  industry,  administrative  offi- 

and     environmental     experts     testified 
opment   of   alternative    chemicals,    careful 

1  of  industrial  discharges  of  PCB's  and 
live  banning  of  all  use  of  PCB's  were  some 

proposed  solutions  to  the  PCB  problem. 
i.  while  all  agree  that  the  use  of  PCB's 

be  eliminated,  there  is  disagreement  as  to 
oon  industry  can  develop  and  implement 
:al  substitutes  for  them.  (Josepher-Florida) 
&554 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes — Group  5D 


Waste  Treatment  Processes 


E        SPRAYING        REDUCES        PUMP 
VGE  AT  WASTE  WATER  TREATMENT 

mary  bibliographic  entry  see  Field  8C 
ilOl 


£S    IN    GRP   MOULDINGS    THROUGH 
JCT  AND  PROCESS  DIVERSIFICATION 

nary  bibliographic  entry  see  Field  8G 
102 


W  SEWERS  TO  BE  SELF-CLEANING, 

nary  bibliographic  entry  see  Field  8G. 


from  the  reservoir  and  force  the  withdrawn  liquid 
through  the  ejector  in  a  substantially  horizontal 
direction  to  impart  atmospheric  air  to  the  liquid  as 
it  flows  through  the  ejector  to  aerate  the  liquid  and 
cause  it  to  flow  substantially  horizontally    The 
opening  in  the  reservoir  which  supplies  liquid  to 
the  pump  is  upstream  from  and  adjacent  to  the 
direction  of  liquid  discharge  from  the  ejector   A 
sensor  senses  the  dissolved  oxygen  concentration 
of  the  liquid  in  the  reservoir.  Control  means  vary 
the  speed  of  the  pump  to  change  the  rate  that  the 
pump  forces  liquid  through  the  conduit.  An  ejector 
maintains  the  dissolved  oxygen  concentration  A  a 
selected  level.  A  wall  in  the  reservoir's  upper  part 
accomodates  flow  thereunder  from  the  ejector  A 
tube  settler  in  the  reservoir  adjacent  to  the  wall 
has    several   parallel   juxtaposed    vertical    tubes 
.,".  U.SPeT,-ends  directly  communicate  with  the 
outlet.  The  liquid  flows  upward  through  them  and 
is   discharged   at   the   outlet.    Settled    solids   fall 
downward  through  the  tubes  against  the  upward 
liquid  flow.  The  tube  settler  is  remote  from  the 
ejectors   disch.-.e   end   and    somewhat   higher. 
(Snyder-FIRL) 
W77-06104 


APPARATUS  FOR  BIOLOGICAL  TREATMENT 
OF  WASTE  WATER, 

Horrnel  (George  A.)  and  Co.,  Austin,  Minn 

C  Thissen. 

United  States  Patent  3,997,443.  Issued  December 

J>  '.  19?6-  Official  Gazette  of  the  United  States 

fo-^  ?ff,Ce'  VoL  953'  No-  2>  P  720>  December, 

iy/6.  i  ng. 

Descriptors:  "Patents,  *Waste  water  treatment 
Biological  treatment,  Aerobic  treatment' 
Mechanical  equipment,  Sewage  treatment  Waste 
treatment,  Sewage  effluents,  Environmental 
sanitation. 

A  patent  was  issued  for  an  apparatus  to  biologi- 
cally treat  waste  water.  The  apparatus  involves  a 
container  for  the  waste  water  to  be  treated,  several 
driven  shafts  extending  transversely  through  and 
mounted  on  the  tank  with  biological  discs  mounted 
thereon,  and  a  means  for  rotating  the  discs  in  the 
same  or  opposite  directions  that  alternately  ex- 
poses them  to  the  waste  water  and  air  for  the 
growth  of  aerobic  materials  on  their  surfaces 
(Collins-FIRL) 
W77 -06107 


SEWAGE  SETTLING  TANK, 

Sybron  Corp.,  Rochester,  N.  Y.  (Assignee). 

K.  F.  McGivern. 

United  States  Patent  3,997,444.  Issued  December 

14,   1976.  Official  Gazette  of  the  United  States 

*?£n*  °ffice-  Vo1-  953,  No.  2,  p  720,  December, 
1976.  1  fig. 

Descriptors:  *Patents,  "Settling  basins,  Sedimen- 
tation, *Sewage  treatment,  Sludge,  Waste  water 
treatment,  Liquid  wastes,  Sewage  effluents  En- 
vironmental sanitation. 

A  patent  was  issued  for  a  sewage  settling  tank  The 
tank  consisted  of  a  settling  chamber  with  an  inlet 
tor  liquid  to  be  treated  and  an  outlet  for  clarified 
water.  At  least  two  banks  of  tube  settlers,  ar- 
ranged in  a  horizontal  plane  above  the  chamber 
bottom,  and  a  baffle  from  the  periphery  of  each 
bank,  defining  a  clear  water  area  above  each  bank 
were  employed.  A  sludge  removal  siphon  carried 
by  a  floating  carriage  removes  sludge  from  the 
tank  bottom  and  tube  settlers.  (Collins-FIRL) 
W77-06105 


AN  APPARATUS  FOR  WASTE  WATER  TREAT- 

SHORll3cSf)ONE  (°ZON  NI  Y°RU  HAKUI 

Japanese  PatentNo.  Sho  51-5278.  Issued  February 
13,  1976.  Japanese  Model  Utility,  p  223-235 
February,  1976.  1  ref. 

Descriptors:  "Patents,  "Waste  water  treatment 
Equipment,  *Ozone,  Absorption,  Chemical  reac- 
tions, Optimization,  Mechanical  equipment 
Gas"s.  ' 


■TREATMENT  AND  SOLIDS  SEPARAT- 
STEM, 

Textile  Mills,  Inc.,  GA.  (Assignee). 
Uins. 

5  n«S  Pa,tent  3."°-974.  Issued  November 
t  Official  Gazette  of  the  United  States 
)ffice.  Vol.  952,  No.  2,  p  762,  November 
'«• 

ors:  "Patents,  "Waste  water  treatment 
ent  facilities,  "Waste  treatment,  "Aerobic 
it,  Outlets,  Liquid  wastes,  Reservoirs 
Jaration  techniques. 

•bic  system  for  waste  treatment  was 
•  "  'ncludes  a  reservoir  with  an  outlet 
luid  flows  into  the  reservoir  and  outward 
tne  outlet.  An  ejector  in  the  reservoir 
icates  with  the  atmosphere.  A  pump  inter- 
witn  the  reservoir  through  a  conduit  and 
ejector  via  a  conduit  to  withdraw  liquid 


A  patent  was  issued  for  a  continuous  waste  water 
treatment  apparatus  utilizing  ozone.  A  spiral  tube 
was  used  for  the  contact  between  ozone  and  waste 
water  to  improve   ozone   absorption  efficiency 
Waste  water  to  be  treated  was  fed  into  the  spiral 
tube  under  pressure  and  ozonized  air  was  jetted 
into  the  tube  through  an  injector.  The  flow  rate  of 
waste  water  in  the  tube  was  controlled  by  a  pres- 
sure valve  attached  adjacent  to  the  tube  so  that  the 
water  flow  was  slightly  faster  than  the  speed  of  the 
ozonized  air  moving  up  the  tube.  A  degassing  tank 
was  connected  to  the  end  of  the  spiral  tube  When 
waste  water  entered  into  this  tank,  the  pressure 
decreased,  liberating  the  dissolved  ozone  in  the 
form  of  small  gas  bubbles  which  further  increased 
the  reaction  between   the  waste   water  and  the 
ozone.  With  the  use  of  this  spiral  tube,  the  size  of 
the  ozone  treatment  apparatus  could  be  reduced  to 
1/10  that  of  conventional   ozone   treatment  ap- 
paratus and  still  provide  nearly  100%  ozone  ab- 
ISSlHS"  efficiency.  (Katayama-FIRL) 
W77-06i  06 


METHOD   AND   APPARATUS   FOR   AEROBIC 
SEWAGE  TREATMENT, 

C.  E.  Traverse. 

United  States  Patent  4,002,561 .  Issued  January  1 1 
1977.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol.  954,  No.  2,  p  776-777,  January,  1976  1 
fig- 
Descriptors:  "Patents,  "Sewage  treatment, 
Aerobic  treatment,  "Septic  tanks,  Domestic 
wastes,  Sewage  disposal,  Oxygen,  Waste  water 
treatment,  Liquid  wastes,  "Waste  water  treat- 
ment. 

A  patent  was  issued  for  a  method  and  apparatus 
for  aerobic  sewage  treatment  in  septic  tanks.  The 
system  contains  a  means  for  removing  a  portion  of 
the  liquid  from  the  tank  and  reducing  floe  particle 
size.  The  liquid  is  placed  in  a  cylindrical  treatment 
vessel  designed  to  create  a  hydraulic  turbulence  in 
the  fluid  and  to  provide  surface  means  to  reduce 
floe  particle  size  by  mechanical  shear  forces  Ox- 
ygen is  introduced  to  optimize  size  reduction  and 
aerobic  treatment.  The  treated  liquid  is  returned  to 
the  septic  tank.  (Collins-FIRL) 
W77-06108 


WASTE  WATER  TREATMENT  PROCESS, 

SCM  Corp.,  New  York,  (assignee). 

J.  J.  Joseph,  and  J.  R.  Keigher. 

United  States  Patent  4,001,114.  Issued  January  4 

1977.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol.  954,  No.  1 ,  p  295,  January,  1 977  1  fig 

Identifiers:  Density  separation. 


A  patent  was  issued  for  a  treatment  process  for 
waste  water  containing  fatty  residue.  Density 
separation  is  employed  to  remove  accumulated 
lighter  oil  phase  from  the  denser  aqueous  phase 
Ihe  denser  phase  is  treated  with  a  flocculating 
agent  and  brought  to  a  pH  of  at  least  6.  It  is  then 
subjected  to  dissolved  air  flotation  to  recover  the 
stripped  water  product  phase  from  the  oily  froth 
formed.  The  waste  water  is  acidified  to  a  pH  of  ap- 
proximately 3  to  5.5  before  density  separation  and 
the  oil  froth  is  allowed  to  flow  by  gravity  and  mix 
with  waste  water  admitted  to  the  process.  (Collins- 
r*J.KJL) 
W77-06109 


POLLUTED  WATER  PURIFICATION 

Phillips     Petroleum     Co.,     BartlesvUle,     Okla 

(Assignee). 

E.  O.  Box,  Jr.,  and  F.  Farha,  Jr 

^fo^ *««  Pat,ent  3'992'295-  ^sued  November 
16,  1976^  Official  Gazette  of  the  United  States 
Patent  Office,  Vol.  952,  No.  3,  p  1210,  November, 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


Descriptors:  'Patents,  *Waste  water  treatment, 
•Oxidation,  Organic  matter,  'Water  purification, 
Oxygenation,  Copper,  Manganese,  Water  reuse. 

A  patent  was  issued  for  a  process  to  purify  aque- 
ous streams  containing  organic  material  impuri- 
ties, dissolved  and/or  suspended,  to  products  sub- 
stantially free  of  organic  material.  This  involves 
mixing  the  contaminated  stream  with  an  oxygen- 
containing  gas  and  a  copper  manganite  catalyst 
under  liquid  phase  oxidation  conditions  at  a  tem- 
perature of  350  F  to  550  F.  The  organic  materials 
are  converted  to  relatively  innocuous  forms  and 
the  stream  can  be  safely  discarded  or  reused. 
(CoUins-FIRL) 
W77-06110 


PROCESS  OF  TREATING  GELATINOUS 
SLUDGE  AGGLOMERATIONS, 

Environmental  Improvement  Systems,  Inc.,  Bir- 
mingham, Ala.  (Assignee). 
H.  J.  Weiland,  and  D.  W.  Black. 
United  States  Patent  3,997,438.  Issued  December 
14,  1976.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol.  953,  No.  2,  p  718,  December, 
1976.  1  fig. 

Descriptors:  'Patents,  'Sludge  treatment, 
'Filtration,  Separation,  Suspended  solids,  'Waste 
water  treatment,  Lime,  Aluminum,  Chemical 
degradation. 

A  patent  was  issued  for  a  process  to  treat 
gelatinous  sludge  agglomerations  containing  alu- 
minum hydroxide  from  the  clarification  of  raw 
water  with  coagulants.  The  gelatinous  sludge  is 
reacted  with  lime  to  combine  with  the  aluminum 
hydroxide  to  form  a  precipitate  and  produce  a  fil- 
terable sludge  in  water.  This  is  settled  in  the  water, 
and  separated  and  passed  through  a  filter  to 
separate  solids  from  the  liquid.  (CoUins-FIRL) 
W77-061 1 1 


CONVERTING  SEWAGE  SLUDGE  INTO  COM- 
POST. 

Australian  Patent  476,969.  Issued  October  7,  1976. 
Australian  Official  Journal  of  Patents,  Trade 
Marks,  and  Designs,  Vol.  46,  No.  37,  p  3718,  Oc- 
tober, 1976. 

Descriptors:  'Patents,  'Sludge  treatment,  Biologi- 
cal treatment,  Sewage  treatment,  Oxygen,  Tem- 
perature, Air,  Gases,  Organic  matter. 
Identifiers:  'Compost(Sludge). 

A  patent  was  issued  for  a  process  to  compost 
sewage  sludge  by  biological  decomposition. 
Sewage  sludge  and  on  organic  additive  are  fed  into 
the  upper  part  of  a  reactor  and  air  and  additional 
oxygen  are  fed  into  the  lower  part  of  the  reactor 
for  biological  decomposition.  The  sewage  sludge 
and  the  gases  flow  countercurrent  to  each  other 
and  the  air  and  oxygen  are  fed  at  a  rate  so  that 
zones  of  different  temperatures  and  oxygen  con- 
centrations prevail  at  different  areas  of  the  reac- 
tor. Highest  temperatures  are  in  the  upper  reactor 
and  lowest  temperatures  are  in  the  lower  portion. 
Locations  of  high  and  low  02  concentrations  are 
inversely  located  to  high  and  low  temperature 
areas.  (Collins-FIRL) 
W77-06112 


SEWAGE  TREATMENT  DEVICES  PARTICU- 
LARLY FOR  MARINE  APPLICATIONS, 

Hamworthy  Engineering  Ltd.,  Dorset  (England). 
S.  W.  Wray. 

United  States  Patent  3,992,299.  Issued  November 
16,  1976.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol.  952,  No.  3,  p  121 1 ,  November, 
1976.  I  fig. 

Descriptors:  'Patents,  'Sewage  treatment.  Equip- 
ment, 'Activated  sludge,  'Aeration,  'Ships, 
•Waste  water  treatment,  Sludge  treatment,  Liquid 
wastes,  Waite  disposal. 


A  patent  was  issued  for  a  two-container  compart- 
ment for  sewage  treatment  aboard  marine  vessels 
The  extended  aeration  activated  sludge  treatment 
process  was  employed.  The  first  container  had 
provisions  for  aeration,  inlet,  discharge,  and  flow 
directing  means.  Liquid  is  transferred  from  the 
first  to  the  second  container  and  sludge  is  returned 
to  the  first  container.  The  second  container  also 
has  means  for  skimming  floating  debris  and  return- 
ing it  to  the  first  container.  Provisions  are  made  for 
the  removal  of  effluent  from  the  second  container 
and  for  protecting  the  process  from  ship  move- 
ment. (Collins-FIRL) 
W77-06113 


THE  ULTIMATE  DISPOSAL  OF  SLUDGE, 

D.  K.  Silvester,  and  K.  Lewis. 

The  Public  Health  Engineer,  Vol.  4,  No.  6,  p  153- 

159,  November,  1976.  4  tab,  3  ref. 

Descriptors:  'Ultimate  disposal,  'Sludge  disposal, 
'Waste  water  treatment,  'Sludge  treatment,  Dry- 
ing, Dewatering,  Polyelectrolytes,  Filters,  In- 
cineration, Liquid  wastes,  Organic  matter,  Treat- 
ment, Economics,  Centrifugation. 
Identifiers:  Sludge  thickening,  Sludge  condition- 
ing, Gravity  thickening,  Land  application. 

Three  forms  of  land  disposal  of  sludge  were  con- 
sidered with  a  discussion  of  the  treatment  methods 
necessary  in  each  case.  Sludge  can  be  disposed  to 
land  as  a  liquid,  as  organic  matter,  or  as  an  inert 
material.  Local  conditions  must  govern  which 
methods  are  suitable  and  economically  ad- 
vantageous. The  form  and  location  of  disposal  dic- 
tate the  extent  of  required  treatment.  The  type  of 
sludge  controls  the  form  of  treatment.  Treatment 
can  be  divided  into  two  stages:  thickening  and  con- 
ditioning, and  dewatering  and  drying.  Several 
forms  of  thickening  and  conditioning  are 
described,  such  as  gravity  thickening,  flotation 
thickening,  elutriation,  anaerobic  digestion, 
chemical  conditioning,  heat  treatment,  and 
polyelectrolytes.  Dewatering  and  drying  include 
drying  beds,  filter  presses,  vacuum  filters,  belt  fil- 
ters, sludge  concentrators,  centrifuges,  compost- 
ing plants,  and  incinerators.  The  Buckland  Water 
Pollution  Control  Centre  in  Newton  Abbot,  South 
Devon,  England,  was  described  as  a  demonstra- 
tion of  the  evolution  of  a  means  for  selecting  and 
rejecting  various  alternatives.  (CoUins-FIRL) 
W77-06114 


PRESSURIZED  AIR  SIMPLIFIES  CONVEYING 
SEWAGE  SOLIDS, 

Neptune    CPC    Engineering    Corp.,    Sturbndge, 

Mass.  Pneumatic  Ejector  Div. 

C.  T.  Blanchard. 

Water  and  Sewage  Works,  Vol.  123,  No.  11, p  78- 

79,  November,  1976.  3  fig. 

Descriptors:      'Sewage     treatment,      'Pipelines, 
'Pressure    conduits,    Solid    wastes.    Mechanical 
equipment,     Distribution     systems,     Sewerage, 
Treatment  facilities,  Automatic  control. 
Identifiers:  CPC  Pneumatic  Ejector  System. 

Pneumatic  systems  have  been  used  for  material 
transport  for  over  50  years.  The  application  of 
pneumatic  ejectors  in  sewage  treatment  was 
proposed  over  40  years  ago,  but  a  system  which 
could  tie  into  modern  treatment  works  has  just 
recently  been  developed.  The  CPC  Pneumatic 
Ejector  System  is  capable  of  moving  dry  sand  and 
pumping  water  as  well  as  moving  solids  with  a 
moisture  content  varying  between  these  extremes. 
The  basic  theory  of  operation  is  Boyle's  Law.  The 
material  is  fed  into  the  top  of  the  ejector  by  con- 
veyor and  air  (stored  at  100  psi)  moves  the  materia] 
in  the  pipeline  to  its  destination.  Critical  factors  in- 
volved are  sizing  the  air  receiver  and  compressor 
as  well  as  the  design  of  the  ejector  cycle  profile. 
Ejectors,  control  valves,  discharge  pipe,  fittings 
and  special  discharge  hoppers  are  designed  and 
manufactured  for  maximum  protection  against 
wear.  Manual  and  automatic  control  panels  are 


available.  In  addition,  there  is  a  'bettor 
ejector  for  tickened  sludge  or  other  material* 
behave  like  a  liquid.  Advantages  of  pneu^H 
conveying  grit,  screenings  and  sludge  safely  ii 
<!  pipe,  in  any  direction,  can  be  appue 
small  or  large  plants  It  can  be  applied  to  new 
struction  or  it  can  be  an  economic  alternative 
upgrading  older  plants.  (Collins-}- JR I ,) 
W77-06115 


THE    USE    AND    REUSE    OF    SEWAGE 
FLUENT, 

Thames  Water  Authority,  London  (England).  I 
G.  C.  Cox,  and  T.  H.  Humphris. 
Water  Pollution  Control,  Vol.  75,  No  4,  p413 
1976.  10  fig,  2  tab,  23  ref. 

Descriptors:  'Water  reuse,  'Power  pifl 
•Cooling  towers,  'Waste  water  treatnl 
•Sewage  effluents,  Treatment  facilities,  Bioloi 
treatment,  Nitrification,  Denitrification,  Sea 
treatment,  Recycling. 

Experiences  at  the  Croydon  Power  Station,  ill 
gland,  with  sewage  effluent  used  as  cooling  vj 
for  condensers  was  reported.  This  use  of  ten 
effluent  has  proven  economical  and  beneficil 
the  waterway  receiving  the  effluent.  At  this  p  I 
sewage  effluent  was  combined  with  small  amc ! 
of  borehole  water.  In  addition,  concern  was  sr 
for  cleaning  the  condensers.  The  condc 
deposit  was  a  form  of  calcium  phosphate  and  • . 
quantities  of  calcium  carbonate.  Laboratory  1 
were  conducted  to  determine  characteristics  01 
sewage  effluent  for  control  purposes.  In 
parison  with  other  cooling  water  systems,  it  i 
found  that  bacterial  oxidation  could  be  used 
means  of  reducing  chemical  treatment  costs,  i 
use  of  sewage  effluent  may  provide  a  way  ar  i 
the  use  of  enormous  amounts  of  fresh  watei  t 
the  waste  heat  of  generating  plants  can  be  us  i 
sewage  treatment.  Conditions  in  a  power  st  i 
cooling  tower  are  nearly  optimum  for  nitrific  i 
and  could  prove  valuable  in  sewage  treati  i 
Cooling  towers  might  also  be  used  for  denitr  i 
tion  purposes.  Experiments  are  suggested  tod  l 
mine  the  usefulness  of  developing  comb 
power  generation  and  sewage  treatment  pi  J 
(CoUins-FIRL) 
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WASTEWATER     TREATMENT     UNIT 
TURES  FLUIDIZED  BED. 

Ecolotrol,  Inc.,  Bethpage,  N.  Y. 

Chemical  Engineering,  Vol.  83,  No.  23,  p  81 

October,  1976.  1  fig,  1  tab. 

Descriptors:  *FUtration,  'Waste  water  treatit 

•Biological  treatment,   Nitrification,  Denitr  I 

tion,  Activated  sludge,  Biochemical  oxygeij 

mand,  Flow,  Microorganisms,  Treatment  11 

ties. 

Identifiers:  *Fluidized-bed  treatment. 

The  Hy-Flo  fluidized-bed  waste  water  treat  i 
system  is  described  for  biologically  treating  1  I 
water  for  carbonaceous  BOD  removal,  nitrl 
tion  of  ammonia  nitrogen  to  nitrates,  and  den  I 
cation  of  nitrates  to  nitrogen.  The  modular  S)  i 
is  economicaUy  competitive  with  other  ml 
and  can  increase  plant  capacity  by  the  additi  < 
reactors.  It  is  a  closed  system  requiring  n  < 
tivated  sludge  return  to  the  reactor.  It  is  comi « 
of  a  vertical  column  fiUed  with  a  medium,  su  I 
sand,  with  a  bacteria]  and  other  high-' 
microorganism  population  coating  the  surfa' 
each  particle  of  the  medium.  Waste  water,  J 
can  be  preoxygenated,  is  introduced  into ^thi' 
torn  of  the  column  at  a  flow  rate  of  10-2.' 
lons/minute/square  foot  of  reactor  cross-sen 
area.  Continuous  fluidization  of  the  bed  is  as  « 
and  eUminates  packing  of  solids  and  rt< 
clogging.  Treatment  times  were  found  to  pr<« 
85-90%  removal  of  BOD  in  15  minutes  com' 
to  normal  removal  times  of  6-8  hours.  The  s;  I 
is  less  susceptible  to  toxic  shock  loads.  (Ct» 
FIRL) 
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FROM   SEWAGE,   SLUDGE   PYROLYSIS 
RGY  SOURCE  SAYS  CALIFORNIA  STUDY 

idian  Pulp  and  Paper  Industry,  Vol    29    No 
10,  November,  1976. 

riptors:  'Incineration,  "Ultimate  disposal 
ite  water  treatment,  "Treatment  facilities' 
ige  disposal,  Municipal  wastes,  Tertiary  treat- 
,  Fuels,  Domestic  wastes,  Water  reuse 
ornia. 

ifiers:  *Pyrolysis,  Multiple  hearth  furnace 
se-denved  fuel,  Concord(Calif). 

at  ,he,Concord,  California,  Waste  Water 
ment  Plant  proved  that  pyrolysis  of  mu- 
ll solid  waste  and  sewage  sludge  could  be  an 
y  source  for  waste  water  treatment  plants  A 
Jle  hearth  furnace  was  used  for  the  pyrolysis 
nous  mixtures  of  refuse  and  sludge  The  ob- 
'as  to  cut  costs  of  tertiary  waste  water  treat- 
and  solids  disposal  at  a  new  plant  being  con- 
ed. The  new  plant  was  to  recycle  domestic 
:e  into  high  quality  water  for  cooling  and  in- 
al  processes.  The  recommendation  was  that 
be  shredding  accompanied  by  metal  removal 
i  classification  of  solid  waste  to  produce  a 
-derived  fuel  (RDF).  This  fuel  is  then  fed  to 
rnace  with  the  sewage  and  pyrolyzed  into  a 
isuble  gas.  No  other  fuel  is  needed  or  the 
is.  The  fuel  gas  has  sufficient  entropy  to 
steam  and  power  generation  economically 

Temperatures  of  more  than  2400F  were 
ed.  (Collins-FIRL) 
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,  OXYGEN-ACTIVATED  SLUDGE 
ESS  -  THEORY  AND  PRACTICE 

ingh. 

'  Df  J^e  Institution  of  Engineers  (India), 
I  Part  EN  3,  p  108-1 14,  June,  1976.  2  fie  2 
ref.  6' 

Jtors.  "Waste  water  treatment,  "Biological 

'    JA<lt'vated  slud8e-   'Biochemical  ox- 

smand,  "Treatment  facilities,  Oxygen,  Air 

:  conditions,   Microorganisms,   Dissolved 

ers:  "Oxygen  activated  sludge. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
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?h3RATI°N   RESEARCH   IN   UK   UNIVERSI- 

Jineering-'™'  (England).  Dept.  of  Chemical  En- 
R.  J.  Wakeman. 

The  Chemical  Engineer,  No.  314,  p  683-685   703 
October,  1976.  4  tab,  75  ref.  ' 

Descriptors:  "Waste  water  treatment,  "Treatment 
facilities,  "Filtration,  "Research  and  development 
Foreign       research,       Universities,       Slurries' 
Moisture  content,  Dewatering  Filters 
Identifiers:  Filter  cakes. 

Current  contributions  to  research  in  filtration  bv 
workers  at  British  universities  and  research  cen 
ters  are  briefly  surveyed.  Measurements  of  the  in- 
fluence of  slurry  concentration  on  filter  cake 
moisture  contents  are  being  made,  and  cake  de- 
watering  mechanisms  are  being  examined  with 
respect  to  the  nature  of  the  particles,  their  size  dis- 
tribution, and  the  compressibility  of  the  cake  Pilot 
scale  experiments  on  depth  filtration  as  applied  to 
water  treatment  are  being  extended  to  full  scale  fil- 
ters with  particular  reference  to  the  use  of  anionic 
polyelectrolytes  suitable  for  the  treatment  of  low 
turbidity  reservoir  waters  and  to  the  kinetics  of 
phenol  oxidation  within  filters.  Sludge  dewatering 
is  being  examined,  with  some  emphasis  on  the  na- 
ture of  the  solids  found  in  effluents  and  the  validi- 
ty of  filtration  theory  when  applied  to  sewage 
sludges.  Research  in  the  United  Kingdom  is  mak- 
ing an  important  contribution  to  the  gradual  trans- 

(S0nX0FIRUiltratlOn  fr°m  a"  art  t0  a  scie"« 
W77-06120 


Oceanus,  Vol.  19,  No.  4,  p  33-39,  Summer,  1976.  5 
tig,  1  tab,  13  ref. 

Descriptors:  "Waste  water  treatment,  "Sewage 
treatment,  "Biological  treatment,  "Cultivation 
effluent's  *Recyclin8'  Shellfish  farming,  Sewage 
Identifiers:  "Seaweeds. 

The     uses    and     cultivation    of    seaweeds     are 
discussed^  They  include  a  project  begun  in  1970  at 
the    Woods   Hole    Oceanographic    Institution   to 
develop    a    waste    recycling-marine    aquaculture 
system.  Secondary  sewage  effluent,  mixed  with 
seawater,  is  used  to  grow  phytoplankton  which  is 
later  fed  to  oysters,  clams,  and  other  bivalves  The 
algae  remove  nutrients,  primarily  nitrogen,  from 
the   waste  water,   and  the  shellfish  remove  the 
algae,  providing  tertiary  sewage  treatment  as  well 
as  commercially  valuable  seafood.  Metabolism  of 
the  animals  in  the  system  remineralizes  some  of 
the  nutrients;  nitrogen  and  phosphorus  return  to 
the  water  by  way  of  the  animals'  wastes    This 
phenomenon      necessitated      the      addition      of 
seaweeds  grown  in  suspended  culture  to  remove 
the     regenerated     nutrients.     Initially     chondrus 
cnspus  was  used  in  this  project,  but  it  grew  slowly 
and   became   heavily   overgrown   with   epiphytic 
seaweeds.  It  was  replaced  by  other  warm-water 
species   that  appear  as  summer  annuals   in   the 
Woods  Hole  region.  The  growth  of  these  algae 
especially  Neoagardhiella  and  Gracilaria,  has  been 
so  successful  that  a  separate  project  was  begun  in 
which  the  seaweeds  alone  are  grown  in  mixtures  of 
sewage  effluent  and  seawater  as  a  one-step  waste 
recycling-aquaculture  system.  Similar  experiments 
were  started  in  1973  at  the  Harbor  Branch  Founda- 
tion, Ft.  Pierce,  Florida,  using  more  tropical  spe- 
cies of  seaweeds.  (Snyder-FIRL) 
W77-06122 


Jity  to  produce  oxygen  economically  has 
s  use  possible  instead  of  air  in  the  activated 
process.  An  oxygen  atmosphere  creates  a 
t  environment  from  an  air  atmosphere 
two  should  be  evaluated  independently 
«cal         considerations,  experimental 

e,  and  working  results  of  pilot  and  full 
lants   are   discussed.   The   advantages   of 
tygen  m  the  activated  sludge  process  are 
■a.  Ihe  oxygen  activated  sludge  process 
n  proved  economically   viable  in  actual 
tauations  treating  municipal  and  varied  in- 
wastes.  Its  advantages  arise  from  its  abili- 
intain  a  high  dissolved  oxygen  level  in  the 
luor,  efficient  oxygen  transfer  at  low  mix- 
'Cities,    quick   removal   of   the   gases   of 
>sition,    and    capability    for    automatic 
I.  Due  to  use  of  covered  reactors,  less 
'  TKDee d£d-  Treatment  time  is  significantly 
The  effluent  has  high  concentration  of 
oxygen  and  is  well  nitrified.  The  excess 
is  higher  bio-mass  per  unit  volume  and  a 
ge  volume  index.  The  food  to  micro-or- 
ratio  is  increased,  making  possible  higher 
cal  oxygen  demand  (BOD)  loading  per 
r  vcew,Xed  liquor  volatiJe  suspended 
lin^  \?'gh  MLVSS  concentration  can 
uned  in  the  reactor  so  that  more  BOD  per 
or  volume  can  be  applied.  The  sludge  set- 
compacting   properties    are   excellent 
tor  sludge  recirculation  is  less  expensive 
ig,  processing,  and  disposing  of  excess 
•  easier.  Bulking  is  eliminated.  The  effect 
rature    on   oxygen   absorption    rate   is 

Ss^y^FIRTf0"  t3nkS  mi",miZe 


FILSTERCAKESTURATI°N    °F    DEWATERED 

Exeter  Univ.  (England).  Dept.  of  Chemical  En- 
gineering. 

R_  J.  Wakeman,  A.  Rushton,  and  L.  N.  Brewis. 
the  Chemical  Engineer,  No.  314,  p  668-670    Oc- 
tober, 1976.  5  fig,  1  tab,  15  ref. 

Descriptors:  "Waste  water  treatment,  Analytical 
techniques,    "Treatment    facilities,    "Saturation 

l£nratenn|'iPacked  beds>  ^^s,  Equilibrium.  ' 
Identifiers:  Filter  cakes. 

When  a  packed  bed  of  solid  particles  initially  satu- 
rated with  a  liquid  is  drained  by  a  desaturating 
driving  force,  a  quantity  of  liquid,  the  residual 
saturation,  is  retained  at  equilibrium.  In  cases  such 
as  sewage  sludge,  transport  costs  of  wet  sludge 
may   be   reduced   considerably   by  effective  de- 
watering.  Movement  and  retention  of  fluid  in  cen- 
tnfuged  filter  cakes  have  been  studied  experimen- 
tally. Ballotini  and  sieved  sand  fractions  were  used 
as  solids  with  a  vertical,  0.2286  m  diameter,  per- 
forate bowl  centrifuge.  A  cake  formed  by  filtering 
the  particles  into  the  centrifuge  was  allowed  to 
drain  to  a  final  equilibrium  saturation  level  cor- 
responding to  the  centrifugal  force  developed  at  a 
specific  rotational  speed.  The  measured  values  of 
the  residual  equilibrium  saturation  were  compared 
with  previously  predicted  saturation  levels  The  in- 
adequacy of  the  capillary  number  and  previously 
used  permeability  expressions  to  correlate  residual 
saturation  data  was  demonstrated,  along  with  the 
failure  of  the  simple  two-regime  model.  It  is  doubt- 
ful that  capillary  drain  height  correlations  from 
grav,ty  drained  beds  can  be  applied  to  centrifu- 
gally  dewatered  cakes.  The  effect  of  rotational 
speed  on  cake  permeability  was  explained  in  terms 
ot  the  range  of  pore  sizes  contributing  to  fluid 
flow.  (Snyder-FIRL) 
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USES  AND  CULTIVATION  OF  SEAWEEDS 

Plymouth  State  Coll.,   N.  H.  Dept.  of  Natural 

Sciences. 

R.  A.  Fralick,  and  J.  H.  Ryther. 


FILTRATION  WITH  GRANULAR  BEDS 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

J.  L.  Cleasby. 

The  Chemical  Engineer,  No.  314,  p  663-667   Oc- 
tober, 1976.  2  fig,  4  tab. 

Descriptors:  "Waste  water  treatment,  "Biological 
treatment,     Analytical     techniques,     "Treatment 
facilities,  "Filtration,  Suspension,  Sands,  Coals 
Suspended  solids,  Filters. 
Identifiers:  "Granular  bed  filtration. 

Granular  bed  filtration  as  applied  to  water  and 
waste  water  treatment  is  discussed.  It  involves  the 
passage    of    dilute    suspensions    of    particulates 
through  beds  of  granular  material  0.6  m  to  1  8  m 
deep  to  separate  the  unwanted  solids.  The  suspen- 
sions may  reach  50  mg/Iiter  in  waste  water  filtra- 
tion. The  beds  may  be  composed  of  natural  sand  or 
crushed  anthracite,  flint,  garnet,  illmenite,  or  pu- 
mice.  The  materials  are   sieved   to  provide   the 
desired  size  range.  Such  filters  can  process  large 
quantities  of  water  at  low  cost.  The  traditional 
slow  sand  fdter  has  been  largely  supplanted  by  the 
rapid  filter.   Rapid,  granular  filters  are  used  to 
polish  the  effluent  from  conventional  secondary 
biological  treatment  works  to  meet  more  stringent 
ettluent   quality    requirements.    Various   designs 
have  evolved  to  accommodate  higher  solids  loads 
Removal  results  from  a  combination  of  interstitiai 
straining,  transport  mechanisms,  and  attachment 
mechanisms.  Macroscopic  physical  models  of  fil- 
tration are   based   on   the  fact  that  the  rate  of 
removal  per  unit  depth  of  filter  is  proportional  to 
the  local  concentration  of  suspended  solids  More 
recent  attempts  to  model  deep  bed  filter  behavior 
have  been  founded  on  the  trajectory  of  small  parti- 
cles as  they  approach  a  larger  collector.  Three 
basic  backwashing  systems  are  currently  in  use- 
air  scour  followed  by  water  at  velocities  barely 
sufficient  to  fluidize  the  bed,  upflow  wash  with 
water  at  sufficient  velocity  to  fluidize  the  bed 
tully    and  simultaneous  air  scour  and  water  up- 
wash.  (Snyder-FIRL)  P 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 
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PURIFICATION  PLANTS  OF  THE  CARROUSEL 
TYPE  FOR  THE  PURIFICATION  OF  COMMU- 
NAL, TRADE  AND  INDUSTRIAL  WASTE 
WATER  (KLAERANLAGEN  VOM  TYP  CAR 
ROUSEL  FUER  DIE  REINIGUNG  KOMMU- 
NALER,  GEWERBLICHER  UND  INDUS- 
TRIELLER  ABWAESSER), 
W.Christ. 

Industrieabwaesser,  p  13-19,  1976.  3  fig,  11  tab,  9 
ref. 

Descriptors:  *Water  purification,  Treatment 
facilities,  'Oxidation,  "Oxidation  lagoons,  Aera- 
tion, Municipal  wastes,  Industrial  wastes,  *Waste 
water  treatment,  Biological  treatment. 

A  carrousel-type  sewage  treatment  plant  for  the 
purification  of  municipal,  occupational,  and  indus- 
trial sewage  was  described.  The  carrousel  system 
was  developed  as  a  modification  of  the  oxidation 
ditch.  Its  advantages  could  be  applied  to  high  con- 
necting values.  The  system  under  discussion  was 
based  on  the  use  of  rotary  aerators  in  oxidation 
ditches  with  separation  of  the  ventilation  zone  and 
aerators  from  the  rest  of  the  ditch  content.  The  ro- 
tary aerator  was  thereby  adapted  to  the  capacity 
required  while  vouchsafing  the  oxygen  input.  In 
the  remaining  parts  of  the  tank,  divided  into  two 
by  a  partition  wall,  the  necessary  speeds  were 
maintained  by  rotary  aerator  action.  The  spiral 
motion  engendered  by  the  aerators  continued  as  a 
straightforward  current  through  the  entire  ditch 
and  was  returned  at  its  end  to  the  rotary  aerator  by 
opening  the  partition  wall.  The  benefits  of  this 
process  involved  greater  padding  capacity  at- 
tributable to  the  large  sludge  quantity,  large 
storage  capacity  for  excess  sludge,  high  load 
tolerance  for  sewage  and  sludge  peaks,  squat  con- 
struction, and  simple  procedure  and  nitrifica- 
tion/denitrification  processes.  Comparison  of  con- 
struction costs  of  carrousel-type  installations  with 
those  of  other  wholly  biological  purification  plants 
showed  an  economy  of  up  to  35%.  (Tatlert-FIRL) 
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NEW     REFUSE     INCINERATOR     TO     BURN 
ATOMIZED  SLUDGE, 

For  primary  bibliographic  entry  see  Field  5E. 
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THE  ELECTROFLOTATION  OF  ORGANIC 
WASTES, 

F.  Barrett. 

Chemistry  and  Industry,  No.  20,  p  880-882,  Oc- 
tober, 1976. 

Descriptors:  "Separation  techniques,  'Waste 
water  treatment,  *Sludge  treatment, 

"Flocculation,  "Electrodes,  Sewage  effluent,  Cor- 
rosion, Frothing,  Flotation,  "Organic  wastes. 
Identifiers:  "Electroflotation. 

A  discussion  was  presented  on  the  developmem 
and  application  of  electroflotation  for  effluent 
treatment.  Electroflotation  was  investigated  as  a 
means  of  avoiding  the  disadvantages  of  other 
methods  of  separation  in  waste  water  treatment. 
The  forms  of  this  method  have  been  air  injection 
or  diffusion  for  a  froth  separation  system,  and  air 
dissolution  in  the  effluent,  under  pressure, 
released  as  bubbles  into  the  main  portion  of  the 
liquor  at  normal  pressure.  Major  considerations 
for  the  use  of  electroflotation  include:  good 
coverage  of  the  container  area  by  suitable  elec- 
trode arrangements  if  used  to  produce  gaseous 
bubbles;  assistance  of  flocculation  of  particles  if 
bubbles  produced  were  introduced  with  minimum 
turbulence  in  the  liquor  body;  and  variation  in 
dwell  time  under  these  conditions  to  suit  the  ef- 
fluent under  treatment  and  intensify  the  action. 
The  unit  is  composed  of  a  holding  tank 
(rectangular)  containing  the  effluent  and  a  pair  of 
electrodes  near  the  bottom  with  the  cathode  above 
the  anode.  Direct  current  potential  is  applied 
across  the  electrodes  which  auses  electrolyzed 
water  to  produce  bubbles  of  oxygen  at  the  anode 


and  hydrogen  at  the  cathode.  These  rise  to  the  sur- 
face, carrying  suspended  particles  with  them,  thus 
producing  a  floating  sludge  layer  which  can  be 
removed  by  brushing  or  scraping.  Titanium  elec- 
trodes have  proven  less  susceptible  to  corrosion 
and  produce  better  results  than  mild  steel,  stain- 
less steel,  or  platinized  titanium.  Application  of 
this  method  was  suitable  to  sludge  thickening  and 
to  treating  waste  effluents  from  printing  units  ap- 
plying flexographic  ink,  until  the  less  expensive 
and  longer-lived  electrode  material  was  developed. 
(Collins-FIRL) 
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ADSORPTION,  COAGULATION  AND  FILTRA- 
TION MAKE  A  USEFUL  TREATMENT  COM- 
BINATION -  PART  1, 

Rensseiaar  Polytechnic  Inst,  Troy,  N.  Y. 
L.  K  Wang,  R.  G.  Ross,  and  V.  J.  Ciccone. 
Water  am.  Sewage  Works,  Vol.  123,  No.  12,  p  42, 
44-47,  December,  1976. 1  fig,  5  tab,  17  ref. 

Descriptors:  "Treatment  facilities,  "Waste  water 
treatment,  "Domestic  water,  "Domestic  wastes, 
Military  aspects,  Laboratory  tests,  Biological 
treatment,  "Adsorption,  "Filtration,  "Coagulation, 
Economics,  Analytical  techniques. 

A  study  was  conducted  to  determine  the  applica- 
bility and  practicality  of  adapting  a  mobile  water 
purification  plant  using  an  adsorption -coagulation- 
filtration  process  to  military  applications  in  treat- 
ing field  kitchen,  laundry,  and  shower  waste 
waters.  The  preliminary  process  selection  and  sub- 
sequent technical  approach  to  eatability  studies 
were  presented.  Factors  involved  included: 
characteristics  of  target  wastes;  level  of  waste 
treatment  required,  mobility  of  the  treatment 
cacility;  simplicity  of  installation  and  treatment; 
compatibility  of  treatment  facilities  with  other 
military  operations;  costs  involved  and  preference 
ot  military  administration  and  management.  Since 
the  waste  streams  to  be  treated  contain  non- 
hazardous  anionic  surfactants,  and  dissolved  and 
suspended  solids,  treatment  equivalent  to  secon- 
dary biological  waste  treatment  was  suggested. 
With  these  criteria  in  mind,  a  literature  earch  was 
conducted  to  find  feasible  waste  treatment 
processes  which  use  the  units  of  eeding,  mixing, 
flocculation,  filtrations,  and  sludge  concentration. 
Selected  processes  included  powdered  activated 
carbon  adsorption,  polymer  coagulation,  and 
diatomaceous  earth  filtration.  After  the  treatment 
system  was  planned,  laboratory  tests  were  con- 
ducted to  determine  the  optimum  types  and 
dosages  of  powdered  carbon  and  polymer,  and  op- 
timum operational  conditions.  A  summary  of  the 
procedures  and  results  were  presented.  (Collins- 
FIRL) 
W77-06127 


The  degree  of  virus  inactivation  was  deperi 
upon  ozone  concentration  and  the  amount  a 
ganic  matter  in  the  effluent.  In  a  v. 
ozone  was  bubbled  into  filtered  sewage  coota 
a  virus  inoculum.  InactivaUon  of  th< 
after  a  30  second  lag,  even  efore  residual  c, 
could  be  detected.  InactivaUon  of  99  999%  o] 
virus  s  found  when  the  ozone  residual  wa, 
mg/hter.  Similar  experiments  using  buffer  r 
than  sewage  showed  that  the  process  took  pli 
an  even  faster  rate.  (Kramer-FIKI .) 
W77-06128 


ADDITIONAL    STUDIES    ON    THE    USE 

(  RACKING    CATALYSTS    IN    CONJUNC 

WITH  ACTIVATED  SLUDGE  WAVIL  V/f 

TREATING, 

Exxon  Research  and  Engineering  Co.,  Linde 

J 

R.  D.  Schwartz,  and  C.  J.  McCoy. 

Water,  Air,  and  Soil  Pollution,  Vol.  6,  No.  1„ 

102,  August,  1976.  1  fig,  5  tab,  1  ref. 

Descriptors:  "Catalysts,  "Waste  water  treat 
Analysis,  "Sludge  treatment,  Sediment 
Compaction,  Chemical  reactions,  Carbon,  M 
"Activated  sludge. 

Fresh,  spent,  and  regenerated  cracking  cat 
wen.  amined  to  see  if  observed  activity  col 
due  to  carbon  and  metals  deposited  on  the  ca 
during  cracking  operations.  Earlier  studies 
repeated  and  adsorption  isotherm  tests  were 
ducted.  Sludge  and  waste  water  samples 
taken  during  wet-weather  conditions  which 
probably  responsible  for  poor  settling  and 
paction  noted  with  controls.  Catalyst  ad' 
caused  test  activated  sludge  to  compact  1 
than  the  control.  The  failure  of  catalysts  fix 
settle  resulted  in  poor  supernatant  optical  ci 
It  was  thought  that  adding  the  catalyst  wou. 
operation  under  wider  loadings  and  throug 
without  affecting  sludge  settling  and  compa 
There  was  little  difference  in  the  performar 
fresh,  spent,  or  regenerated  catalyst  and  the ; 
to  operate  at  concentrations  as  low  as  0.5 
millimeters.  When  sludge  and  water  were  sal 
during  more  normal  conditions,  the  catalyst 
tion  produced  the  same  increases  in  settlin 
compaction.  Results  indicated  that  carbor 
metals  on  the  catalyst  surface  had  no  effect  o 
tling  and  compaction  improvement  whei 
catalyst  is  present  and  they  did  not  affect 
removals.  None  of  the  catalysts  adsorbed  s< 
TOC  well  and  the  catalyst  could  possibly  sta 
the  activated  sludge  system  during  wet  w« 
conditions.  (Collins-FIRL) 
W77-06129 


DISINFECTION  OF  VIRUSES  IN  SEWAGE  BY 
OZONE, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
E.  Katzenelson.  and  N.  Biedermann. 
Water  Research,  Vol.  10,  No.  7,  p  629-631 ,  1976.  2 
fig,  6  ref. 

Descriptors:  "Ozone,  "Viruses,  "Disinfection, 
"Sewage  treatment,  Chemical  reactions,  Reduc- 
tion(Chemical),  Organic  matter,  Sewage  effluent, 
Treatment,  Analytical  techniques,  "Waste  water 
treatment. 

Ozone  was  found  to  be  a  very  potent  viral  disin- 
fectant, even  in  contaminated  water.  Tests  were 
conducted  for  the  abi'ity  of  ozone  to  inactivate 
waterborne  viruses  during  sewage  treatment.  In 
one  method,  filtered  sewage  together  with  a  virus 
inoculum  was  added  to  a  buffer  solution  contain- 
ing known  concentrations  of  ozone.  The  complete 
disappearance  of  ozone  immediately  after  the  ad- 
dition of  the  effluent  was  found.  At  the  same  time, 
a  rapid  reduction  in  virus  titer  occurred,  but  after 
initial  reduction  this  titer  remained  unchanged. 


THE  FIRST  FLUOSOLIDS  INCINER/ 
COMMISSIONED  IN  THE  U.K. 

Engineers'  Digest,  Vol.  37,  No.  11,  I 
November,  1976. 

Descriptors:  "Incineration,  "Sludge  treat 
Sedimentation,  Filtration,  Oxygen,  Oxidatioi 
ganic  matter,  Temperature,  Water  i 
Mechanical  equipment,  "Waste  water  treatm 
Identifiers:  Fluosolids  incineration. 

The  Thames  Water  Authority  (England)  ha; 
structed  a  treament  plant  which  compri 
mechaniclly  raked  screen,  detritor,  primary 
mentation,  biological  filters,  humus  tanks,  r 
strainers,  and  sludge  incineration.  Humus  slu 
returned  to  primary  sedimentation  tanks 
mixed  sludge  is  pumped  to  one  of  three  thick 
which  have  automatic  dewatering  cells  desigi 
remove  supematent  and  subnatent  water  t 
Sludge  dewatering  is  by  vacuum  filtration.  S 
from  the  thickeners  is  pumped  to  rotating  ' 
tioning  tanks  where  lime  and  coppers  are  us . 
conditioning  before  filtration.  Conditioned  s 
is  fed  into  the  coilfilter  bath  and  sludge  cake 
this  step  is  fed  to  the  sludge  pumps  which  fe< 
FluoSolids  reactor  or  into  a  skip  for  trans 
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[he  reactor  fluid  bed  is  a  mixture  of  sand  and 
in  suspension  and  provides  an  ideal  environ- 
for  thermal  oxidation  of  sewage  sludge.  The 

content  of  the  sludge  cake  evaporates 
y  and  the  organic  content  reacts  with  ox- 

providing  complete  combustion  with 
urn  excess  oxygen  at  a  minimum  tempera- 
ixit  gases  flow  into  the  heat  exchanger  and 
ito  a  scrubber  followed  by  a  mult-tray  cool- 
stem.  Solids  are  transferred  from  the  gas 

to  the  liquid  scrubbing  stream.  Scrubber 
is  recycled  and  as  ash  content  builds  up 
er  water  with  about  2%  ash  is  pumped  to 
s  where  rapid  settling  leaves  a  bed  of  inert 
le  plant  can  be  shut  down  instantly  without 
ir  a  need  to  provide  quench  water  or  main- 
ohng  air.  (Collins-FIRL) 
>130 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 


LES  PERMIT  EASY  EXPANSION 

and  Co.  Associates,  West  Palm  Beach  Fla 

eaver. 

ind  Wastes  Engineering,  Vol.  13,  No   11    n 

November,  1976.  1  fig. 

itors:  Treatment  facilities,  'Activated 
•Sewage  treatment,  'Sludge  treatment 
disposal,  Environmental  control,  Costs 

digestion,  Aeration,  Underground  waste 

I,  Design,  Energy,  'Florida. 

:rs:  West  Palm  Beach  County(Fla)   Deep- 

posal.  * 

nal  treatment  facility  was  recently  con- 
in  West  Palm  Beach  County,  Florida.  A 
plant  was  chosen  because   West  Palm 
ind  other  neighboring  communities  were 
anous  difficulties  with  waste  disposal  and 
Jte  treatment  facilities.   Ocean  dumping 
isidered  an  environmental  hazard,  some 
uties  were  being  pushed  to  upgrade  their 
it,    and    there    was    pressure    to   join    a 
'  funded  program  to  aid  financing  of  treat- 
pansion.  Unique  features  of  the  plant  in- 
lodular  design  for  easy  expansion;  large 
high-volume  disposal  wells,  and  the  use 
Jed  aeration  activated  sludge  treatment  in 
icihty.  Deep-well  disposal  is  an  innovative 
"e  to  ocean  outfall  disposal.  Other  availa- 
>ns  are   opportunities   to   add   treatment 
produce  high  quality  water  to  supplement 
raw  water  supplies.  The  plant  is  com- 
f  measuring   flumes,    bar   screens,    grit 
devices,    aeration    basins,     secondary 
I  recirculation  and  waste  sludge  pumps  a 
ion  chamber,  aerobic  sludge  digesters  an 
pump   station,   and   the   effluent   wells 
it  is  based  on  'solid  retention  time'  and 
[suspended  solids  removal  is  over  90% 
%  of  the  bacteria  is  removed.  Cost  saving 
atures  produced  about  a  15%  reduction 
s  for  conventional  activated  sludge  treat- 
ier  than  the  estimated  15-20%  increase  in 
lergency  power  systems  are  provided 
is  fed  electricity  from  two  feed  lines  in 
iirections  because  the  area  is  hurricane- 
>lhns-FIRL) 


tration  plant  can  continuously  thicken  municipal 

I*?  Slud^S  from  015%  w'w  D  S.  to  6% 
w/w  D.  S.  depending  on  the  feed  characteristics 
rhe  pasteurization  plant  uses  a  short  time/high 
temperature  sludge  treatment  which  reduces  costs 
kludge  drying  equipment  dries  the  sludge  after  de- 
watenng and  produces  it  in  a  sterilized  powder 
usuable  as  fertilizer.  It  applies  a  maximum  tem- 
perature to  the  solid  surface  and  maintains  a  moist 
surface   by  diffusion  within   the   solid.   Because 

«I,?HL'wemS.ar?  S1Zed  to  fit  existjng  centrifuge 
s  udge  dewatenng  equipment,  a  sterile  powdered 
sludge  can  be  produced  from  raw  primary  or  waste 

™<£^ted  sludSe  feed-  (Collins-FIRL) 
W77-06132 


F^UEVNTS)ISINFECTION  °F  SECONDARY  EF- 

r  e'sb.ac.h  O^ne  Systems  Corp.,  Philadelphia,  Pa. 

™e,,e1'  RJ  °  GottschIing.  P-  C  UnangsT,  H.  J. 

O  Neill,  andG.  V.  Zintel. 

Journal  of  the  Boston  Society  of  Civil  Engineers 

1976.  19  fig,  3  tab,  41  ref. 

Descriptors:       'Ozone,       'Sewage       treatment, 
Sewage        effluents,        'Tertiary        treatment, 
Disinfection,  Froth  flotation,  Suspended  solids 
Chemical  oxygen  demand,  Dissolved  oxygen   En- 
vironmental effects,  'Waste  water  treatment. ' 

Previous  studies  have  established  that  ozone  treat- 
ment of  sewage  and  storm  water  overflow  where 
ozone  dosages  of  10  to  100  mg/liter  are  required- 
as  a  tertiary  treatment  to  convert  secondary  ef- 
fluent to  water  of  potable  quality  where  dosages  of 
over  50  mg/liter  are  required;  and  as  a  replacement 
tor  chlorine  for  disinfection  whereby  a  certain 
degree  of  tertiary  treatment  is  concurrently  ob- 
served and  ozone  dosages  of  5  to  15  mg/liter  are 
required    This   investigation  details  the  specific 
ozone    dosages    required    for    disinfection    and 
discusses  the  effectiveness  of  removal  of  specific 
contaminants  in  the  effluent.  Ozone  disinfection  is 
often  chosen  because  it  leaves  no  harmful  residual 
or  reaction  products  in  the  receiving  stream  Con- 
taminant removal  by  using  ozone  to  produce  a 
frothing  operation  is  described.  In  addition,  visual 
characteristics  of  the  ozonated  effluent,  such  as 
suspended  solids,  turbidity,  and  color  are  reduced 
A  correlation  was  made  between  the  rate  of  reduc- 
tion and  the  initial  COD  level  of  the  effluent  Addi- 
tionally, the  effect  of  ozonated  secondary  effluent 
on  the  environment  was  discussed,  taking  into  ac- 
count such  considerations  as  dissolved  oxygen 
levels,  pH  changes,  safety,  and  the  removal  of 
cyanides     detergents,    pesticides,    and    phenols. 
(Kramer-FIRL) 
W77-06133 


W77-06135 

GEORGIA  PLANT  IS  A  PEACH, 

Clayton  County  Water  Authority,  Morrow  Ga  R 
L.  Jackson  Plant. 
C.  E.  Cason. 

Water  and  Wastes  Engineering,  Vol.  13   No   11    p 
106-107,  November,  1976.  1  tab. 

Descriptors:  'Treatment  facilities,  'Anaerobic 
digestion,  'Tertiary  treatment,  'Sewage  treat- 
ment, 'Waste  water  treatment,  Domestic  wastes 
Septic  tanks,  Separation,  Sludge  treatment' 
Biochemical  oxygen  demand,  Suspended  solids 
'Georgia. 
Identifiers:  Clayton  County(Ga). 

The  Clayton  County  (Georgia)  Water  Authority 
built  a  new  treatment  plant  utilizing  anaerobic 
digestion  and  tertiary  lagoons  because  of  the  rapid 
industrial  and  residential  growth  of  the  Atlanta 
Georgia,  region.  Processes  in  the  three-year-old 
plant  involve  passing  influent  through  a  grit  collec- 
tor   and    a    bar    screen;    moving    mixed    liquor 
clockwise   around   an   aeration   tank   where  dis- 
solved and  colloidal  solids  are  oxidized  to  settlea- 
ble  solids;  and  passing  solids  to  the  head  of  the 
plant  as   'return  sludge'  while  effluent  is  being 
discharged.  At  this  plant,  140,000  gallons  of  sludge 
is  returned  and  270,000  of  effluent  is  discharged 
during  the  process.  Return  sludge  aids  aerobic  ac- 
tion on  the  raw  influent.  Tertiary  treatment  is  auto- 
mated^ A  baffle  creates  rising  air  bubbles  with  the 
aid    of    screens.    High    BOD    is    achieved    and 
suspended  solids  reduction  is  substantial    BOD 
removals  average  97%  or  better;  suspended  solids 
removal  is  as  high  as  93%.  In  addition  to  domestic 
wastes,  septic  tank  wastes  are  treated  after  direct 
dumping  into  the  system  ahead  of  the  bar  screen 
and  gnt  collector.  The  diffused-air  tertiary  system 
has  proven  beneficial  in  handling  this  type  of  load- 
ing.  Lagoon  effluent  is   very  clear.   Power  and 
maintenance  requirements  are  very  slight  because 
there  is  little  equipment,  the  only  moving  parts 
being  in  the  two  blowers  for  creating  bubbles  in 
the    lagoon.    Line    cleaning    requires    about    120 
pounds/annually  of  anhydrous  HC1  gas.  (Collin- 
rlKL) 
W77-06136 


TREATMENT  SPECIALISTS. 

I  Plant,  p  1 ,  4,  November,  1976.  2  fig. 

•s:     'Sludge     treatment,     Equipment, 
ng,    Sludge  digestion,  'Sludge  disposal 
sludge,  Drying,  Municipal  wastes,  In- 
istes,  'Waste  water  treatment. 
■  Sludge  thickening,  Pasteurization. 

terns  manufactured  by  Alfa-Laval 
und  extensive  use  in  municipal  and  in- 
aste  treatment.  Previously  involved  in 
g  sludge  dewatering  by  centrifugation, 
las  expanded  its  product  range  to  in- 
i  activated  sludge  concentration  plants 
eunzation  and/or  digester  heating,  and 
ng.  1  he  waste  activated  sludge  concen- 


NEW     SCREENINGS     REMOVAL     AND     DE- 
WATERING  APPARATUS. 

Effluent  and  Water  Treatment  Journal    Vol    16 
No.  1 1 ,  p  583,  November,  1976. 

Descriptors:      'Screens,      'Sewage      treatment, 
Dewatenng,    'Waste    water   treatment,    Equip- 
ment, Hydraulic  equipment,  Suspended  solids  Ef- 
fluents, Filters,  Waste  treatment. 
Identifiers:  Screezer. 

An  apparatus  called  a  'Screezer'  was  designed  to 
fine  screen  raw  sewage,  lift  screenings  clear  of  the 
liquid  and  press  them,  and  remove  fibrous  and 
harder  material  in  a  nearly  dry  condition.  Water 
and  softer  material  fall  back  into  the  main  sewage 
tlow.  The  screenings  are  ejected  in  a  60%  com- 
pacted condition.  The  'Screezer'  is  easily  fitted  to 
existing  sewage  works.  It  is  made  of  a  sectioned 
drum  with  cutter  bars  for  the  softer  material  and  a 
spiral  flow  'Screezer'  chamber,  and  an  inverted 
siphon  attached  to  the  chamber  which  empties  into 
the  downstream  channel.  The  chambers  should  be 
constructed  in  concrete,  but  asbestos  cement 
forms  can  be  used  as  permanent  shutterings  in  the 
FIRL)     'U'  bCndS  bdOW  the  aPParatus-  (Collins- 


SLUDGE  INCINERATOR  PROVES  A  SUCCESS 

Water  and  Waste  Treatment,  Vol.  19  No  11   o38- 
39,  November  1976. 

Descriptors:    'Incinerators,    'Sludge    treatment, 
Treatment  facilities,   'Waste  treatment,   Water 
reuse,    Costs,    Performance,    Evaluation,    Water 
utifization,  Equipment. 

An  extremely  sophicated  sludge  incinerator  has 
proven  successful  in  Britain.  The  system 
duplicates  all  principle  ancillary  equipment  and 
utifizes  recirculated  treated  waste  water  for  its 
water  needs.  After  shutdown  periods,  heat  losses 
from  the  shell  and  heat  reservoir  of  the  sand  bed 
are  minimal.  With  no  movable  parts  in  the  reactor 
shutdown  can  be  instantaneous  without  harm  to 
the  facility.  Performance  has  been  better  than  ex- 
pected and  costs  lower  than  predicted.  The  treat- 
ment is  composed  of  a  mechanically  raked  screen, 
a  detntor,  a  primary  sedimentation,  biological  fil- 
ters, humus  tanks,  micro-strainers,  and  a  sludee 
incinerator.  (Collins-FIRL) 
W77-06137 


SLUDGE,  GARBAGE  MAY  FUEL  CALIFORNIA 

Brown  and  Caldwell,  Walnut  Creek,  Calif 

R.  B.  Sieger,  and  B.  D.  Bracken. 

The  American  City  and  County,  Vol.  92   No   1    n 

37-38,  January,  1977.  1  fig,  I  tab.  '    ' 

Descriptors:       'Fuels,       'Treatment      facilities, 
kludge  treatment,  'Incineration,  Energy    Fossil 
fuels,   Gases,   'Waste  water  treatment,   Sewage 
treatment,  Separation,  'California,  'Recycling. 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


Identifiers:  Pyrolysis,  Multiple-hearth  furnaces, 
Resource  recovery,  Contra  Costa  Sanitary  Dis- 
trict(Calif). 

The  Contra  Costa  (California)  Sanitary  District's 
new  30  mgd  waste  water  treatment  plant  utilizes  a 
multiple  hearth  incinerator  which  produces  an  off- 
gas  with  enough  heat  energy  to  power  the  whole 
plant.  A  study  was  conducted  to  recommend  the 
most  efficient  resource  recovery  method.  After 
laboratory  testing,  combustion  and  pyrolysis  of 
sewage  sludge  and  refuse-derived  fuel  (RDF)  in 
multiple-hearth  furnaces  was  accepted.  Testing  in- 
dicated that  the  fumace  could  operate  in  an  au- 
tothermic  condition  with  RDF  instead  of  fossil 
fuel  under  incineration  and  pyrolysis  conditions. 
Considerations  for  RDF  preparation  and  a  descrip- 
tion of  the  various  technical  factors  involved  in  the 
system  are  presented.  (Collins-FIRL) 
W77-06138 


NEW    METHODS    TREAT    SEWAGE    PLANT 
DISCHARGES. 

Engineering  News  Record,  Vol.  198,  No.  2,  p  12 
January,  1977. 

Descriptors:  *Sewage  treatment,  "Ozone, 
*Dewatering,  *Solid  wastes,  *Sludge  disposal, 
•Aerobic  treatment,  Costs,  Chlorination,  Disin- 
fection, Treatment  facilities,  *Waste  water  treat- 
ment. 
Identifiers:  Composting,  Land  disposal. 

Two  new  processes  for  sewage  plant  discharge 
treatment  were  reviewed.  The  first  disposes  sludge 
by  mixing  with  shredded  solid  waste  and  produc- 
ing a  pasteurized  compost,  while  the  second  util- 
izes ozone  as  an  effluent  disinfectant  to  eliminate 
carcinogens  formed  by  chlorine  disinfection.  The 
composting  plant  combines  dewatered  sludge  and 
nonrecyclable  solid  wastes  to  avoid  the  odors  as- 
sociated with  land  disposal.  With  this  system,  the 
sludge-refuse  mix  is  formed  into  25  lb  briquettes 
and  allowed  to  cure  aerobically  for  2-3  weeks  to 
eliminate  the  odors.  The  ozone  method  produces 
ozone  directly  in  untreated  air  with  a  miniturized 
high-volume  electron  beam  generator.  This 
method  is  predicted  to  provide  treatment  at  one- 
third  the  cost  of  chlorine  treatment.  Costs  of  the 
first  system  are  expected  to  be  about  $4/i  million 
for  the  construction  of  a  facility  to  handle  480 
tons/day  and  $6/ton  for  operational  expenses. 
(Collins-FIRL) 
W77-06139 


ADVANCED    SEWAGE    TREATMENT    PLANT 
OPERATIONAL. 

Effluent  and  Water  Treatment  Journal,  Vol.  16, 
No.  ll.p  581,  November,  1976. 

Descriptors:  *Sewage  treatment,  'Tertiary  treat- 
ment, 'Automatic  control,  'Control  systems,  En- 
gineering, 'Treatment  facilities,  Activated  sludge, 
Biological  treatment,  'Waste  water  treatment,  En- 
gineering education. 
Identifiers:  Norwich(England). 

One  of  the  most  advanced  sewage  treatment  plants 
has  become  operational  near  Norwich,  England.  It 
involves  a  computer-based  process  control  system 
that  allows  nearly  complete  automatic  control  of 
plant  processes.  These  controls  have  aided  expan- 
sion of  the  works  from  a  34,000  cu  m/day  facility 
to  one  with  a  capacity  for  55,000  cu  m/day.  The 
control  system  makes  only  a  minimal  work  force 
necessary  and  treatment  includes  biological  filtra- 
tion and  an  activated  sludge  system.  For  the  ac- 
tivated sludge  process,  the  controls  automatically 
measure  and  control  flow  rates  and  dissolved  ox- 
ygen levels,  and  they  monitor  electrical  systems 
for  optimal  operation.  There  are  controls  to  pro- 
tect against  flooding  possibilities.  Details  are  given 
for  the  automatic  control  of  specific  processes. 
Though  a  small  staff  is  used  with  automatically 
controlled  plants,  it  was  suggested  that  personnel 
be  well-trained.  (Collins-FIRL) 
W77-O6140 


OZONATION  OF  RECLAIMED  WATER. 

Effluent  and  Water  Treatment  Journal,  Vol.  16, 
No.  1 1 ,  p  559,  November,  1976. 

Descriptors.  'Ozone,  'Waste  water  treatment, 
'Chlorine,  'Disinfection,  'Treatment  facilities, 
Oxidation,  Active  carbon,  Adsorption,  Ammonia, 
Organic  matter,  Africa,  'Reclaimed  water. 
Identifiers:  Stander  Water  Reclamation 
Plant(South  Africa). 

The  Stander  Water  Reclamation  Plant,  Daspoort, 
South  Africa,  uses  chlorine  to  disinfect  water 
reclaimed  from  sewage.  Investigations  were  made 
concerning  the  use  of  ozone  as  a  substitute  for 
chlorine  disinfection.  Advantages  of  ozone  were 
found  to  be  a  four-fold  increase  in  effectiveness 
with  one-fourth  of  the  quantity  of  disinfectant, 
more  effective  oxidation,  and  more  complete 
removal  of  organic  compounds  when  combined 
with  active  carbon  adsorption.  Ozone  does  not 
react  with  ammonia  to  the  same  degree  as  chlorine 
and  chlorine  produces  greater  mineralization  of 
the  water.  (Collins-FIRL) 
W77-06141 

A  REFRESHER  ON  SODIUM  HYPOCHLORITE. 

Water  and  Pollution  Control,  Vol.  115,  No.  l.p  11- 
12,  January,  1977. 

Descriptors:  'Disinfection,  'Odor,  'Waste  water 
treatment,  'Water  quality,  Sewerage,  Reservoirs, 
Treatment  facilities,  Chemical  properties,  Physi- 
cal properties,  Industrial  wastes. 

Hypochlorite,  long  used  as  a  textile  bleach,  has 
found  its  way  into  water  treatment  and  sewage 
plants  as  a  disinfectant.  It  is  used  as  an  odor  con- 
trol agent  and  disinfectant  in  filtration  plants, 
wells,  reservoirs,  new  watermains,  and  waste 
water  treatment  facilities.  It  is  simple,  safe,  easy 
to  use,  and  it  does  not  change  from  liquid  to  gas 
during  use.  It  requires  no  preparation  for  use  and 
the  dosage  can  be  added  manually  or  automati- 
cally. Only  a  storage  tank  and  metering  pump  are 
necessary.  It  has  similar  performance  charac- 
teristics with  chlorine.  It  is  convenient  and 
economical  for  drinking  water  treatment  and  is 
often  substituted  for  chlorine  because  of  its  safety 
in  use.  The  usual  dosage  is  0.2  to  0.6  ppm  available 
chlorine.  The  quantity  of  hypochlorite  needed  is 
largely  dependent  on  the  amount  of  chlorine 
needed  for  water  treatment.  In  waste  water  treat- 
ment, hypochlorite  can  be  added  at  any  point  in 
treatment,  depending  on  the  type  of  treatment 
facility.  It  can  be  used  as  a  pretreatment  for  odor 
control.  In  industrial  applications,  no  corrosion  is 
probable  if  a  satisfactory  pH  for  the  water  is  main- 
tained. To  remove  odor  from  air,  hypochlorite  is 
exposed  to  the  odorous  air  and  the  offensive  com- 
ponents are  oxidized.  (Collins-FIRL) 
W77-06142 


of  discharge  into  the  Passaic  River  hat  I 
achieved  by  thickening  and  filter  pressing  slue 
which  are  then  disposed  of  in  landfills.  Li 
products  are  returned  to  the  treatment  plant 
or  used  for  internal  purposes  in  the  sludge  disr 
system.  The  facility  is  flexible  relative  to  the  q 
ty  and  quantity  of  sludge  to  be  processed, 
sedimentation  basins  have  variable  rate  si 
pumps,  for  example.  There  are  two  indepec 
sludge  processing  systems  for  continuous 
operation.  The  plant  is  centrally  located 
designed  to  use  a  minimum  of  land.  The  se 
level  of  the  sludge  press  building  is  acrylic  w 
to  allow  public  view  of  the  sludge  processes 
control  panel.  The  facilities  were  designed  i 
compatible  with  present  treatment  equipmen 
processes.  Engineering  and  construction  dat 
described.  (Collins-FIRL) 
W77-06144 


NEW  YORK  CITY  AREA  EXAMINES  ALTER- 
NATIVE TO  OCEAN  DUMPING. 

For  primary  bibliographic  entry  see  Field  5E. 

W77-06143 


WATER  PLANT  PLANS  ZERO  DISCHARGE, 

Havens  and  Emerson  Ltd.,  Saddle  Brook,  N.J. 
G.  Vasilik,  and  P.  W.  Doe. 

Water  and  Wastes  Engineering,  Vol.  13,  No.  ll.p 
67-68,  70-71,  November,  1976. 

Descriptors:    'Treatment  facilities.   Engineering, 

'Sewage   treatment,    'Sludge   disposal,    'Sludge 

treatment,      Environmental     control,     Ultimate 

disposal,  Lime,  Hydraulic  equipment,  Filtration, 

'Waste  water  treatment. 

Identifiers:  Clifton(NJ),  'Passaic  River(NJ),  Zero 

discharge. 

The  Passaic  Valley  Water  Commission  treatment 
plant  in  Clifton,  New  Jersey,  was  built  to  achieve 
the  goal  of  zero  discharge  by  1985.  The  elimination 


AUSTENITIC       STAINLESS       STEELS 
TITANIUM    FOR    WET   AIR   OXIDATION 
SEWAGE  SLUDGE, 

Zimpro  Inc.,  Rothschild,  Wis. 
T.  P.  Oettinger,  and  M.  G.  Fontana. 
Materials  Performance,  Vol.  15,  No.  11,  p  J 
November,  1976.  13  fig,  5  tab,  8  ref. 

Descriptors.     'Sludge     treatment,     'Oxidi 
•Treatment      facilities,      'Structural     ana 
•Stainless  steel,  'Titanium,  Metals,  Air,  Don 
wastes,  'Sewage  treatment.  Sewage  sludge. 
Identifiers:  'Wet  air  oxidation,  Titanium. 

Austenitic  stainless  steel  and  titanium  wei 
vestigated  as  construction  materials  for  sludg 
air  oxidation  (WAO)  facilities.  Conclusions 
based  on  a  five-year  data  collection  from 
sewage  treatment  plants.  It  was  found  that 
less  steel  (Types  304  and  316)  could  be  us 
WAO  of  domestic  sewage  sludge  with  ch 
concentrations  up  to  400  mg/Uter  at  177-288 
dividual  evaluations  must  be  made  of  sludge: 
a  high  industrial/domestic  sewage  input  rat 
those  subject  to  factors  which  substantially 
overall  composition,  regardless  of  chloride 
tent.  When  exposed  to  sludges  with  more  ths 
to  600  mg/liter  chloride  concentrations,  sta 
steel  was  subject  to  pitting.  Titanium  re 
damage  at  chloride  levels  of  3000  mg/liter  at: 
There  was  no  sign  of  corrosion  with  tit 
under  these  conditions.  Results  of  the 
should  not  be  extrapolated  to  wastes  othei 
domestic  sewage  sludge.  (Collins-FIRL) 
W77 -06145 

SIMULTANEOUS  INCINERATION  OF  RE 
AND  SEWAGE  SLUDGE:  THE  PRINC1 
AND  APPLICATION  AT  BOWHOUSE,  Al 
SCOTLAND, 

Babtie,  Shaw  and  Morton,  Glasgow  (Scotlan 
For  primary  bibliographic  entry  see  Field  5E 
W77 -06147 

FRESNO  ADOPTS  'OUTSTANDING'  MAN 
MENT  PLAN, 

Jenks  and  Harrison,  Palo  Alto,  Calif. 
J.  J.  Jenks,  and  B.  M.  Wyckoff. 
Water  and  Wastes  Engineering,  Vol.  13,  No 
39-41,  November,  1976. 

Descriptors:  'Water  managemenKAp 
'Waste  water  treatment,  Industrial  wastes 
nicipal  wastes,  Treatment  facilities,  Water 
Groundwater,  Domestic  wastes,  Activated  s 
Engineering,  Irrigation,  'California. 
Identifiers:  Fresno(Calif). 

The  City  of  Fresno,  California,  instituted 
tegrated  water  supply  and  waste  water  m 
ment  program.  The  program  meets  water  po 
control  requirements,  potable  water  augmei 
needs,  irrigation  supply  and  groundwater  re 
protection  requirements.  It  also  solve 
problem  of  wine  industry  waste  treatmei 
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posal.  Cost-effectiveness  was  achieved  by  com- 
ing two  primary  waste  water  treatment  facili- 
;  into  a  secondary  treatment  plant.  A  separate 
ustnal  waste  transport  and  treatment  facility 
idles  wine  industry  wastes.  Infiltration  beds  of 
X)  acres  are  used  for  agriculture  and  disposal  of 
ite  water  on  land.  Twenty-one  extraction  wells 
mately  pump  discharge  into  an  irrigation 
tern.  Relevant  engineering  and  construction  in- 
naUon  was  presented.  (Collins-FIRL) 
7-06148 


iTRALIA  MAKES  IMPRESSIVE  PROGRESS 
"OLLUTION  ABATEMENT.  *«*»«*■» 

primary  bibliographic  entry  see  Field  5G. 
'-0614> 


BYPASS,  ZERO  DISCHARGE,  PLANT  PRO- 
TS  MAUI  COASTLINE, 

M/Hill,     Inc.,    Portland,    Oreg.    Treatment 

ems  Dept. 

oblitz. 

:rand  Wastes  Engineering,  Vol.  13,  No  11   p 

>,  November,  1976.  1  fig,  3  tab. 

riptors:  "Treatment  facilities,  *Sewage  treat- 
,  Pollution  abatement,  *Waste  water  treat- 
,  Sludge  treatment,  Sludge  disposal,  Irriga- 
Acuvated  sludge,  'Water  reuse,  Design 
la,  'Hawaii,  Recycling. 

ifiers:   'Zero  discharge,   'No  bypass,  Maui 
ty(Hawau). 

ypass  and  zero  discharge  were  required  by 
County,  Hawaii,  to  prevent  potential  water 
Hon  and   help   solve   chronic   water  supply 
ems  along  its  coastline  near  Kihei   The  ex- 
development  of  resorts  and  tourist  attrac- 
has  made  pollution  a  prime  concern    An 
ge   of   12   inches   of   rainfall   annually   has 
d  water  available  for  domestic  and  agricul- 
purposes.   Limited  funds  also  placed  the 
ement    of    inexpensive    solutions    in    the 
ont.  The  answer  was  found  in  a  4  0  mgd 
water   collection    and    water   reclamation 
ii  built  with  State  and  local  monies.  It  was 
"St  large-scale  activated  sludge  waste  water 
lation  facility.  It  employs  innovative  plant 
,  ranchland,  and  parkland  irrigation  for  ef- 
disposal.    The   activated    sludge   process 
ating     primary      clarifiers      and      aerobic 
on  without  thickening,  is  used  to  prepare  or- 
souds  for  soil  conditioning  and  fertilizing 
me  savings  over  a  conventional  activated 
system    with    primary    clarification    and 
oic  digestion  is  estimated  to  be  $50  000 
ijim  reliability  and  capability  were  ensured 
J  units  and  standby  capacity.  Two  parallel 
reams  are  employed  with  the  capacity  for 
mting  between  major  units  at  all  points   A 
water/crop    management   program    which 
strates  the  use  of  treated  effluents  was  pro- 
'"  l™Sed  ranchIan<i-  There  is  a  capacity  for 
ig  400  acres,  and  up  to  250,000  gpd  of  plant 
t  receives  additional  treatment  by  mixed- 
Jressure  filter  to  prepare  it  for  parkland  ir- 
i.  vCollins-FIRL) 
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solids  concentrations  below  state  and  federal  stan- 
™Sm  A"    engineering    study    recommended    a 
system  with  adequate  growth  capacity  for  a  20- 
year  period  that  would  meet  present  and  future 
pollution  control  requirements,  that  was  economi- 
st-      ^l"  Was  simP'e  to  operate.  Economies 
were  made  by  using  existing  collection  system  and 
lift  stations  where  possible  and  by  using  one  as  the 
major  delivery  station  for  sewage  to  the  treatment 
site.  Two  new  bit  stations  were  constructed  and 
Huee  exis  ing  ones  were  modified.  A  14  mgd  treat- 
ment plant  was  built  consisting  of  a  grit  and  grease 
removal  unit,  primary  aeration  cells,   clarifiers 
secondary   aeration   cells,    wet   weather   storage 
fl00"!;  ,ch'onnat,on  facilities  and  an  administra- 
tion and  laboratory  building.  All  sludge  is  recircu- 
lated to  the  head  of  the  plant,  eliminating  sludge 
handling    or    disposal    equipment.    Endogenous 
respiration  is  calculated  to  help  reduce  sludge  buil- 
dup Liquid  alum  feed  facilities  introduce  the  alum 
to    the    influent   well    of   the    clarifiers    without 
mechanical  mixing  or  flocculation.  The  project 
cost  was  about  $  1 0.3  million.  (Collins-FIRL) 
W77-06152 


sumed.  The  total  consumption  of  02  is  equal  to  the 
quantity  of  BOD  used  to  provide  the  reaction  with 
energy  the  quantity  of  BOD  eliminated,  the  speed 
i  .end°Semc  respiration,  and  the  quantity  of 
sludge.  In  total  oxidation  systems  where  the  sludge 
is  incinerated  it  is  necessary  to  know  the  composi- 
tion of  the  sludge  in  order  to  determine  the  02 
necessary  for  combustion.  COD  gives  the  content 
of  biodegradable  and  non-biodegradable  sub- 
stances in  the  sludge  as  well  as  of  all  substances 
capable  of  oxidation  with  K2Cr207  in  an  acid  en- 

Tr^lrf  n,«??S04)-  As  a  rule-  BOD  «  ^out  52% 

of  COD.  (Waltner-FIRL) 

W77-06155 


EARTH,  FIRE  AND  SLUDGE, 

For  primary  bibliographic  entry  see  Field  5E 
W77-06153 


SLUDGE  IN  A  STATE  OF  PURITY, 

The  Consulting  Engineer,  Vol.  40,  No  12  d  38-39 
December,  1976. 2  fig.  '  ' 

Descriptors:     'Sludge     treatment,     'Irradiation, 
Sludge    disposal,     Bacteria,     Viruses,     Animal 
parasites,  Fertilizers,  Sewage  treatment,  'Waste 
water  treatment,  Pilot  plants. 

The  original  intent  of  sewage  purification  was  to 
use  the  treated  sewage  as  fertilizer.  The  practice 
has  been  to  treat  sewage  for  disposal  but,  with  im- 
proved processes,   especially   the   irradiation  of 
sewage  sludge,  modern  practice  may  include  this 
alternative.   Irradiation,   or  irradiation  combined 
with    heat,    can    destroy    bacteria,    viruses     and 
parasites  which  are  present  in  raw  sewage  sludge 
Composting  is  presently  the  most  viable  process 
involving  irradiation  because  the  irradiation  can  be 
added  as  a  final  stage.  Recent  experiments  in- 
dicated that  irradiation  at  300  krads  was  able  to 
reduce  fecal  streptococcus  bacteria  by  about  two 
logs;  reduce  coliform  bacteria  by  10  logs;  reduce 
viable  parasitic  ova  by  4  logs  at  a  minimum;  reduce 
viruses  by  one  log;  and  improve  settling  and  filtra- 
tion by  a  factor  of  three.  A  pilot  plant  to  study  the 
process    was   proposed    for   Albuquerque,    New 
Mexico  It  was  suggested  that  irradiation  could  at 
relatively  low  doses  (less  than  1  Mrad),  ensure  a 
sterilized,  commercially  marketable  compost  At  a 
pilot  plant  near  Munich,  Germany,  irradiation  has 

?nnTn  J",006^"1-  Results  with  a  mean  dose  of 
300  krad  for  210  minutes  were  the  same  as  heat 

W^msT  3t         fOT  3°  minutes-  (Collins-FIRL) 


OPTIMIZING  COSTS  OF  WASTE  TREATMENT 
FACILITIES  USING  VALUE  ANALYSIS 

Smith,   Hinchman   and   Grylls   Associates,   Inc 

Detroit,  Mich. 

A.  J.  DellTsola,  and  J.  Truhan. 

Consulting  Engineer,   Vol.  47,   No.   6    p  55-58 

December,  1976.  2  fig,  1  tab. 

Descriptors;  'Treatment  facilities,  'Cost  analysis, 
Cost-benefit  analysis,  Initial  costs,  Maintenance 
costs,  Operating  costs,  Replacement  costs,  Alter- 
native costs,  Bids,  Waste  water  treatment 
fcconomics,  Decision  making,  'Optimization. 
Identifiers:  Value  analysis,  Life-cycle  costing 
'Cost  optimization. 

Value   analysis   is   a   means   of  determining   the 
necessary  effort  and  scheduling  and  budgeting  of 
funds  for  the  most  effective  operation  of  a  waste 
treatment  plant.  It  is  designed  to  eliminate,  as  well 
as  to  identify  unnecessary  costs.  The  analytical 
process    involves    several    steps.    The    item    is 
selected;  the  owner/designer  reviews  results  and 
implements  approved  alternatives.  The  review  in- 
cludes analysis  by  an  interdisciplinary  team  to 
determine    possible    areas    of    significant    cost 
sayings.  The  designer's  estimate  or  bidder's  cost  is 
balanced  against  the  least  cost  alternative  which 
performs  the  same  function.  The  process  was  ap- 
plied to  the  design  of  an  Ocean  County  (N  J  )  treat- 
ment facility.  Areas  of  greatest  potential'  savings 
included  hquid  structures,  equipment  structures 
pumping  and  piping,  and  electrical  distribution' 
Savings   in   the   structures   category   focused   on 
digester  tanks  and  final  clarifiers.  Construction 
methods  and  materials  were  the  object  of  pumpine 
and    piping    evaluations.    In    the    last    category 
savings  in  lighting,  switchgear,  and  underground 
distribution  were  investigated.  With  this  plant    a 
savings  of  $697,000  was  effected.  Value  analysis 
proved  itself  to  be  a  valuable  aid  in  cost  savings 
FIRL.)aPPhed  l°  W3Ste  W3ter  treatment-  (Collins- 
W77-06156 


K5TEM  PROVIDES  FOR  GROWTH 

Meyer,  LaCroix  and  Hixson,  Alexandria, 

yer,  B.  G.  Scalf,  and  J.  T.  Walker 

nd  Wastes  Engineering,  Vol.  14,  No    1    n 

9,  January,  1977.  3  fig. 

tors:  'Treatment  facilities,  'Sewage  treat- 
onstruction,  Sludge  treatment,  Pollution 
nt,  Waste  water  treatment,  Costs 
criteria,  Economics,  'Louisiana,' 
mical  oxygen  demand,  'Suspended  solids 
rs:  Alexandna(LA). 

iwerage  system  in  Alexandria,  Louisiana, 
mical  and  reduces  BOD  and  suspended 


STUDY  OF  THE  OXYGEN  DEMAND  IN 
BIOLOGICAL  WASTE  WATER  TREATMENT 
AND  INCINERATION  PROCESSES 

(VALUTAZIONE  DELL'02  CONSUMATO  NEI 
PROCESSI  BIOLOGICI  DI  TRATTAMENTO 
ACQUE  NEI  PROCESSAI  DI  INCENe¥iMEN 

M.  Falleni,  and  M.  Ottaviani 

Rassegna  Chimica,  Vol.  28,  No.  3,  p  101-105,  May- 
June,  1976.  3  fig,  11  ref. 

Descriptors:  'Biological  treatment,  'Waste  water 
Rf^menL'  ,°xygen  demand,  Sludge  treatment, 
B.odegradat.on,      'Chemical     oxygen     demand 
Bio  ogical  oxygen  demand,  Oxidation,  Acidity 
Alkalinity,  Incineration. 

In  a  traditional  biological  waste  water  treatment 
plant  optimal  purification  is  achieved  when  02  is 
supplied  to  the  system  as  fast  as  it  is  being  con- 


FACTORS  INVOLVED  IN  BIOCHEMICAL  OX- 
IDATION OF  SEWAGE,  *««.ajl  OX 

T.  Stones. 

Effluent  and  Water  Treatment  Journal    Vol    16 

No.  1 1 ,  p  574-575,  November,  1976.  2  tab,  9  ref.     ' 

Descriptors:  'Oxidation,  'Nitrification, 

Biochemical  oxygen  demand,  'Oxygen,  Microor- 
ganisms, Dissolved  oxygen,  Sewage  effluents  Ox- 
ygen demand,   Sewage   treatment,   Waste  water 
treatment. 
Identifiers:  'Biochemical  oxidation(Sewage). 

The  oxidizable  matter  in  sewage  is  mainly  car- 
bonaceous and  nitrogenous  compounds 
Biochemical  oxidation  takes  place  in  two  stages- 
oxidation  of  carbonaceous  matter  and  oxidation  of 
nitrogenous  matter  or  nitrification.  Various 
sewages  are  analyzed  for  dissolved  oxygen  ab- 

2orre™/  se,»Sl  s„T^e  during  a  50-day  Peri°d  at 

.  <  nCla  I/20°  dJuUon  Wlth  a  smali  amount  of 
nitrified  filter  effluent  to  avoid  sporatic  results  in 
the  second  stage  of  oxidation.  This  suggested  that 
tew  nitrifying  organisms  are  present  in  untreated 
sewage.  Evidence  was  provided  to  indicate  that 
the  second  stage  is  entirely  the  result  of  oxidation 
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of  nitrogenous  matter.  The  presence  of  the  second 
oxidation  stage  is  suspected  to  be  due  to  the  activi- 
ty of  nitrifying  organisms  which  prevents  nitrifica- 
tion until  carbonaceous  oxidation  is  nearly 
complete.  The  need  of  oxygen  is  a  characteristic 
feature  of  sewage  and  its  strength  is  expressed  in 
terms  of  the  oxygen  needed  for  oxidation. 
Evidence  indicated  that  matter  which  is  inert  to 
biochemical  oxidation  is  also  removed  during 
sewage  treatment  and  that  total  oxygen  demand  of 
sewage  and  the  reduction  effected  therein  during 
treatment  is  the  most  realistic  criteria  of  loading 
and  performance  of  treatment  plants.  (Collins- 
FIRL) 
W77-06157 

KINETICS  AND  MECHANISM  OF  OXIDATION 
OF  HYDROGEN  SULFIDE  BY  HYDROGEN 
PEROXIDE  IN  ACIDIC  SOLUTION, 

Minnesota  Univ.  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

M.  R.  Hoffmann. 

Environmental  Science  and  Technology,  Vol.  11, 

No.  1 ,  p  61-66,  January,  1977.  5  fig,  5  tab,  28  ref . 

Descriptors:  *Oxidation,  'Hydrogen  sulfide, 
♦Kinetics,  'Municipal  wastes,  'Industrial  wastes, 
•Hydrogen  ion  concentration,  'Sewage  treatment, 
Odor,  Corrosion,  Waste  water  treatment, 
Sewerage. 

Identifiers:  'Hydrogen  peroxide,  'Odor  treat- 
ment. 

Hydrogen  peroxide  has  recently  received  much 
backing  as  an  odor  treatment  in  municipal  sewage 
treatment  systems.  These  odor  problems  result 
from  the  production  of  H2S  in  treatment  systems, 
in  concrete  sewer  lines  and  other  anaerobic  en- 
vironments where  organic  matter  and  sulfates  are 
present.  Oxidation  of  H2S  by  H202  is  important 
because  H2S  also  corrodes  concrete  sewer  lines. 
Experimental  results  indicated  that  hydrogen 
peroxide  under  proper  circumstances  could  be  an 
effective  reagent  for  the  control  of  hydrogen  sul- 
fide and  its  odor.  At  a  pH  below  7.5,  hydrogen  sul- 
fide and  hydrosulfide  ion  are  readily  oxidized  to  a 
mixture  of  zero  valent  sulfur  and  sulfate  with 
complete  removal  of  the  odor.  A  system  which 
maximizes  the  production  of  elemental  sulfur  is 
desirable.  H2S  reacts  in  a  mole  ration  of  1:1  and  a 
higher  mole  ratio  of  sulfide  to  peroxide  is  needed 
when  sulfate  is  produced.  When  the  fraction  of 
HS(-)  in  solution  decreases,  the  reaction  rate  also 
decreases;  thus,  the  optimal  pH  is  near  7.  A  higher 
percentage  of  sulfate  will  form  if  excessive  H202 
is  added  to  increase  the  reaction  rate.  A  H202 
dose  that  is  twice  the  measured  sulfide  concentra- 
tion is  best  for  odor  control.  At  a  pH  higher  than  8, 
a  greater  dose  of  H202  is  necessary  because  the 
predominant  product  is  sulfate.  A  fourfold  excess 
of  peroxide  is  needed  to  complete  the  reaction. 
Hydrogen  peroxide  has  the  advantages  of  decom- 
position products  of  oxygen  and  water;  it  is  a 
liquid  and  there  are  no  toxic  or  corrosive  fumes; 
and  it  is  economically  competitive  with  other  treat- 
ment systems.  (Collins-FIRL) 
W77-06158 


VOLUMETRIC  DETERMINATION  OF  GREASE 
IN  WASTEWATER, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Food  Science 

and  Technology. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-06160 


VIRUS-COAL  SORPTION  INTERACTION, 

Lalbhai  Dalpatbhai  Coll.  of  Engineering  Ah- 
medabad  (India).  Dept.  of  Civil  Engineering. 
P.  P.  Oza,  and  M.  Chaudhuri. 
Journal  of  The  Environmental  Engineering  Divi- 
sion, Proceedings  of  ASCE,  Vol.  102,  No.  EE6,  p 
1255-1262,  December,  1976.  6  fig,  1  tab,  24  ref,  1 
append 


Descriptors:  'Adsorption,  'Desorption,  'Viruses, 
'Coals,  Sorption,  Filtration,  Hydrogen  ion  con- 
centration, Hydrogen  bonding,  Temperature, 
Economics,  Carbon,  'Waste  water  treatment, 
Water  treatment. 

Identifiers:  Bacterial  virus  MS2,  Giridih  bitu- 
minous coal. 

Investigations  were  performed  to  determine  the 
capacity  of  coal  to  absorb  viruses.  The  model  virus 
used  was  bacterial  virus  MS2  (MS2  phage).  Giridih 
bituminous  coal  was  pulverized  and  sieved  to  300- 
425  microns,  washed  several  times  to  remove 
fines,  dried  at  103  C,  and  stored  in  a  desiccator  for 
use.  Batch  sorption  tests  were  carried  out  at  vari- 
ous pH  values  in  0.2  M  phosphate  buffer.  Samples 
were  withdrawn,  filtered  through  a  Whatman 
paper  disk  soaked  in  3%  beef  extract,  and  the  fil- 
trate was  enumerated  for  unsorbed  viruses. 
Desorption  tests  were  done  by  eluting  the  sorbed 
viruses  with  0.2  M  phosphate  and  3%  beef  extract 
on  a  rotary  shaker.  Sorption  kinetics  at  pH  6.5,  7.1 , 
and  8.0  revealed  a  net  negative  charge  by  MS2 
phage  and  Giridih  coal.  Equilibrium  sorption  in- 
creased linearly  with  ionic  strength.  Desorption 
was  not  evident  when  phosphate  buffer  was  the 
eluent.  With  3%  beef  extract,  10%  desorption  oc- 
curred with  rapid  activity  during  the  first  10 
minutes.  Low  desorption  suggests  that  viruses  are 
strongly  sorbed  on  coal.  Sorption  increased  with 
rising  temperatures.  Shifting  adsorption  peaks  in- 
dicated probable  hydrogen  bonding  interactions. 
Sorption  was  studied  with  acetyl  chloride-treated 
coal  to  determine  these  interactions.  Coals  with 
higher  hydrogen  content  have  a  higher  virus  sorp- 
tion. It  was  noted  that  viruses  sorb  only  the  exteri- 
or surface  of  the  coal.  Comparisons  between  ac- 
tive carbon  and  coal  showed  that  the  sorption 
capacity  of  coal  was  50%  that  of  active  carbon; 
however,  coupled  with  lower  cost  and  recovery  of 
fuel  value  after  exhaustion,  coal  is  a  viable  alterna- 
tive for  removing  viruses  from  water.  (Collins- 
FIRL) 
W77-06162 


slime  surface  is  not  due  to  physical  adsorpu< 
and   that   it   was   totally   due   to   a    biochemii 
mechanism.  (Collins-FIRI.J 
W77-06163 


THE  KINETICS  OF  BIOOXIDATION  IN  A  CO 
TINUOUS  ACTIVATED  SLUDGE.  PKOCE 
(KINETYKA  PROCESU  CIAGLEGO  BIOl 
LENIANIA  OSADEM  CZYNNYMj, 

Politechnika  Slaska,  Gliwice  (Poland). 

J  Suschka. 

Zeszyty     Naukowe     Politechniki     Slaskiej- 

zynieria  Sanitarna,  Vol.  20,  No.  483,  p  1-69,  19" 

38  fig,  16  tab,  59  ref. 

Descriptors:     'Sludge     treatment,     'Laborau 
tests,  'Kinetics,   'Oxidation,  'Activated  slud 
•Biochemistry,       'Waste       water       treatme 
Biochemical  oxygen  demand,  Equations. 
Identifiers:   Substrate  oxidation,  Continuous 
rivaled  sludge  process,  Biooxidation. 

Experiments  indicated  a  need  to  alter  interprc 
tions  of  the  kinetics  of  substrate  oxidation  ii 
continuous  activated  sludge  system.  In  sue) 
system,  the  controlling  factor  in  the  biochemi 
reaction  rate  should  be  the  rale  of  substr 
supply.  Thus,  the  reaction  rate  would  be  relative 
the  activated  sludge  load.  A  laboratory-scale  p 
investigation  and  full-scale  test  were  perfora 
with  different  waste  waters.  The  k  rate  was 
served  to  increase  with  increased  activated  slur 
loading  and  was  confirmed  by  respirometric  m 
surements.  An  equation  was  presented  to  show 
relationship  between  increased  sludge  activity, 
biochemical  reaction  rate,  and  substrate  cone 
trations  for  various  waste  waters.  This  equat 
was  valid  in  conventional  and  high  activa 
sludge  load  ranges,  above  0.15  grams  of  BOD5/ 
The  equation  was  proven  applicable  in  calculat 
substrate  biochemical  oxidation  rates  in  conti 
ous  activated  sludge  systems.  (Collins-FIRL) 
W77-06166 


PHOSPHORUS  UPTAKE  BY  BIOLOGICAL 
SLIMES, 

Marquette  Univ.,  Milwaukee.  Dept.  of  Civil  En- 
gineering. 
A.  E.  Zanoni. 

Journal  of  The  Environmental  Engineering  Divi- 
sion, Proceedings  of  ASCE,  Vol.  102,  No.  EE6,  p 
1229-1237,  December,  1976.  2  fig,  4  tab,  14  ref. 

Descriptors:  'Biological  treatment,  'Phosphorus, 
'Slime,  Adsorption,  Carbon,  Nitrogen,  Chemical 
oxygen  demand,  'Waste  water  treatment,  Ul- 
traviolet radiation,  Filtration,  'Absorption. 

A  study  was  performed  to  determine  whether 
there  is  excessive  phosphorus  uptake  by  biological 
slimes  under  normal  conditions  of  filtration  during 
waste  treatment  and  to  clarify  the  mechanism  of 
soluble  phosphorus  uptake  by  biological  slimes.  A 
test  channel  apparatus  with  adjustable  channel 
lengths  on  a  channel  plank  with  adjustable  slope 
was  used.  Ultraviolet  radiation  was  used  to  inac- 
tivate the  surface  slime  to  help  establish  the  degree 
of  physical  adsorption  involved.  The  feed  sub- 
strate consisted  of  25  grams  dry  milk  solids,  75 
grams  glucose,  15  milliliters  Na2HP04  solution, 
and  80  milliliters  NH4C1  solution  added  to  80  liters 
softened,  dechlorinated  Milwaukee  tap  water.  A 
substrate  with  a  high  carbon: phosphorus  ratio  was 
needed  to  obtain  a  resonable  phosphorus  removal 
sensitivity.  Testing  revealed  that  measurable 
amounts  of  soluble  phosphorus,  COD,  and 
nitrogen  are  removed  by  the  slime  surface  and 
these  removals  are  proportionate  to  the  channel 
length.  A  slime  phosphorus  content  of  1.62%  to 
2.57%  shows  that  excessive  phosphorus  uptake 
had  not  occurred  under  a  variety  of  operating  con- 
ditions. A  phosphorus  removal  of  less  than  20% 
can  be  expected  in  municipal  waste  water  treat- 
ment and  chemicals  must  be  added  to  increase 
phosphorus  removals.  The  tests  involving  UV 
treatment  suggest  that  phosphorus  uptake  by  a 


EFFECTS  OF  DOSING  RATES  ON  TRICKLI 
FILTER  PERFORMANCE, 

Southern    Illinois    Univ.,    Carbondale.    Dept. 
Thermal  and  Environmental  Engineering. 
E.  E.  Cook,  and  L.  Crame. 
Journal  Water  Pollution  Control  Federation,  \ 
48,  No.  12,  p  2723-2730,  December,  1976.  3  fi| 
tab,  19  ref. 

Descriptors:  'Trickling  filters,  'Biological  tn 
ment,  Physical  properties,  Waste  treatme 
Chemical  oxygen  demand,  Biochemical  oxyi 
demand,  Microorganisms,  Kinetics,  Biom: 
'Waste  water  treatment,  'Filters,  'Filtration. 

The  performance  of  trickling  filters  is  examinei 
determine  the  effects  of  the  frequency  with  wh 
waste  is  distributed  over  the  filter  media.  A  mc 
fixed  bed  reactor  was  used  with  a  prepa 
synthetic  waste  with  sucrose  as  the  limiting  s 
strate  for  bacterial  growth.  Nutrients  were  ad' 
to  provide  a  balanced  growth  medium.  The  pH 
the  synthetic  waste  at  the  distributor  nozzle  1 
7.0  to  7.5.  Results  indicated  that  increasing  the  i 
periods  between  dosing  caused  an  increase  in 
instantaneous  hydraulic  load  to  the  filter  and 
tered  COD  removal  kinetics.  The  higher  insi 
taneous  loadings  changed  COD  removal  from  i 
first-order  rates  to  a  single  rate  throughout 
filter.  Continuous  dosing  provided  a  great  C 
removal  in  the  upper  filter  regions,  but  retar 
COD  removal  in  the  lower  levels.  A  5-minute  c 
ing  period  with  a  5-minute  rest  period  was  c 
sidered  best  for  a  deep  trickling  filter.  Tb 
results  were  not  applicable  to  a  circular  tnck 
filter  with  rotating  distributors  due  to  the 
ference  in  filter  geometry.  A  change  in  deteni 
time  by  increased  instantaneous  hydraulic  loac 
caused  no  substantial  difference  in  effluent  qii 
ty.  It  was  thought  that  increased  rest  pen 
between  dosings  caused  the  biomass  to  grow 
tribution  of  biomass  in  the  trickling  filter.  It  \ 
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icluded  that  continuous  dosing  was  best  for 
llow  trickling  filters  and  that  the  above  dosing 
i  was  best  for  deep  trickling  filters.  (Collins- 

7-06167 


JCESS  CONTROL  AND  DATA  PROCESSING 
iEWAGE  TREATMENT  PLANTS, 

enschow. 

wn  Boveri  Review,  Vol.  63,  No.  10,  p  643-650 

3ber,  1976. 12  fig,  8ref. 

criptors:        *Automatic       control,        *Data 
essing,  "Treatment  facilities, 

trumentation,  Biological  treatment,  Sludge 
Bient,  Measurement,  Waste  water  treatment 
rating  costs,  Treatment,  Computers. 

rniated  control  and  data  processing  have 
ally  been  used  to  reduce  costs  and  personnel 
:  loads,  as  well  as  to  increase  safety  and 
ige  purification  levels.  Examples  were  given 
ustrate  the  beneficial  use  of  data  processing 
lutomated  control  on  mechanical  purification 
gical  purification  and  sludge  treatment  The 
iination  of  purification  processes  and  the 
ing  development  of  reliable  measurement  in- 
lentation  have  made  this  a  viable  part  of 
5  water  treatment.  Automated  process  control 
is  it  possible  to  optimize  purification  per- 
ance  and  increase  the  flexibility  of  plant 
itions.  (Collins-FIRL) 
06168 


PUTER  CONTROLS  55,000  CU  M/DAY  OF 
\GE. 

ol  and  Instrumentation,  Vol.  8  No  8  d  10 
mber,  1976.  ' 

iptors:  "Automatic  control,  "Computers 
I  water  treatment,  "Biological  treatment' 
e  digestion,  "Treatment  facilities,  Aeration' 
tion,  Flow  Activated  sludge,  Filtration.  ' 
fiers:  Whithngham(UK). 

uter  controls  have  been  installed  at  the  An- 
Water  Authority's  Whitlingham,   England 
e  treatment  plant.  The  system  allows  remote 
atic    control    of    most    of    the    treatment 
M,  traditional  biological  filter  treatment,  and 
tivated  sludge  processes.  The  control  loops 
|  activated  sludge  process  are  a  good  exam- 
ple sophistication  provided  by  the  system  A 
1  flow  of  settled  sewage  is  passed  through  a 
of  aeration  tanks  where  air  is  blown  into  the 
liquor  to  speed  the  oxidation  process.  The 
e  of  flow  rate,  sludge  return  and  oxygen 
s  maintained   automatically   and   involves 
rement  and  control  of  flow  rate  and  dis- 
oxygen  levels.  A  semi-high  level  sequenc- 
guage  was  used  to  develop  override  capa- 
m   instances   of   electrical   or   mechanical 
i  or  storms.  The  inlet  screen,  flow  splitting 
n  channels,  sequence  switching  of  pumps 
irculation  or  double  filtration,  batch  feed- 
,  mn  T^"8  0f  anaer°bic  sludge  digestion 
itrolled.  Operators  can  up-date  set  points 
:  data  on  demand  and  initiate  various  con- 
ategies  while  the  system   is  functioning. 
i-FIRL)  3  pr°VISIOn   for  manual   control. 
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Waste  Treatment  Processes— Group  5D 


Identifiers:     Phelps'     Law,     "Biological    oxida- 
tion(Sewage). 

Conclusions  based  on  results  of  investigations  by 
Streeter   and    Phelps    indicate    that   the    rate   of 
biochemical  oxidation  of  carbonaceous  matter  in 
sewage  is  proportional  to  the  remaining  concentra- 
tion of  carbonaceous  matter  measured  by  its  un- 
satisfied BOD    and  that  the  process  is  in  accord 
hv  pi.  i      \;0r?ler  reaction  Previously  postulated 
by  Phelps.  Various  aspects  of  this  conclusion  were 
evaluated.  Several  investigations  have  shown  that 
biochemical  oxidation  of  carbonaceous  matter  d<d 
not  conform  to  the  postulated  reaction   This  dis- 
crepancy has  been  ascribed  to  the  heterogeneous 
nature  of  sewage  that  causes  more  readily  ox- 
idized constituents  to  be  attached  first  so  that  the 
proportion  of  constituents  resistant  to  oxidation 
increases  and  the  velocity  coefficient  decreases  as 
oxidation  continues.  If  Phelps'  Law  is  modified  to 
assume  a  retardation  factor  so  that  the  velocity 
coefficient  is  not  constant  but  decreases  progres- 
sively with  time,  constant  figures  should  be  ob- 
tainable. Values  for  initial  velocity  coefficient  and 
the  retardaHon  factor  could  then  be  calculated 
These  figures  were  not  constant  and  it  was  shown 
that  the  reaction  did  not  proceed  in  accordance 
with  the  retarded  exponential  equation.  Further 
calculations,  assuming  that  oxidation  is  governed 
by  unratified  BOD  and  the  residual  concentration 
of  DO,  resulted  in  a  process  which  conformed  to  a 
second  order  reaction.  It  was  concluded  that  the 
oxidation  rate  at  any  time  in  a  period  of  10  days  is 
governed  jointly  by  residual  concentrations  of  DO 
fn^e  unsatisfied  BOD-  (Collins-FIRL) 
W77-06170 


Design  elements  of  a  denitrification  unit  for 
nitrates  from  septic  systems  were  considered 
inese  nitrates  are  contributors  to  groundwater 
pollution.  The  nitrates  are  changed  into  nitrogen 
gas  by  the  process.  Necessary  components  of  the 
system  are  the  absence  of  oxygen  and  the 
presence  of  an  energy  source.  In  this  system 
sewage  effluent  with  nitrates  flow  continuously 
through  limestone-filled  columns,  simulating  the 
continuous  flow  in  a  field  septic  system  and  creat- 
ing anaerobic  conditions.  Methanol  is  used  for  the 
energy  source  and  is  used  in  the  bacteria's 
biochemical  process  to  change  nitrates  into 
nitrogen  gas.  Sludge  from  paper  mills  was  sug- 
gested as  a  cheap  energy  source  if  it  were  not 
proved  to  be  a  pollution  source.  The  nitrogen  gas 
produced  is  discharged  into  the  air.  Initial  tests  of 
a  Held  unit  indicate  efficiencies  near  that  produced 
in  the  laboratory.  (CoUins-FIRL) 
W77-06174 


EFFECTS   OF   SEWAGE   SLUDGE   COMPOSI- 
TION,    APPLICATION     RATE,     AND     LIME 

KTmetalsPLANT    availabil'™    °f 

Department      of      the      Environment,      Ottawa 
(Ontario).  Office  of  the  Science  Advisor. 
For  primary  bibliographic  entry  see  Field  SC 
W77-06175 


PHYSICAL    AND    ECONOMIC    PARAMETERS 

FOR  PLANNING  REGIONAL  WASTE  WATER 

TREATMENT  SYSTEMS,  *'*" 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Civil 

engineering. 

S.  L.  Klemetson,  and  W.  J.  Grenney 

Journal  Water  Pollution  Control  Federation,  Vol 

48    No  12,  p  2690-2699,  December,  1976.  6  fig   7 

tab,  27  ref. 

Descriptors:  "Model  studies,  "Mathematical 
models,  "Computer  models,  Treatment  facilities 
Waste  water  treatment,  Treatment,  Water  quality' 
Community  development,  Human  population' 
Economics,  Regional  analysis,  Planning 
Identifiers:  Regional  planning. 

Parameters  were  developed  for  the  operation  of  a 
mathematical    model    to    be    used    in    regional 
planning  for  treatment  systems.  Parameters  con- 
sidered were:  population  projections,  waste  water 
quality  and  quantity,  stream  and  effluent  stan- 
dards, pollution  removal  efficiencies,  treatment 
level  classifications,  cost  indices,  interest  rates 
economies    of    scale    and    cost   coefficients    for 
capital   and   operation,    and   maintenance   costs 
Data  was  calculaced  or  obtained  from  available 
literature  and  summarized  in  the  desired  formats. 
(Colhns-FIRL) 
W77-06171 


PROCESS  TECHNOLOGICAL  BACKGROUND 
REGARDING  NEW  PROTECTIVE  REGU1A- 
TIONS  OF  WATER  BODIES-RESULTS  OF 
NITRIFICATION  AND  PHOSPHORUS 

ELIMINATION  EXPERIMENTS  IN  ZURICH 
AND  BERN.  I.  INTRODUCTION  AND  FUTURE 
PROSPECTS  OF  PROTECTIVE  PLANNING 
(VERFAHRENS-TECHNISCHE  UNTERLAGEN 
IM  HINBLICK  AUF  DIE  NEUEN  GEWAES- 
SERSCHUTZ-ANFORDERUNGEN-ERGEB- 
NISSE  DER  VERSUCHE  UEBER  DIE 
NITRIFIKATION  UND  PHOSPHORELIMINA- 
TION  IN  ZUERICH  UND  BERN.  I  EIN- 
FUEHRUNG    UND    PERSPEKTIVE    IM    HIN- 

d\UCK      aUF      DIE      GEWAESSERSCHUTZ- 

"  L,  A  N  U  iN  G  ) , 

P.  Roberts. 

Gas-Wasser-Abwasser,  Vol.  56,  No.  1 1 ,  p  604-608 

1976.  5  fig,  4  tab. 

Descriptors:  "Regulation,  "Design  criteria 
Treatment  facilities,  Evaluation  Water  quality' 
Effluents,  Water  pollution  sources,  Waste  water 
treatment,  Industrial  wastes,  Water  quality  stan- 
dards, Adsorption,  Activated  carbon,  Filtration 
Ammonia,  Phosphorus,  Chemical  precipitation 
Identifiers:  *Switzerland(Waste  regulations) 


*M™™  OF  THE  VALIDITY  OF 
ATHEMATICAL  FORMULAE  FOR  EX- 

SGOFHSEW^GE°FBIOCHEMICALOX- 

!S.  ' 

ollution  Control,  Vol  75,  No  4,  p  527-529 
8b,  8  ref. 

tors:  "Mathematical  models,  "Oxidation, 
I  Biochemical  oxygen  demand,  "Waste 
eatment,  "Sewage  treatment,  Dissolved 

on°Rini«C-  W3SteS-  Chemical  reactions, 
on,  Biological  treatment. 


EFFECT  OF  A  SECONDARY  TREATED  EF- 
FLUENT ON  THE  MOVEMENT  OF  VIRUSES 
THROUGH  A  CYPRESS  DOME  SOIL     VlKVShS 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 

tat  engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-06173 


SEPTIC  TANK  POLLUTION  CUT 

Corps  and  Soils,  Vol  29,  No  3,  p  14,  December, 

Descriptors:    "Septic    tanks,    "Water    pollution 
Dentnfication,  "Groundwater,  Nitrates 

Nitrogen,  Laboratory  tests,  On-site  tests    Proto- 
type tests,  Anaerobic  conditions,  Pulp  wastes 
Identifiers:  Limestone  columns,  Methanol 


Swiss    waste    water    discharge    regulations    of 
December,  1975,  require  new  measures  in  waste 
water  treatment  practices.  Older  criteria  for  design 
which    rely    heavily    upon    BOD    removal    and 
suspended  solids  must  be  adapted  to  new  effluent 
standards,   and   parameters,    such   as   ammonia 
phosphorus,  and  dissolved  carbon,  must  be  con- 
sidered when  designing  new  treatment  facilities 
The  critical  parameters  from   the   viewpoint  of 
maintaining  the  desired  status  of  the  body  of  water 
differ  depending  on  the  type  of  water  (running 
water  or  lake)  and  the  type  of  impairment  ex- 
pected,  given   the    intended   use   of   the   water 
Residual  concentrations  of  DOC  (dissolved  or- 
ganic  carbon)   are   reduced    10%   by   simulation 
precipitation  and  filtration,  20%  by  additional  con- 
tact filtration,  and  30%  by  preliminary  precipita- 
tion. Activated  carbon  adsorption  affords  a  possi- 
bility of  attaining  an  effluent  concentration  of  2 
milligrams/liter,  or  less,  of  DOC.  Problems  involv- 
ing metals  generally  arise  from  local  industrial 
sources  and  should  be  eliminated  there.  Necessary 
design  principles  can  be  derived  from  pilot  and 
full-scale  investigations  of  modern  processes  or 
W77  06182  "S  °f  pr0cesses-  (Collins-FIRL) 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
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EVALUATION  OF  GAUZE  PAD  METHOD  TO 
RECOVER  VIRUSES  FROM  WATER, 

Hadassah  Medical  School,  Jerusalem  (Israel). 
For  primary  bibliographic  entry  see  Field  5A. 
W77-06183 

ALGAE     SEPARATION     FROM     OXIDATION 
POND  EFFLUENTS, 

Tennessee    Technological     Univ.,     Cookesville. 

Dept.  of  Civil  Engineering. 

A.  A.  Friedman,  D.  A.  Peaks,  and  R.  L.  Nichols. 

Journal  Water  Pollution  Control  Federation,  Vol. 

49  No.  l,p  111-119,  January,  1977.  8  fig,  2  tab,  12 

ref. 

Descriptors:  *Algal  control,  *Oxidation  lagoons, 
•Oxygen  demand,  "Chemical  oxygen  demand, 
Water  purification,  Waste  water  treatment, 
Sewage  effluents,  Sedimentation,  Flotation, 
Lime,  Polyelectrolytes,  Magnesium  hydroxide, 
Coagulation,  'Separation  techniques. 
Identifiers:  Alum. 

Analysis  of  maturation  and  facultative  lagoon  ef- 
fluents have  indicated  that  algae  in  effluents 
produce  a  great  oxygen  demand  on  receiving 
waters.  A  study  was  conducted  to  evaluate  and 
characterize  methods  of  algae  removal  from  waste 
water  treatment  systems.  A  laboratory-grown 
algae  sample  was  studiedie  using  coagulants,  pH 
values,  and  algal  concentrations  for  bench-scale 
batch  flotation  and  sedimentation  tests.  Field  stu- 
dies were  also  conducted.  Data  resulting  from 
these  studies  indicated  that  magnesium  must  be 
present  if  lime  was  to  become  an  effective  algae 
removal  agent  and  lime  raises  pH  which  allowed 
the  precipitation  of  magnesium  hydroxide.  The  ad- 
dition of  10  milligrams/liter  of  magnesium  at  pH  1 1 
was  sufficient  to  remove  waste  water  grown  algae 
by  sedimentation  or  dissolved-air  flotation 
processes.  In  a  pH  range  of  5  to  9,  alum  was  an  ef- 
fective coagulant  for  algae  removal  in  these  ex- 
periments. Synthetic  organic  polyelectrolytes 
were  not  effective  algae  coagulants  either  with  or 
without  lime  or  alum  treatment.  Because  superna- 
tant COD  quality  is  not  degraded  for  periods 
longer  than  90  days,  periodic  in-pond  separation  of 
algae  by  chemical  coagulation  and  sedimentation 
seems  viable.  (Collins-FIRL) 
W77-06184 


PURIFICATION  OF  WASTE  SULPHURIC  ACU) 
BY  DIALYSIS  ON  WEAKLY-BASIC  ANION- 
EXCHANGE  MEMBRANES  (DIALITYCZNE 
OCZYSZCZANIE  ODPAWDOW  STEZONEGO 
KWASU  SIARKOWEGO  PRZY  POMOCY 
SLABOZASADOWYCH  MEMBRAN 

ANIONOWYMIENNYCH), 
A.  Mika-Gibala,  and  T.  Winnicki. 
In:  Metody  Fizykochemiczne  Oczyszczania  Wod  I 
Sciekow  (Referaty  Z  Konferencii  Naukowo- 
Technicznej),  May  6-7,  1976,  Lublin,  Poland, 
Marie  Curie-Sklodowska  University,  Lublin,  Vol. 
l,p  1-10.3  fig,  1  tab,  7  ref. 

Descriptors:  *  Waste  water  treatment,  'Sulfur 
compounds,  Organic  compounds,  Acids,  Degrada- 
tion, 'Anion  exchange,  Neutralization,  Hydrogen, 
Ion  exchange,  Membrane  processes,  'Dialysis. 
Identifiers:  Ion-exchange  membranes,  Selemion 
DMT  membrane. 

Studies  were  conducted  to  determine  more 
economic  means  of  neutralizing  sulfuric  acid 
wastes  formed  during  sulfonation  of  organic  com- 
pounds. Purification  by  dialysis  was  investigated. 
The  test  solution  contained  about  13  moles/cu  dm 
of  H2S04  and  up  to  200  grams/cu  dm  of  organic 
impurities,  the  post-sulfonation  degradation 
products  of  iso-butyl  naphthalene.  Weakly-basic, 
anion-exchange  membranes  were  used  because  of 
their  superiority  in  relation  to  the  specific 
mechanisms  of  hydrogen  ion  transfer.  Determina- 
tions were  made  of  the  diffusion  coefficient  and 
rate  of  dialysis  for  ion-exchange  membranes  of 
varying  capacities.  Results  indicated  that  these 


membranes   were   substantially   better   than   the 
Selemion  DMT  membrane.  (Collins-I-  IK  I ,) 
W77-06186 


MEMBRANE  SCALING  PREVENTION  IN  AN 
ELECTRODIALYSIS  DESALINATION  OF 
BRACKISH  WATER         (ZAPOBIENGANIE 

POWSTAWANIU  KAMIENIA  MEM- 

BRANOWEGO  PODCZAS  ELEKTRODIALIZY 
WOD  SLONAWYCH), 

For  primary  bibliographic  entry  see  Field  3A. 
W77-06187 


EFFECT  OF  PH  ON  SOME  WATER  TREAT- 
MENT UNIT  PROCESSES  (WPLYW  ODCZYNU 
NA  NIEKTORE  PROCESY  OCZYSZCZANIA 
WODY), 

A.  L.  Kowal,  and  J.  Mackiewicz. 
In:  Metody  Fizykochemiczne  Oczyszczania  Wod  I 
Sciekow  (Referaty  7.  Konferencii  Naukowo- 
Technicznej),  May  6-7,  1976,  Lublin,  Poland, 
Marie  Curie-Sklodowska  University,  Lublin,  Vol. 
l,p  32-37.  5  fig. 

Descriptors:  'Treatment  facilities,  'Water  treat- 
ment, 'Waste  water  treatment,  Water  purification, 
Water  temperature,  'Hydrogen  ion  concentration, 
Chlorination,  Filtration,  Rivers. 

The  efficiencies  of  purification  processes  are  af- 
fected by  pH  levels  of  the  treated  waters.  In  water 
from  the  river  Odra,  optimum  pH  for  alum  coagu- 
lation and  filtration  was  from  5.2  to  5.5,  though  the 
raw  water  pH  was  7.4  to  7.8.  A  relationship  was 
found  between  optimum  pH  of  alum  coagulation 
and  water  temperature.  Water  pH  and  the 
presence  of  manganese  oxides  on  the  filter  bed 
sand  determine  the  efficacy  of  iron  and  manganese 
removal.  Manganese  removal  at  a  lower  water  pH 
can  be  achieved  by  preliminary  chlorination.  A  pH 
of  7.0  allowed  the  most  efficient  sorption  process 
with  active  carbon.  (Collins-FIRL) 
W77-06189 


REMOVAL  OF  LEAD  IN  WATER  TREATMENT 
(BADANIA  NAD  USUWANIEM  OLOWDJ  Z 
WOD), 

L.  Kowal,  and  M.  Swiderska-Broz. 
In:  Metody  Fizykochemiczne  Oczyszczania  Wod  I 
Sciekow  (Referaty  Z  Konferencii  Naukowo- 
Technicznej),  May  6-7,  1976,  Lublin,  Poland, 
Marie  Curie-Sklodowska  University,  Lublin,  Vol. 
l,p  38-43.  3  fig. 

Descriptors:  'Waste  water  treatment,  'Lead, 
'Activated  carbon,  Hydrogen  ion  concentration, 
Filtration,  Adsorption,  Suspended  solids,  Iron, 
Coagulation,  Water  treatment. 

Studies  were  conducted  of  lead  removal  in  water 
treatment  processes.  Lead  sorptions  on  activated 
carbon  and  suspensions  of  clay,  chemical  coagula- 
tion, and  filtration  were  investigated.  Test  solu- 
tions containing  lead  (from  0.1  to  1.0  ppm  Pb  up  to 
67.0  ppm  Pb)  were  analyzed  by  atomic  absorption. 
The  processes  studied  were  affected  by  lead  con- 
centration, water  pH,  coagulants  applied  and  their 
doses,  and  the  methods  for  removing  suspended 
solids.  The  introduction  of  iron  coagulation  and  fil- 
tration produced  the  best  results.  (Collins-FIRL) 
W77 -06190 


POLYELECTROLYTES  FILTER  BED 

COATINGS    (IMPREGNACJA    ZLOZ    FH/TRA- 
CYJNYCH  POLIELEKTROLITAMI), 

B.  Dziegielewski,  A.  L.  Kowal,  and  J. 

Mackiewicz. 

In:  Metody  Fizykochemiczne  Oczyszczania  Wod  I 

Sciekow    (Referaty    Z    Konferencii    Naukowo- 

Technicznej),    May   6-7,    1976,    Lublin,    Poland, 

Marie  Curie  Sklodowska  University,  Lublin,  Vol. 

1 ,  p  59-68,  8  fig,  7  ref. 


Descriptors    'Filtration,  'Waste  water  treaUne 

•Poyelectrolytes,  Coagulation,  Suspended  soli 

Color,  Cations,  Anions 

Identifiers   Miller  bed  coatings,  Polyhall  650,0 

gonM-502. 

Filter  bed  coating  with  polyelectrolytes  increa 
filtration  efficiency  in  decoloring  water  with  I 
suspended  matter  concentrations.  Catiomc  I 
anionic  polyelectrolytes  were  studied  During 
first  two  hours  of  a  10-14  hour  filter  run,  0.1 
ppm  doses  were  applied.  Raw  water  turbidity  < 
25  ppm,  that  of  the  effluent  was  less  than  3  pi 
Filtration  velocity  was  7.5  meters/hour  and 
filter  bed  capacity  for  suspended  solids  wa»  1 
2.85  kilograms/square  meter  Anionic  polye 
trolyte,  PolyhJl  650  proved  most  efficient  atdc 
around  0.01  ppm.  Calgon  M-502  was  very  effic 
with  jar  test  coagulation,  but  useless  for  fi 
coating.  Filtration  effectiveness  was  increased 
filter  bed  coating  without  prior  coagulat 
(Collins-FIRL) 
W77-06192 


REMOVAL     OF     CR(  +  6)     FROM     POTAI 
WATER     BY    ION    EXCHANGE    (USUWA 
ZWIAZKOW    CR(  +  6)    Z    WODY    PITNEJ 
POMOCA  WYMIANY  JONOWEJ), 

For  primary  bibliographic  entry  see  Field  5F. 
W77-06193 


DESIGN  PRINCIPLES  OF  ACTIVATED  C 
BON-FILLED  ADSORPTION  COLUMNS  I 
WASTE  WATER  TREATMENT  (ZASADY  P 
JEKTOWANIA  KOLUMN  SORPCYJNYCE 
WEGLEM  AKTYWNYM  DO  OCZYSZA 
SCIEKOW), 

W.  Adamski,  and  J.  Przewlocki. 
In:  Metody  Fizykochemiczne  Oczyszczania  W 
Sciekow    (Referaty     Z    Konferencii    Naukc 
Technicznej),   May   6-7,    1976,   Lublin,   Pol; 
Marie  Curie-Sklodowska  University,  Lublin, 
l,p  105-119,  5  fig,  1  tab,  8  ref. 

Descriptors:  'Model  studies,  'Waste  water  ti 

ment,  'Adsorption,  'Activated  carbon,  Bioch 

cal  oxygen  demand.  Chemical  oxygen  demi 

Flow,    Carbon,    Mathematical   models,    *De 

criteria. 

Identifiers:    Michaels'    formula,    Linear  Bol 

Adams  equation.  Total  organic  carbon. 

A  formula  was  derived  as  an  adsorber  desig 
method.  It  was  based  on  a  mathematical  modi 
sorbate  balance.  The  parameters  involved  inc 
the  necessary  adsorbent  mass,  waste  water  f 
mass  transfer  coefficient,  surface  area  of  ac 
bent,  and  sorbate  effluent  and  equilibrium  con 
trations.  Activated  carbon(s)  surface  area 
determined  from  BET  adsorption  isotherms  < 
cresol.  A  solution  was  developed  to  assess  ads 
tion  driving  force  and  operating  line  COD,  B 
and  TOC  adsorption  isotherms  by  use  of  the  b 
procedure.  The  mass  transfer  coefficient 
determined  through  dynamic  adsorption 
using  column  adsorbers  filled  with  granular 
tivated  carbon.  The  extent  of  the  adsorption  1 
was  derived  from  column  breakthrough  cu 
based  on  Michaels"  formula.  The  linear  Bol 
Adams  equation  was  used  to  determine  th 
value.  (Collins-FIRL) 
W77-06194 

PROCESSING  OF  COMBINED  DOME! 
BATH  AND  LAUNDRY  WASTE  WATERS 
REUSE  AS  COMMODE  FLUSHING  WATER 

National  Aeronautics  and  Space  Admimstra 
Langley  Station,  Va.  Langley  Research  Cente 
W  D  Hypes,  C.E.  Batten,  and  JR.  Wdkins. 
Technical  Report  NASA  TN  D-7937,  Octc 
1975.  66  p,  9  fig,  18  tab,  4  ref. 

Descriptors:  'Waste  water  treatment,  ** 
reuse,  'Waste  water(PoUution),  Physical  p« 
ties,    'Physicochemical    properties,    Absorp 
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tic  microbiology,  Testing,  Water  conserva-       W77-06197 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 


sses  and  system  configurations  for  reclaim- 
imbined  bath  and  laundry  waste  waters  for 
as  commode  flush  water  were  investigated 
imentally.  In  the  absence  of  applicable  stan- 

processes  and  hardware  were  tested  by 
iring  their  relative  ability  to  improve  the 
cal/physical  and  microbiological  qualities  of 

waters.  Filtration  by  single-pass,  90  min 
e,  and  120  min  recycle  flows  through  a 
laceous  earth  cake  filter  was  investigated.  A 
i  recycle  flow  effectively  removed  particu- 
lown  to  one  micron  in  maximum  dimension 
iproved  other  physicl  characteristics  to  the 

that  the  filtered  water  was  subjectively  ac- 
le  for  reuse.  Adsorption  during  single-pass 
i  mm  recycle  flows  through  activated  char- 
ollowing  filtration  by  diatomaceous  earth 
vestigated  as  a  further  improvement  A  90 
ecycle  flow  was  more  effective  and 
ibly  reduced  color,  turbidity,  and  sudsing 
g  the  waste  water  to  135  F  and  145  F  for  15, 
1 45  min  and  chlorination  at  availble  chlorine 
itrations  of  one,  15,  10,  and  25  mg/liter  to 

total  organism  counts  were  investigated 
m  counts  can  be  reduced  to  near  zero  by 
I  the  water  to  145  F  for  30  min  or  chlorinat- 
20  mg/hter.  If  additional  processing  is  ac- 
shed  after  the  initial  chlorination,  sub- 
t  chlorination  to  10  mg/liter  or  less  may  be 
d.  The  volume  of  bath  and  laundry  water 
i  typical  family  of  four  is  significantly 
than  the  volume  of  water  required  for  com- 
lushing  when  the  shallow-trap  commode  is 
ollection-tank  overflow  and  tank  drainage 
>ve  accumulated  particulates  may  require  a 
olume  of  makeup  tap  water.  The  energy- 
te  for  the  reclamation  system  using 
iceous  earth  filtration  and  chlorine 
ition   averaged   0.695   kWh/day.   (Snyder- 

196 


OF     PHYSICAL,     SETTLING,     AND 
ENING      CHARACTERISTICS      OF      A 

i  Interstate  Commission  for  Higher  Educa- 
rtland,  Oreg.  Resources  Development  In- 

Program. 

reene. 

e  from  the  National  Technical  Informa- 

'ice,  Springfield,  VA  22161  as  PB-241  231, 

Jes:  A03  in  paper  copy,  A01  in  microfiche' 

port,  Corvallis,  Oregon,  August,  1974   30 

2  tab,  13  ref. 

ors:  Analysis,  "Physical  properties 
sludge,  Sludge  treatment,  Sedimentation 
tioij  Specific  gravity,  Suspended  solids, 
r,  Waste  water  treatment. 
rs:  Nassau  County(NY),  Pycnometers, 
uckening,  Alum. 

sical  characteristics  of  sludge  from  the 
-ounty  Bay  Park  Sewage  Treatment  Plant 
!    Island,    New    York,    were    analyzed 
gravity  of  the  sludge,  determined  by  pyc- 
methodology,  was  about  1000  grams/cu 
a  phase)  and  1.53  and  1.62  for  solids  in 
rent  samples.  Total  solids  concentrations 
)  samples  were  2.20%  and  1.15%.  Settling 
sealed  that  the  rate  of  flocculation  is  the 
rocess  for  settling  speed  in  a  well  mixed 
m  of  sludge  solids.  Flocculation  is  depen- 
:olIision  and  adhesion  of  particles  after 
Settling   time  for  40%  of  solids  in   a 
sous  suspension  was  inversely  propor- 
ne  initial  suspended  solids  concentration 
the  4/3  power.  The  addition  of  several 
ances  did  not  prove  especially  useful  in 
ckemng.  However,  alum  was,  in  special 
neficial  m  increasing  solids  concentra- 
vater  could  be  effective  in  increasing 
IK  specific  gravity,  but  large  amounts 
-equirecTMechanical  methods  for  sludge 
;  should  be  investigated.  (Collins-FIRL) 


rN^OPERTARTEIA0TNtENT    PLANT    PROCESSES 

Environmental  Protection  Agency,  Philadelphia 
Pa.  Region  III. 

J.  F.  Manwaring,  and  R.  G.  Lee. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-248  137 
Pnce  codes:  A05  in  paper  copy,  A01  in  microfiche! 
EPA  Report  903/9-75-021,  May,  1974.  74  p  27  fie 
12  tab.  6' 


Descriptors:  "Engineering  education,  "Training 
Potable  water,  Publications,  Technical  writing' 
Sanitary  engineering,  "Waste  water  treatment' 
Sewage  treatment,  "Treatment  facilities,  Sewage 
effluents,  "Water  treatment. 

A  training  manual  for  plant  operators  and  regulato- 
ry personnel  of  drinking  water  treatment  facilities 
was  developed  by  the  Environmental  Protection 
Agency.  Information,  data,  and  various  calcula- 
tions are  presented  to  aid  treatment  plant  opera- 
tion. Various  aspects  of  treatment  covered  in- 
clude: coagulation-flocculation,  sedimentation,  fil- 
tration, iron  and  manganese  removal,  taste  and 
odor  control,  softening,  fluoridation,  disinfection 
desalination,  nitrate  removal,  corrosion  control' 
and  disposal  of  water  treatment  plant  wastes  A 
problem  set  relating  to  practical  problems  of 
operation  is  also  included.  (Collins-FIRL) 
W77-06198 


57-EFJS  °F  WASTE  DISCHARGES  ON 
W,A,HR  QUAL*TY  OF  THE  SOUTH  PLATTE 
RIVER,  DENVER  METROPOLITAN  AREA 

National     Field     Investigations     Center-Denver 

Colo. 

For  primary  bibliographic  entry  see  Field  5A. 


STORAGE  OF  WASTES  FROM  WATERCRAFT 
AND  DISPOSAL  AT  SHORE  FACILITIES 

General  Dynamics  Corp.,  Groton,  Conn.  Electric 
Boat  Div. 
S.  Cohen. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-245  1 16 
c«™^  Ad^s:  A04  m  PaPer  copy,  A01  in  microfiche! 
FWPCA  Report,  April,  1970.  67  p,  22  fig,  4  tab. 

Descriptors:  "Waste  storage,  "Storage  require- 
ments, "Boats,  "Water  pollution  sources,  Liquid 
wastes,  Solid  wastes,  Sanitary  engineering 
Plumbing,  Pollution  abatement,  Economics. 

A  program  was  established  to  determine  the  use  of 
an  impoundment  system  with  disposal  at  a  shore 
facihty  for  commercial  and  recreational  watercraft 
to  control  sanitary  and  galley  wastes  as  a  pollution 
source.  A  demonstration  unit  was  built  and  in- 
stalled on  a  commercial  tugboat  and  evaluated  for 
two  months.  Component  performance,  system  ef- 
fectiveness, equipment  and  installation  costs   and 
system  operating  costs  were  determined  and  eval- 
uated.  The   control  devices   increased   effective 
capacity  of  a  compact  (120-gallon  capacity)  hold- 
ing tank  to  acceptable  levels.  Seawater  flushing 
was  used  for  toilets  and  urinals,  and  specially 
designed  sanitary  flush  control  and  galley  sink 
volume    control   devices   were    used    to   accom- 
modate the  holding  tank  capacity.  The  tank  is  cor- 
rosion resistant  and  had  a  level  sensing  system  an 
odor    controlled    vent    line,    automatic    flushing 
system,  and  high  level  alarm.  Suction  pump-out  by 
a  quick-connect  deck  fitting  was  used  to  transfer 
tank  wastes  to  shore.  Solid  galley  wastes  were 
stored  in  a  special  trash  compactor.  Study  results 
indicated  moderately  initial  cost  for  equipment 
and    installation,    minimal   operation    and    main- 
tenance    considerations,     ease     of     use     and 
psychological   acceptance,   freedom   from   odor 
components     small     enough     to     fit     through 
hatchways   and   doors,    design   compatible    with 


many  watercraft,   and  compatibility  with  many 
wF&ZR?*31  techniques.  (Collins-FIRL) 


SUMMARY  OF  PLANT  EVALUATION-  CITY 
AND  COUNTY  OF  DENVER'S  NORTHSIDE 
WASTEWATER  TREATMENT  FACILITY  AU- 
GUST-SEPTEMBER 1972. 

Environmental  Protection  Agency,  Denver  Colo 
Region  VIII. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-245  781 
£nCAe£°des:  A02  in  PaPer  copy,  A01  in  microfiche! 
EPA  Report  December,  1972.  18  p,  1  fig,  1  tab. 

Descriptors:  "Waste  water  treatment,  "Pollutant 
identification,  "Treatment  facilities,  "Waste 
water(PoUution),  "Sewage  treatment,  Industrial 
wastes,  Waste  treatment,  "Colorado,  Interstate 
nvers. 

Identifiers:  "North  Platte  River(Colo),  "Denver 
area(Colo). 

The    Denver   Northside    Wastewater   Treatment 
Plant  was  evaluated  to  determine  whether  it  was 
being  operated  and  maintained  satisfactorily  to 
achieve  the  best  protection  for  the  waters  of  the 
South  Platte  River.  The  plant  follows  a  basically 
sound  operational  program  that  should  routinely 
provide  adequate  treatment.  It  may  be  possible  to 
improve  present  operations  by  changing  the  ratio 
of    primary    digesters    to    secondary    digesters. 
Digestion  may  also  be  improved  by  increasing  the 
concentration  of  solids  removed  from  the  primary 
clanfiers.  Present  sampling  of  plant  influent  is  in- 
adequate to  describe  the  incoming  waste  load. 
Sampling  is  not  proportional  to  incoming  flow  and 
supernatant  liquor  is  included  in  the  influent  sam- 
ple. The  laboratory  appeared  to  be  generally  well 
equipped  and  to  provide  reliable  data.  The  preven- 
tive maintenance  program  was  good.  The  quantity 
of  waste  discharged  by  the  various  industrial  con- 
tributors to  the  system  has  been  reduced.  The 
capacity    of    the    plant    is    not    exactly    known 
Presently,  bypassing  is  done  at  130  MGD.  (Snyder- 
FIRL) 
W77-06202 


WASTE  WATER  TREATMENT.  AERATION  OF 
WASTE  WATER  BY  OXYGEN. 

NATO  Committee  on  the  Challenges  of  Modern 
Society.  Brussels(Belgium). 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-250  397 
Pnce  codes:  A06  in  paper  copy,  A01  in  microfiche' 
Report  N.  31,  January,  1973.  107  p,  26  fie  10  tab 
10  ref. 

Descriptors:  "Waste  water  treatment,  "Aeration 
Oxygen,  "Sludge  treatment,  "Treatment  facul- 
ties, "Aerobic  treatment,  Waste  treatment 
Economics,  Activated  sludge,  Municipal  wastes' 
Industrial  wastes,  Oxygenation. 

Reports  are  presented  from  an  expert  workshop  of 
the    NATO    Committee    on    the    Challenges    of 
Modern  Society  (CCMS).  Results  of  various  inter- 
national  test  groups   indicated   that  oxygen  en- 
riched air  or  industrial  oxygen  would  be  suitable 
for  waste  water  treatment.  Several  advantages  of 
aeration  by  pure  oxygen  were  cited.  Though  the 
use  of  air  entails  the  use  of  uneconomical  amounts 
of  energy,  a  high  oxygen  level  can  be  maintained 
in  aeration  tanks  with  slightly  more  energy  needed 
than  to  dissolve  the  feed  gas.  High  oxygen  levels 
allow  increased  sludge  concentrations  in  aeration 
tanks  impairing  the  specific  removal  efficiency  of 
the    sludge,    producing   a   higher   pollution   load 
capacity  per  space  unit.  Use  of  industrial  oxygen 
results   in   a   waste  gas   that   is   about    1%   that 
produced  in  conventional  processes.  Little  addi- 
tional machinery  is  needed  for  adjusting  the  gas 
feed  to  a  wide  range  of  varying  loads  with  oxygen 
and  less  excess  sludge  and  better  sludge  charac- 
teristics are  also  produced.  An  oxygen  utilization 
ot  more  than  90%  was  obtained  in  several  tests 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


The  most  likely  instances  of  oxygen  or  oxygen  en- 
riched air  appear  to  be  with  wastes  having  high  or- 
ganic loads  of  varying  concentration,  wastes  with 
easily  volatile  components  and  tending  to  emit 
odors,  and  over-loading  of  existing  plants  in  which 
local  conditions  preclude  area  extensions.  Many 
questions  on  specific  mechanics  and  charac- 
teristics remain  to  be  studied.  (See  W77-06204  thru 
W77-06209)  (CoUins-FIRL) 
W77-06203 


THE  USE  OF  INDUSTRIAL  OXYGEN  IN  THE 
ACTIVATED  SLUDGE  PROCESS, 

H.  Liebmann,  and  K.  Scherb. 
In:  Waste  Water  Treatment.  Aeration  of  Waste 
Water  by  Oxygen,  NATO  Committee  on  the  Chal- 
lenges of  Modern  Society,  January,  1973,  Brus- 
sels, Belgium,  p  5-17,  5  fig,  6  ref. 

Descriptors:  *Aeration,  "Oxygen,  "Activated 
sludge,  "Sludge  treatment,  "Waste  water  treat- 
ment, Treatment  facilities,  Aerobic  treatment, 
Energy,  Industrial  wastes,  Waste  treatment,  Ox- 
ygenation. 
Identifiers:  "UNOX,  "Oxygen  activated  sludge. 

The  Union  Carbide  system  for  the  aeration  of  ac- 
tivated sludge,  using  industrial  oxygen,  was  evalu- 
ated. It  consists  of  a  series  of  airtight  sealed  tanks. 
Oxygen  is  introduced  into  the  gas  chamber,  at  low 
pressure,  in  the  first  tank.  Compressors  then 
remove  the  oxygen  and  introduce  it  into  the  water- 
sludge  mixture  by  the  hollow  shaft  of  an  agitator. 
The  oxygen  diffuses  through  perforated  pipes  or 
filters,  and  is  distributed  in  the  water-sludge  mix- 
ture by  stirring  paddles.  Oxygen  content  decreases 
from  stage  to  stage,  being  about  40-50%  in  the  last. 
Oxygen  escapes  the  last  tank  by  an  exhaust  pipe. 
Processes  which  vary  this  procedure  are  men- 
tioned. Energy  requirements  range  between  0.2 
and  0.4  kilowatt  hours/kilogram  of  02,  depending 
on  the  process  used.  Oxygen  aeration  is  not  funda- 
mentally different  from  conventional  aeration. 
More  than  90%  of  the  oxygen  can  be  utilized, 
which  is  much  greater  than  conventional  methods. 
Operation  with  very  high  sludge  concentrations  is 
possible  and  there  is  the  advantage  of  reduced  ex- 
cess sludge  formation  in  multi-stage  plants.  This 
process  also  appears  to  be  a  reliable  means  for 
treating  industrial  wastes  with  high  organic  load. 
(See  also  W77-06203)  (Collins-FIRL) 
W77-06204 


THE  PURIFICATION  OF  HIGHLY  POLLUTED 
WASTE  IN  A  TEST  PLANT,  USING  PURE  OX- 
YGEN, 

W.  Hegemann. 

In:  Waste  Water  Treatment.  Aeration  of  Waste 
Water  by  Oxygen,  NATO  Committee  on  the  Chal- 
lenges of  Modern  Society,  January  1973,  Brussels, 
Belgium,  p  18-42,  5  fig,  4  tab,  4  ref. 

Descriptors:  "Aeration,  "Oxygen,  "Activated 
sludge,  "Sludge  treatment,  "Waste  water  treat- 
ment, Treatment  facilities,  Aerobic  treatment,  In- 
dustrial wastes,  Municipal  wastes,  Waste  treat- 
ment, Oxygenation,  Odor. 
Identifiers:  "Oxygen  activated  sludge. 

Tests  were  conducted  to  determine  optimum 
operating  conditions  for  a  plant  treatment  using 
pure  oxygen  to  purify  wastes.  Results  indicated 
that  a  sludge  concentration  of  5  grams/liter  could 
be  maintained  with  the  oxygen  aeration  process. 
Sludge  indices  were  much  lower  than  100  cu  me- 
ters/gram and  activated  sludge  thickened  readily  in 
the  final  settling  tank.  The  amount  of  excess 
sludge  produced  was  much  lower  than  that  in 
previous  experiences.  Oxygen  consumption  was 
much  greater  than  in  conventional  processes.  The 
characteristic  odor  of  aeration  plants  was  not 
found  in  either  the  sewage  effluent  or  the  waste 
gas.  Smaller  tanks  could  be  used  with  this  process, 
but  their  expense  would  not  produce  any  cost 
savings.  (See  also  W77-06203)  (Collins-FIRL) 
W77-06205 


BIOLOGICAL  PURIFICATION  OF  WASTE 
WATER,  USING  OXYGEN, 

K.  M.  Wuppertal. 

In:  Waste  Water  Treatment.  Aeration  of  Waste 
Water  by  Oxygen,  NATO  Committee  on  the  Chal- 
lenges of  Modern  Society,  January,  1973,  Brus- 
sels, Belgium,  p  43-56,  8  fig,  3  tab. 

Descriptors:  "Aeration,  "Oxygen,  "Activated 
sludge,  "Pilot  plants,  Treatment  facilities,  Aerobic 
treatment,  Industrial  wastes,  Sludge  treatment, 
Waste  water  treatment,  Oxygenation,  Odor. 

Studies  on  waste  water  purification  by  pure  ox- 
ygen were  conducted  at  a  pilot  plant  at  Elberfeld, 
Germany.  The  test  plant  had  two  stages,  each  with 
its  own  secondary  settling  tank.  The  first  stage 
consisted  of  four  tanks  and  the  second  stage  had 
two  tanks.  Results  indicated  that  oxygenation  had 
several  advantages  over  conventional  aeration. 
Because  the  pressure  of  pure  oxygen  is  greater 
than  atmospheric  oxygen,  there  is  a  higher  oxygen 
content  in  activated  sludge  tanks,  allowing  opera- 
tion with  higher  sludge  concentrations  and  loads. 
There  is  about  90%  utilization  of  industrial  ox- 
ygen, and  the  remaining  waste  gas  contains  about 
50%  oxygen.  Odor  can  be  removed  by  catalytic  or 
thermal  oxidation  if  needed,  closed  systems  are 
used  for  purification  by  oxygen  and  about  1% 
waste  gas  is  produced  compared  to  conventional 
aeration.  Odor  emissions  and  germ  distribution 
caused  by  stripping  effects  are  much  reduced.  Set- 
tling characteristics  are  greatly  improved  and  less 
excess  sludge  is  produced,  thus  reducing  the  costs 
of  sludge  treatment.  Drawbacks  include  the  ex- 
pense of  pure  oxygen  and  the  expensive  closed 
system  required  to  handle  it.  The  choice  of  suita- 
ble materials  and  the  problem  of  corrosion  have 
not  been  sufficiently  handled  yet,  and  no  final  con- 
clusions have  been  drawn.  The  prospects  for  the 
process  are  still  excellent.  (See  also  W77-06203) 
(Collins-FIRL) 
W77-06206 


RESEARCH  INTO  THE  USE  OF  OXYGEN  IN 
SEWAGE  TREATMENT  IN  THE  UNITED 
KINGDOM, 

A.  H.  Goodman. 

In:  Waste  Water  Treatment.  Aeration  of  Waste 
Water  by  Oxygen,  NATO  Committee  on  the  Chal- 
lenges of  Modern  Society,  January,  1973,  Brus- 
sels, Belgium,  p  57-65,  2  fig. 

Descriptors:  "Aeration,  "Oxygen,  "Activated 
sludge,  "Sludge  treatment,  "Nitrification,  Aerobic 
treatment,  Treatment  facilities,  "Waste  water 
treatment,  Sewage  effluents,  Pilot  plants,  Trick- 
ling filters,  Biochemical  oxygen  demand, 
Suspended  solids,  "Sewage  treatment. 
Identifiers:  United  Kingdom. 

British  treatment  plants  must  increase  nitrification 
of  effluents  in  order  to  increase  the  dilution  capa- 
bilities of  rivers.  Trickling  filter  or  activated  sludge 
plants  using  air  could  achieve  this  goal,  but  their 
size  would  be  economically  prohibitive.  The  use  of 
more  compact  plants  using  oxygen  could  resolve 
many  problems  involved.  Three  experimental 
plants  were  constructed  to  test  the  pure  oxygen 
theories.  One  pilot  plant  which  was  operational 
produced  the  following  results:  waste  water  was 
satisfactorily  oxidized  to  produce  a  low  soluble 
BOD  in  the  final  effluent;  suspended  solids  con- 
tent was  high  because  of  carry-over  activated 
sludge  from  the  final  settling  tank;  nitrification 
was  limited  to  an  average  concentration  of  ox- 
idized nitrogen  of  5  miligrams/liter.  Settling 
characteristics  were  excellent  at  all  times.  An  in- 
termediate settling  tank  and  conversion  to  a  two- 
step  operation  were  hoped  to  increase  nitrifica- 
tion. (See  also  W77-06203)  (Collins-FIRL) 
W77-06207 


REPORT   ON  THE  TEST  CARRIED   OUT   AT 
THE        MUNICH-GROSSLAPPEN        SEWAGE 


WORKS,    USING    THE    OXYGEN    AERA1 

PKOf  KSS, 

O.  F  Kamovsky. 

In:   Waste  Water  Treatment.  Aeration  of  \ 

Water  by  Oxygen,  NA'IO  Committee  on  the 

lenges  of  Modern  Society,  January,   1 973, 

sels,  Belgium,  p  66-76. 

Descriptors:  "Aeration,  "Oxygen,  "Acti 
sludge,  "Sludge  treatment,  "Waste  water 
ment,  Treatment  facilities,  Aerobic  treat 
Biochemical  oxygen  demand,  Chemical  o; 
demand,  Planning,  Oxygenation 
Identifiers:         "UNOX  "Munich(Genr> 

"Oxygen  activated  sludge. 

Water  authorities  of  the  Munich,  Germany  i< 
have  built  a  test  treatment  plant  operating  wi^ 
ygen  in  order  to  test  the  UNOX  process,  to 
pare  it  with  similar  compressed-air  plants,  a 
obtain  data  for  design  and  operation  of  1 
facilities.  Results  showed  an  average  ) 
removal  of  95%  and  an  average  COD  remo< 
84%.  Average  sludge  content  was  7.2 
grams/liter  and  average  solids  content  of  I 
sludge  was  2%.  There  was  a  95%  utilization  i 
ygen.  (See  also  W77-06203) 
W77-06208 


PRELIMINARY  RESULTS  OF  PARA 
TEST  WITH  FINE  BUBBLE  AERATION' 
OXYGENATION  BY  THE  LINDOX  PROCE 

K.  Scherb. 

In:  Waste  Water  Treatment.  Aeration  of  I 
Water  by  Oxygen,  NATO  Committee  on  the 
lenges  of  Modern  Society,  January,  1973,  I 
sels,  Belgium,  p  77-89,  2  fig,  2  tab. 

Descriptors:     "Aeration,     "Oxygen,     "Acti1 

sludge,   "Sludge  treatment,   "Waste  water  ' 

ment,  Aerobic  treatment,  Pilot  plants,  Test 

ties,   Biochemical   oxygen  demand,    Sewaj 

fluents,  Fungi,  Nitrogen,  Phosphorus,  Nit 

tion. 

Identifiers:  "LINDOX  process. 

Parallel  tests  were  conducted  in  a  pilot  plan 
structed  in  Germany.  One  test  involved 
water  treatment  with  pure  (99%)  oxygen,  ai 
other  used  an  air-oxygen  (52%  oxygen)  mi 
The  LINDOX  process  of  oxygen  aeratioi 
used.  Results  revealed  that  the  sludge  inde> 
the  oxygenation  process  was  less  than  co 
tional  treatment  and  that  excess  sludge  prodi 
was  slightly  lower  than  the  conventional  pr» 
The  occurrence  of  fungi  in  the  activated  I 
was  characteristic  and  had  no  unfavorable 
on  settling  characteristics.  No  fungi  formed 
tivated  sludge  of  the  conventional  process, 
were  no  significant  differences  in  phosphoru 
tent,  ammonium  and  organic  nitrogen  or  < 
rence  of  nitrification  in  the  two  processes,  i 
mination  of  excess  sludge  was  difficult  dure 
second  test  because  of  the  high  sludge  ind 
was  suggested  that  optimum  conditions  of  ( 
tion  must  be  determined  for  the  individtu 
ygenation  plant.  Further  results  indicatec 
BOD5  removal  was  similar  for  both  processi 
excess  sludge  production  was  10-20%  less 
oxygenation  process.  This  was  especial!) 
when  sludge  was  aged  beyond  six  days.  (Se 
W77 -06203)  (Collins-FIRL) 
W77 -06209 


FAST  PAYOUT  FROM  IN-PLANT  RECO 
OF  SPENT  SOLVENTS, 

Teale  (J.  W. )  Associates,  Woodcliff  Lake,  N 

J.M.Teale. 

Chemical  Engineering,  Vol.  84,  No.  3,  p  9 

January,  1977.  1  fig. 

Descriptors:  "Waste  disposal,  "Chemical  » 

"Recycling,   "Solvents,  Capital  costs,  Opt, 

costs,   Chemical   industry,   Treatment  fac 

Waste  water  treatment,  Cost  analysis,  Ind 

wastes. 

Identifiers:  "Solvent  recovery. 
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ilution  is  proposed  for  the  problem  of  solvent 
tage    and    disposal   of   solvent    wastes    ex- 
ceed by  a  small  printing  company.  A  small 
Uation  unit  to  recover  solvents  was  designed 
tal    equipment    and    operating    costs    were 
jlished,  and  the  merit  of  the  system,  based  on 
al  savings,  was  considered  in  this  plan  for  in- 
e  recovery.  The  system  is  operated  with  exist- 
lersonnel  and  meets  insurance  company  and 
[■cement  agency  standards.  The  design  criteria 
the   system    include    single-shift   operation 
ings  composition  of  90%  ethyl  alcohol  and 
n-propyl  acetate,  provision  of  a  tower  to  chill 
recycle  cooling  water,  and  determination  of 
nt  concentration.  Calculations  for  net  solvent 
'ery  based  on  an  80%  washings  recovery,  for 
requirements  and  vaporization,  and  for  steam 
cooling  requirements  determine  equipment 
!  and  selection.  A  cost  analysis  shows  a  total 
mental  cost  of  $0.367/gal  solvent.  By  alerting 
ictification  column  of  the  distillation  unit  its 
:ation  for  solvent  recovery  can  be  extended 
:n  industries  as  adhesive  and  paint  manufac- 
photographic  chemicals,  vegetable  oils,  and 
J  by-product  processing.  (Kutcher-FIRL) 
16210 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Waste  Treatment  Processes— Group  5D 


BIODEGRADATION  OF  POLYETHYLENE 
:OLS  BY  SEWAGE  BACTERIA, 

«r  Ltd.,  Port  Sunlight  (England).  Unilever 
rch  Lab. 

Watson,  and  N.  Jones. 
Research,  Vol.  11,  No.  1,  p  95-100    1977  5 
ab,  I6ref. 

ptors:  *Chemical  wastes,  *Biodegradation 
ge  bacteria,  Textiles,  Surfactants,  Sewage 
ent,     Nutrients,     Inorganic     compounds 
water  treatment, 
iers:    Polyethylene   glycols,    Pharmaceuti- 

ments  were  conducted  to  isolate  bacteria 
degrade  polyethylene  glycols  (PEGs)  to 
ine  the  effect  of  molecular  weight  and  other 
ts  on  biodegradation,  and  to  study  the  for- 

and  identity  of  biodegradation  inter- 
";' °eneral  findings  demonstrated  that 
ftG  molecular  weights  produce  a  slower 

in  isolated  bacteria  and  a  decrease  in 
■adation.  PEG  1500  was  degraded  by  onlv 
fcna;  PEG  4000  and  polypropylene  glycols 
ot  degraded  at  all.  Very  low  growth  were 
or  all  the  isolated  bacteria,  suggesting  that 
adation  rates  in  the  environment  might  be 
lodegradation  was  often  more  rapid  in  the 
e  of  other  nutrients  than  in  a  medium  of  in- 

salts.  It  was  thought  possible  that  co- 
lism  or  more  favorable  conditions  in  the  ar- 
iewage  sometimes  increased  the  range  of 
Hacked.  Complete  mineralization  of  PEGs 
ionic  surfactants  may  be  more  rapid  in  ac- 
iludge  tests  where  there  are  large  numbers 
na  and  an  abundant  supply  of  nutrients  for 
U  growth.  Some  evidence  showed  that  the 
'lecular  weight  components  of  a  mixture 
reater  persistence  after  the  high  molecular 
:omponents  of  a  mixture  have  a  greater 
ice  after  partial  degradation.  Data  sug- 
lat  intermediates  with  a  terminal  carboxyl 
ere  produced  during  slow  biodegradation 
'idence  indicated  that  the  mechanism  of 
te  chain  shortening  may  be  more  complex 
mple  hydrolysis  to,  and  further  metabol- 
Uiylene  glycol.  (Collins-FIRL) 


water  treatment,  Regulation,  Pollution  abatement 
Liquid  wastes,  Electrolysis  ' 

Identifiers:    *Silver,   Recovery,   Chemical  treat- 

The  recovery  of  silver  from  photographic  process 
wash  water  was  explored  by  using  an  ion  exchange 
method.  Fixing  bath  waters  contain  about  90%  of 
the  recoverable  silver.  Until  now,  chemical 
precipitation  and  electrolytic  recovery  were  the 

mXwime?inS  °1  Silver  recoverv.  Since  these 
methods  allow  about  9%  of  the  silver  to  reach 
wash  waters,  experiments  were  conducted  to 
develop  ways  of  reducing  wash  water  silver  In- 
vestigations on  the  removal  of  silver  by  elec- 
trolytic, metal  exchange,  or  precipitation 
techniques  proved  these  methods  uneconomical  or 
ineffective.  Deluxe  General  found  that  although 
91%  of  available  silver  could  be  recovered  by  its 
electrolytic  system,  ion  exchange  yields  an  even 

^eau  ureCOVery'  Given  clean  water  standards  and 
FIRLfh  cost  of  silver,  this  is  important.  (Collins- 

W77-06212 


polysaccharide  accumulation  was  relatively  high 
tor  sludges  treating  wastes  with  a  high  car- 
bohydrate BOD/total  BOD  ratio,  such  Is  fruit 
juice  and  soft  drink  wastes.  Low  carbohydrate- 
containing  sludges,  from  kraft  pulp,  yeast  culture 
and  brewery  wastes  had  a  lower  reserve 
polysaccharide  accumulation  capacity,  although 
the  wastes  contained  high  degrees  of  car- 
bohydrates. Sludges  which  accumulated  large 
amounts  of  polysaccharide  had  a  high  initial  glu- 
cose removal  rate.  The  cumulation  of  reserve 
materials  in  the  sludge  seemed  to  be  dependent 
upon  the  composition  of  the  waste  to  be  treated 
and  the  proportion  of  carbohydrate  in  the  feed  was 
especially  significant.  (Collins-FIRL) 
W77-06214 


POLYMERIC     ADSORBENTS     FOR     TREAT- 
MENT OF  WASTE  EFFLUENTS, 
R.  Kunin. 

Polymer  Engineering  and  Science,  Vol   17   No   1 
p  58-62,  1977.  5  fig,  4  tab,  5  ref.  l'.«°.i, 

Descriptors:  "Polymers,  *Ion  exchange,  *Resins 
Adsorption,  *Waste  water  treatment,  Effluents' 
Chemical  properties,  Physical  properties,  Phenols' 
toxins. 

Development  of  the  macroreticular  pore  structure 
has  been  one  significant  advance  in  ion  exchange 
and  adsorbent  technology.  Synthetic  routes  for 
resins  and  polymeric  adsorbents  of  high  surface 
area  and  pore  volume  have  reached  a  degree  of 
development  which  allows  a  wide  range  of  varia- 
tion of  these  characteristics,  and  they  are  available 
in  a  wide  variety  of  polarities.  These  new  resins 
have  both  a  microreticular  and  a  macroreticular 
pore  structure  and  comprise  a  new  class  of  adsor- 
bents.   The    adsorbents    are    dimensionally    and 
chemically   very   stable   and   insoluble,   and   are 
nonionic    The  less  soluble  the  solute,  the  more 
readily  the  solute  will  be  adsorbed;  the  aromatic- 
based    resins    are    more    selective    for   aromatic 
solutes.  With  increased  chlorine  substitution  of  the 
phenol,  adsorptive  capacity  of  aromatic  polymeric 
adsorbents    increases,    and    when   the    solubility 
parameter     increases,     the     elution     efficiency 
decreases.  These  adsorbents  are  being  used  in  the 
pharmaceutical  industry  to  recover  and  purify  an- 
tibiotics and  vitamins  and  to  analyze  drugs  and 
other  natural  products.  In  addition  they  are  bing 
used  to  remove  toxins  from  human  blood    They 
are  also  used  in  the  treatment  of  industrial  wastes 
to  remove  noxious  compounds  from  waste  water 
and  to  remove  phenols  for  recovery  in  a  usable 
form.  (Collins-FIRL) 
W77-06213 


BENEFITS      OF      SPREADING      WHEY      ON 
AGRICULTURAL  LAND, 

Kraftco  Corp.,  Glenview,  111. 

K.  S.  Watson,  and  A.  E.  Peterson. 

Journal  Water  Pollution  Control  Federation    Vol 

49,  No.  1 ,  p  24-34,  January,  1977.  8  fig,  4  tab,  5  ref. 

Descriptors:  "Waste  disposal,  "Dairy  industry, 
Water  pollution  control,  Cost  analysis,  Crops  Ir- 
rigation, Nutrients,  Food  processing  industry 
Groundwater,  Soil  amendments,  Soil  analysis' 
Phosphorus,  Nitrogen,  Potassium,  Calcium  Sodi- 
um, Magnesium. 
Identifiers:  "Land  application,  *Whey. 

The  disposal  of  whey  in  the  dairy  industy  must  be 
controlled  to  prevent  water  pollution  problems 
I  wo  alternatives  are  by-product  recovery  for  feed 
and  food  supplements  and  land  disposal.  The  latter 
method,  for  reasons  of  cost,  is  more  feasible  for 
smaller  cheese  plants.  Field  studies  conducted  by 
the  University  of  Wisconsin  Soil  Science  Depart- 
ment determined  the  effects  of  land  whey  disposal 
on  soil  mineral  content  and  permeability  and  on 
crop  yield.  Applications  by  a  pumping  and  spray- 
ing system  were  made  in  1972-1973  at  an  optimum 
rate  of  25  mm  whey  in  13  mm  increments  on  fallow 
land.   Whey  solids  contain  about  0.5%  nutrient 
value    consisting  of  N,  P,  K,  Ca,  Mg,  Na,  and 
chlorides.  Experiments  with  corn  were  inconclu- 
sive but  suggest  that  whey  could  supplement  or 
replace  fertilizer  and  have  a  beneficial  effect  on 
yield.  Hay  yields  increased  with  small  whey  appli- 
cations  but  crops  burned  when  whey  was  applied 
to  established  crops.  Soil  phosphorus  and  nitrates 
increase  as  whey  rates  are  increased.  Although 
sods  showed  a  phosphorus  build-up,  there  was  lit- 
tle leaching  to  contaminate  groundwater.  Potassi- 
um levels  increased  to  a  level  capable  of  causing 
crop  growth  deficiencies  when  whey  application 
was  high.  Whey  benefits  soil  structure  and  infiltra- 
tion rate.  Soil  examination  showed  anaerobic  con- 
ditions    which     limited     bacterial    activity    and 
reduced  sod  aggregation.  The  studies  showed  that 
at  doses  of  1 7  to  25  mm  per  field,  groundwater  pol- 
lution risk  is  slight.  (Kutcher-FIRL) 
W77-06215 


,R££2VERY  FROM  PHOTOGRAPHIC 
'ATERS  BY  ION  EXCHANGE,  KArHlc 

General,  Inc.,  Hollywood,  Calif 

enkolb,  and  F.  J.  Scobey 

'°.urna'.  Vol.  86,  No.  2,  p  65-68,  Febma- 
'iig,  10  ref. 

>rs:  'Ion  exchange,  Effluents,  Separation 
s,  Toxicity,  "Industrial  wastes,  'Waste 


ACCUMULATION  OF  RESERVF 

POLYSACCHARIDE  IN  ACTIVATED  SLUDGES 
TREATING  CARBOHYDRATE  WASTES 

Tokyo  Metropolitan  Univ.  (Japan)  Dept.  of  Biolo- 

S.  Takii. 

Water  Research,  Vol.  11,  No.  1,  p  79-83    1977   3 

fig,  4  tab,  19  ref. 

Descriptors:  "Activated  sludge,  "Carbohydrates, 
Sludge  treatment,  Industrial  wastes,  Waste  treat- 
ment  Biochemical  oxygen  demand,  Pulp  wastes 
Liquid  wastes,  "Waste  water  treatment 
Identifiers:  "Polysaccharides,  Glucose. 

Activated  sludges  from  plants  treating  car- 
bohydrate-rich industrial  wastes  were  studied  to 
determine  their  capacity  for  accumulating 
polysaccharides  and  thereby  indirectly  removing 
the    carbohydrate    content    of    wastes.    Reserve 


PRODUCTION  OF  GD3BERELLIC  ACID  USING 
A  DAIRY  WASTE  AS  THE  BASAL  MEDIUM 

Massey  Urn  v.,  Palmerston  North  (New  Zealand) 

Dept.  of  Biotechnology. 

I.  S.  Maddox,  and  S.  H.  Richert. 

Applied  and   Environmental  Microbiology    Vol 

33,  No.  1,  p  201-202,  January,  1977.  2  fig,  5 ;  ref . 

Descriptors:  "Dairy  industry,  "Liquid  wastes   Fil- 
tration, Nutrients,  Mineralogy,  Metabolism,  Fer- 
mentation, Nitrogen,  Waste  treatment,  Chemical 
reactions. 
Identifiers:  "Gibberellic  acid,  Lactose. 

The  use  of  lactic  casein  whey  filtrate  as  a  nutrient 
source  for  producing  a  fungal  secondary 
metabohte  was  investigated.  Whey  filtrate  is 
reasonably  high  in  lactose,  contains  minerals 
needed  for  microbial  growth,  and  is  low  in 
nitrogen.  The  nitrogen  deficiency  makes  it  inap- 
propriate for  the  growth  of  one  cell  protein   but  it 
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is  suitable  for  secondary  metabolite  growth.  Sup- 
plementary nutrients  studied  were  (NH4)2S04, 
yeast  extract,  magnesium  sulfate,  and  KH2PU4. 
Results  indicated  that  750  milligrams/liter  was  the 
maximum  gibberellic  acid  yield  and  only  MG(2  +  ) 
ions  were  needed  as  supplements.  The  use  of  whey 
filtrate  was  deemed  feasible  as  a  basal  medium  for 
the  production  of  gibberellic  acid  because  little 
supplementation  was  required.  (Collins-FIRL) 
W77-06216 


treatment  of  potable  water  in  mining  communities. 
Disposal  was  not  considered  in  this  study,  but  in 
mining  areas,  the  removed  asbestos  could  be 
returned  to  an  unused  portion  of  the  mine.  For 
urban  areas,  where  disposal  problems  are  more 
serious,  further  studies  are  needed.  (Collins-FIRL) 
W77-06218 


WASTE  TREATMENT  SYSTEM  CUTS  WATER 

USE  BY  2/3. 

Industrial   Finishing,   Vol.   53,   No.   2,   p  26-28, 

February,  1977. 

Descriptors:  *Metals,  Waste  treatment,  Water 
reuse,  Sludge  treatment,  *Waste  water  treatment, 
Pollution  abatement,  Water  pollution  sources, 
Sedimentation,  Hydrogen  ion  concentration,  Zinc, 
Nickel,  Chromium,  Copper,  Oxidation,  Chlorine, 
*Water  conservation. 
Identifiers:  Sodium  hypochlorite. 

A  Chicago  plating  operation  featuring  the  recircu- 
lation of  metallic  rinses  is  described.  The  opera- 
tion includes,  in  addition  to  the  recirculation  fea- 
ture, acid,  alkali,  cleaner  dumping  and  batch  treat- 
ment, preliminary  sludge  collection,  final  pH  ad- 
justment, and  final  sludge  collection,  aging,  and 
thickening.  There  are  recirculating  rinses  for  zinc, 
nickel,  chromium,  and  copper  which  drain  by 
gravity  into  separate  sumps  automatically  adjusted 
for  pH.  No  settling  or  precipitation  occurs  in  the 
sumps  because  of  the  high  agitation  rate  caused  by 
the  incoming  rinse.  The  rinses  are  pumped  to 
separate   settling  tanks  and   treated   by   sodium 
hypochlorite  to  release  chlorine  to  oxidize  CN  to 
C02  and  N2.  After  treatment,  they  are  recircu- 
lated to  the  cyanide  rinse  tanks.  Spent  acid  and 
floor  spills  are  neutralized  and  the  correct  pH 
precipitates  metallic  hydroxides.  After  settling, 
the  clear  liquid  is  tested  for  soluble  metals  and  de- 
canted. The  sludge  is  pumped  to  the  sludge  decant 
tank.  Plating  lines  and  the  brass  cleaning  line  are 
periodically  dumped.  The  cleaner  is  drained  to  a 
sump  and  pumped  to  a  settling  tank  where  oil  is 
skimmed  into  barrels.  The  rest  is  slowly  drained 
into  the  final  pH  treatment  tank.  Once  a  day,  the 
metallic  hydroxides  are  pumped  from  the  settling 
and  batch  treatment  tanks  to  general  sludge  decant 
tanks,  and  replaced  by  equivalent  amounts  of 
fresh  water  to   maintain  constant  quantities   of 
recirculating  rinse.  A  final  pH  adjustment  is  made 
for  all  water  going  to  the  sewer  from  the  decant 
tanks  and  from  running  rinses.  An  underground 
tank  stores  water  from  the  final  pH  adjustment 
:ank  before  draining  to  sewers.  (Collins-FIRL) 
W77-06217 


CHEMICAL  OXIDATION  OF  CYANIDE  SPE- 
CIES BY  OZONE  WITH  IRRADIATION  FROM 
ULTRAVIOLET  LIGHT, 

Houston  Research,  Inc.,  Tex. 
C.  E.  Mauk,  H.  W.  Prengle,  Jr.,  and  R.  W.  Legan. 
Transactions  of  the  Society  of  Mining  Engineers, 
AIME,  Vol.  260,  No.  4,  p  297-300,  December, 
1976.  7  fig,  1  tab. 

Descriptors:  *Oxidation,  "Ozone,  *Metals, 
•Irradiation,  "Ultraviolet  radiation,  *Waste  water 
treatment,  Economics,  Performance,  Chemical 
reactions,  Mass  transfer. 

Identifiers:  *Cyanide,  "Chemical  oxidation, 
"Chemical  treatment. 

A  study  was  performed  to  observe  the  oxidative 
destruction  of  free  and  complexed  cyanides  in  the 
waste  water   of  electroplating  and  color  photo- 
graphic processes.  Of  several  possible  methods, 
only  ozone  and  alkaline  chlorination  had  any  sig- 
nificant potential  for  this  application.  In  laboratory 
investigations,    ozone   and    ultraviolet   treatment 
were  chosen  and  a  pilot  study  was  conducted  to 
gather  data.  Results  of  the  pilot  study  indicated 
that  the  rate  of  oxidation  for  concentrate  waste  is 
limited  by  the  rate  of  ozone  transfer  from  the  gas 
phase  to  the  water,  but  the  oxidation  rate  of  dilute 
waste  may  be  limited  by  the  chemical  reaction 
rate.  Effective,  optimized  staging  is  the  key  to 
lower  capital  and  operating  costs;  this  treatment 
allowed  the  destruction  of  many  waste  water  spe- 
cies whose  oxidation  rate  would  have  been  too 
slow  to  be  economically  feasible.  Industrial  and 
municipal  waste  streams  with  concentrations  up  to 
70,000  milligrams/liter  can  be  reduced  below  the 
limit  of  analysis.  This  is  the  only  method  capable 
of  completely   destroying  iron  complexed   cya- 
nides.  For  cyanide  treatment,  the  order  of  the 
reaction  is  one  for  both  ozone  and  cyanide,  with 
one  molecule  of  ozone  needed  for  each  molecule 
of  cyanide.  With  proper  design  and  optimization, 
an  overall  utilization  of  90%  or  better  can  be  ex- 
pected.   Mathematical    models    and    laboratory 
techniques    already    allow    rapid    assessment   of 
other  waste  streams.  Sizing  and  design  of  optimum 
treatment  systems  for  a  complete  range  of  flow 
rates  and  concentrations  can  be  completed  with  a 
minimum  of  cost  and  time.  (Collins-FIRL) 
W77-06219 


ASBESTOS  IN  WATER:  MINING  AND 
PROCESSING  EFFLUENT  TREATMENT, 

Canada   Centre   for   Inland    Waters,   Burlington 

(Ontario). 

J.  Lawrence,  and  H.  W.  Zimmermann. 

Journal  Water  Pollution  Control  Federation,  Vol. 

49,  No.  1,  p  156-160,  January,  1977.  5  fig,  5  tab,  6 

ref. 

Descriptors:  "Asbestos,  "Metals,  "Sedimentation, 
"Filtration,  Water  pollution  sources,  Industrial 
wastes,  Sludge  treatment,  Coagulation,  Polyelec- 
trolytes,  Effluents,  Separation  techniques,  Physi- 
cal properties,  Chemical  properties. 

Data  was  presented  to  support  the  use  of  simple, 
economic,  and  effective  treatment  methods  based 
on  sedimentation  and  filtration  to  remove  most 
suspended  asbestos  from  mining  and  asbestos 
processing  plant  effluents.  Sedimentation  fol- 
lowed by  mixed  media  filtration  was  very  effec- 
tive. In  instances  where  fiber  content  of  effluents 
was  one  ppb  or  less  sedimentation  alone  was  inef- 
fective; these  cases  should  be  treated  by  direct  fil- 
tration. Diatomite  filters  were  more  effective  than 
mixed  media  filters  and  could  prove  useful  for 


THE  TREATMENT  OF  WASTE  WATERS  WITH 
PEAT  MOSS, 

Sherbrooke  Univ.,  (Quebec). 

B.  Coupal,  and  J.-M.  Lalancette. 

Water  Research,  Vol.   10,  No.   12,  p  1071-1076, 

1976.  3  fig,  3  tab,  5  ref. 

Descriptors:  "Peat,  "Heavy  metals,  "Ion 
exchange,  Separation  techniques,  "Waste  water 
treatment,  Industrial  wastes,  Waste  treatment, 
Hydrogen  ion  concentration,  Adsorption,  Water 
pollution  sources. 

The  use  of  Peat  moss  to  treat  waste  waters  con- 
taining heavy  metals  was  studied.  Peat  has  a  natu- 
ral capacity  for  ion  exchange  with  metals  like 
copper,  zinc,  lead  and  mercury;  its  ability  to  retain 
cations  is  related  to  the  pH  of  the  solution.  It  effi- 
ciently adsorbs  most  metals  between  the  pH 
values  of  3.0  and  8.5.  Contact  treatment  was  in- 
vestigate on  an  apparatus  with  a  20.00  gpd  capaci- 
ty. Parameters  of  operation  included  the  peat  mat 
thickness,  the  screen  belt  speed,  the  mat  hydraulic 
capacity,  and  the  disposal  of  the  peat.  At  a 
thickness  of  one  inch,  erosion  is  at  acceptable 
limits,  flow-through  is  high,  and  the  mat  is  easy  to 
make.  Screen  belt  speed  should  be  such  that  when 


the  peat  reaches  the  end  of  the  screen  it  hat 
ciently  adsorbed  all  the  pollutants  colle 
Hydraulic  capacity  can  go  as  high  at  50 
lons/squarc  foot/hour  and  the  used  peat  cs 
either  burned  or  used  as  landfill  fColiins-FH) 
W77 -06220 


THE  TREATMENT  OF  WASTE  KMULSI 
OILS  BY  ULTRAFILTRATION, 

Abcor    Environmental    Systems    Ltd.,    Sw 

(England). 

P.  A.  Bailey 

Filtration  and  Separation,  Vol.  14,  No.  1,  p: 

January /February,  1977.  2  fig. 

Descriptors:  "Filtration,  "Oil  wastes,  *\ 
water  treatment,  Separation  techniques,  CHI i 
try,  Industrial  wastes,  Incineration,  Pol 
abatement,  Disposal,  Membranes. 
Identifiers:  "Ultrafiltration. 

The  use  of  ultrafiltration  in  the  treatment  of  1 
emulsified  oils  was  reviewed.  A  semi-perm 
membrane  of  polymeric  materials  was 
Under  slight  pressure,  emulsified  oil  partick 
retained  while  water  molecules  pass  through 
principles  of  the  method  were  explored.  Fi 
which  affect  performance  were  oil  concentr 
temperature,  time,  permeate  quality,  arJ 
treatment.  For  ultrafiltration,  advantages  I 
tie  required  pre-treatment,  no  necessary  che 
additions  or  heat  input,  little  need  for  further^ 
ment  of  water,  no  sludge  formation  real 
separate  disposal,  and  an  oil  concentrate  ca 
of  supporting  combustion.  About  100  plants  ( 
type  have  been  installed.  (Collins-FIRL) 
W77-06221 


DESIGNING      PARALLEL-PLATES      SEP4 
TORS, 

Empresa  Nacional  del  Petroleo,  Concon  (Chi 
J.  G.  Miranda. 

Chemical  Engineering,  Vol.  83,  No.  3,  p  10. 
January,  1977.  4  fig,  3  ref. 

Descriptors:  "Separation  techniques,  "Oil  t 
try,  "Oil  wastes,  Industrial  wastes,  "Waste 
treatment,  Reynolds  number,  Flow,  Equip' 
Design  criteria,  Equations. 
Identifiers:       "Petroleum       refinery      effl 
"Parallel  plates  separators. 

A  method  has  been  developed  for  designing 
lel-plates  separators  which  overcome  the  t 
problems  encountered  in  using  API  type  s< 
tors  for  oil-water  separation  of  petroleum  re 
effluents.  The  parallel-plates  interceptor 
minimizes  difficulties  associated  with 
requirements,  evaporation  losses,  constr 
cost,  fire  hazard,  and  high  steam  consuro 
With  the  PPI,  oil  globules  do  not  have  to  crc 
entire  separator  depth  before  rising  to  the  su 
Parallel  plates  inclined  at  45  degrees  allow 
coagulate  at  the  plates'  undersurfaces  and  t< 
upward  to  the  liquid  surface  for  skimming;  ci 
rently,  solids  collecting  at  the  plates"  tops 
downward.  The  PPI  can  thus  be  much  smalle 
the  API  separator,  eliminating  the  need  for 
mers,  and  requiring  only  one  pump  and  two 
for  oil  recovery.  A  theoretical  design  appro 
the  PPI  is  presented.  Equations  are  given  to 
the  Reynolds  number  and  to  determine  ret' 
time,  and  Stokes'  Law  is  employed.  Whiles 
efficiency  results  from  the  smaller  di' 
between  plates,  clogging  and  diminished  flo 
can  become  a  problm.  Parameters  are  sug 
for  the  best  design  range.  (Kutcher-FIRL) 
W77-06222 

BIO-TREATMENT  OF  EFFLUENTS  WITIj 
BELOW  100  MG/L, 

W.G.Cobbett. 

Paper  Technology  and  Industry,  Vol.  17,  r^ 

285-287,  289,  299,  December,  1976.  7  tab. 
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riptors:  *Pulp  wastes,  'Biochemical  oxygen 
and,  'Biological  treatment,  Pulp  and  paper  in- 
ry,  Liquid  wastes,  Activated  sludge,  Pollution 
:ment,  Pilot  plants,  Performance,  Water 
ty  control,  'Waste  water  treatment. 

biological  treatment  of  low  BOD  effluents 
two  paper  mills  was  examined.  Data  was 
ssary  to  form  design  and  cost  criteria.  Treat- 
by  percolating  filter  and  activated  sludge 
ms  were  successful  at  high  hydraulic  loads, 
loading  did  not  cause  bulking  of  activated 
e,  but  ponding  can  occur  when  the  bio-filter 
sufficiently  open  or  the  effluent  is  poorly 
ied.  The  overall  area  needed  for  such  a  plant 
ee  times  that  of  an  equal  activated  sludge 
A  pilot  plant  operation  was  conducted  in 
phases:  feeding  of  effluent  to  acclimatize  the 
increasing  of  flows  until  limiting  values  were 
ed,  and  varying  of  operation  to  determine  ad- 
geous  and  disadvantageous  influences.  BOD 
utrations  in  effluents  were  far  below  ex- 
d  levels,  often  below  levels  considered  nor- 
y  sewage  works.  Percolating  filters  removed 
twice  the  BOD  load  expected  for  conven- 
:ilters.  The  behavior  of  the  percolating  filters 
ctivated  sludge  units  was  evaluated.  Factors 
d  relative  to  plant  operation  were  nutrients, 
:mperature,  and  other  chemicals.  Chemicals 
d  to  the  paper  mill  industry  had  no  effect 
operation.  Sewage  fungas  in  the  receiving 
n  at  and  below  the  point  of  discharge  was  a 
:m.  These  are  prevalent  when  effluent  has  a 
tOD,  and  when  nitrogen  and  phosphorus 
:s  are  readily  available.  (Collins-FIRL) 
16223 


TMENT  OF  CONTAMINATED  CONDEN- 

S, 

'ell  International,  Inc.,  Portland  Oreg 
Hough,  and  R.  W.  Sallee. 
Vol.  60,  No.  2,  p  83-86,  February,  1977  4 
ab. 

ptors:  'Condensation,  'Pulp  wastes,  Indus- 
wastes,  Waste  treatment,  Odor,  Color, 
teal  treatment,  Evaporation,  Biochemical 
J  demand,  'Waste  water  treatment,  Cost 
risons. 

iers:  Total  reduced  sulfur,  Air  stripping, 
stripping. 

satment  of  contaminated  condensates  from 
mdensation    of   digester   relief   and    blow 

and  vapors  from  multiple-effect  evapora- 
as  investigated.  Some  Scandinavian  and 
American  paper  mills  have  used  steam  or  air 
rs  to  treat  and  reuse  these  condensates.  The 
American  practice  has  been  to  use  a  portion 
e  condensates  for  lime  mud  washing  and  to 
the  remainder  for  BOD  removal  by  waste 
treatment  systems.  In-plant  treatment  al- 
i  some  problems  of  external  waste  water 
:nt.  Condensate  treatment  falls  into  two 
ies:  removal  of  odorous  compounds  and 
J  of  BOD  compounds.  Air  and  steam 
ig  are  suitable  for  the  first,  and  either  steam 
ig  or  biological  treatment  can  handle  the 
\ir  stripping  deodorizes  and  handles  some 
icauon  by  removing  TRS  compounds 
:en  sulfide  and  light  organic  sulfides)  and 
love  90%  or  more  of  these  compounds.  It 
antly  contributes  to  detoxification  but  only 

BOD  by  about  10-20%.  Steam  stripping 
:am  for  the  vapor  phase  of  a  multi-stage 
">g  or  "refluxing'  column  to  remove 
'•  5j'cc'  and  B0D  contaminants  from  con- 
j  r>£?vancl  toxicity  are  reduced  more  than 
a  BOD  is  reduced  by  60-85%.  Biological 
nt  in  aerated  lagoons  or  activated  sludge 

is  about  90%  efficient  in  BOD  removal 
>mpansons   suggest   that   separation   and 

cleaner  evaporator  contaminated  conden- 
ould  reduce  internal  treatment  costs  by 
»n  50%.  (Collins-FIRL) 
!24 


BLEACH  MODIFICATIONS  TO  REDUCE  POL- 
LUTANTS, 

Lundberg  (A.  H.),  Inc.,  Mercer  Island,  Wash 
For  primary  bibliographic  entry  see  Field  5G. 


SLUDGE  DEWATERING  IN  TEXTILE  PLANTS, 

Kendall  Company,  Griswoldville,  Mass 
C.  Cole,  S.  Coor,  and  J.  Albert. 
Industrial  Wastes,  Vol.  23,  No.  1,  p  14-16,  Janua- 
ry/February, 1977. 4  fig,  2  tab. 

Descriptors:  'Dewatering,  Industrial  wastes, 
Textiles,  Bleaching  wastes,  'Activated  sludge, 
Flotation,  Chemical  reactions,  Waste  treatment' 
Performance,  Odor,  Suspended  solids,  'Waste 
water  treatment,  Massachusetts. 

Investigations  were  conducted  to  find  a  solution  to 
the  problem  of  waste  activated  sludge  dewatering 
at  the  Kendal]  Textile  Bleaching  Plant  in  Mas- 
sachusetts. Its  cotton  bleaching  process  produced 
about  1  million  gallons/day  of  waste  water  with  an 
average  of  100  milligrams/liter  of  suspended  solids 
and  a  BOD  in  the  500/600  milligrams/liter  range  A 
mechanical  dewatering  system  was  instituted  to 
eliminate  the  odor  problem  of  a  modified  extended 
aeration  activated  sludge  process.  This  sludge  was 
unusually  difficult  to  dewater.  A  flotation 
thickener  consisting  of  a  cylindrical  flotation  tank 
using  a  highly  efficient  counterflow  pattern  for 
solids  removal  was  developed.  Chemical  condi- 
tioning using  polymers  doubled  the  solids  loading 
range  and  increased  the  float  concentration 
Thickening  improved  centrifuge  performance  and 
when  sludge  was  thickened  to  2.7%  feed  solids, 
centrif uged  loading  capacity  increased  about  three 
to  five  times  and  cake  solids  concentration  in- 
creased 2  to  3%.  The  flotation  and  centrifuge  com- 
bination was  successful  in  achieving  the  specified 
goals.  (Collins-FIRL) 
W77-06226 


THE    REMOVAL   OF   ACID   DYE   FROM   EF- 
FLUENT USING  NATURAL  ADSORBENTS-I, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept 

of  Industrial  Chemistry. 

V.  J.  P.  Poots,  G.  McKay,  and  J.  J.  Healy. 

Water  Research,  Vol.   10,  No.   12,  p  1061-1066 

1976.  8  fig,  5  tab,  15  ref. 

Descriptors:  'Peat,  'Dyes,  'Adsorption, 
Textiles,  Water  pollution  sources,  Pollution 
abatement,  Liquid  wastes,  Waste  treatment, 
Separation  techniques,  'Waste  water  treatment, 
Chemical  reactions,  'Feasibility  studies. 
Identifiers:  Telon  Blue(C.I.  acid  blue  25). 

Results  are  presented  from  the  first  of  a  two-part 
study  to  determine  the  feasibility  of  using  natural 
adsorbents  for  acid  dye  removal.  This  report  is  on 
the  usefulness  of  peat.  The  dye  used  was  Telon 
Blue  or  C.  I.  acid  blue  25.  Results  show  that  peat  is 
a  suitable  adsorbent  for  acid  blue  dye,  although  a 
contact  time  of  2  hours  is  necessary  to  reach 
equilibrium.  Specific  surface  areas  available  for 
dye  adsorption  are  lower  than  values  for  activated 
carbon,  but  the  low  cost  of  peat  and  the  alleviation 
of  an  activation  process  counter  the  greater 
amount  of  peat  needed.  Spent  peat  can  also  be 
burned  and  used  for  steam  raising,  while  carbon  is 
too  expensive  to  burn  and  must  be  chemically  or 
biologically  regenerated,  resulting  in  a  loss  of  ad- 
sorbent. Intraparticle  diffusion  is  not  rate  con- 
trolling and  this,  combined  with  other  data,  in- 
dicates that  the  removal  of  acid  dye  by  peat  in- 
volves a  complex  mechanism,  this  mechanism  is 
now  being  studied.  (See  also  W77-06228)  (Collins- 
FIRL) 
W77-06227 


Water  Research,  Vol.   10,  No.  12,  p  1067-1070 
1976.  8  fig,  2  tab,  6  ref. 

Descriptors:  'Adsorption,  'Dyes,  'Wood, 
'Textiles,  Water  pollution  sources,  Pollution 
abatement,  Liquid  wastes,  Waste  treatment, 
Separation  techniques,  'Waste  water  treatment^ 
Chemical  reactions. 
Identifiers:  Telon  Blue(C.I.  acid  blue  25). 

The  second  part  of  a  study  on  the  removal  of  dyes 
from  textile  production  effluents  is  presented. 
Telon  Blue,  or  C.I.  acid  blue  25,  was  again  the  test 
dye.  The  use  of  spruce  wood  as  an  adsorbent  was 
investigated.  Acid  dye  adsorption  on  wood  was 
very  successful,  but  long  contact  times  were 
required  for  equilibrium  to  be  reached.  As  with 
peat,  data  indicated  a  complex  adsorption  process 
which  is  probably  restricted  to  a  small  area  of  the 
wood  particles'  outer  shells.  Time  data  analysis  to 
determine  if  intraparticle  diffusion  is  the  rate  limit- 
ing step  was  not  successful.  Wood,  as  peat,  can  be 
bumed  and  the  heat  can  be  utilized  for  steam  rais- 
ing. (See  also  W77-06227)  (Collins-FIRL) 
W77-06228 


IWS  LOW  CHROME  EFFLUENT  DYEING, 

International  Wool  Secretariat,  Ilkiey  (England). 

Technical  Centre. 

L.  Benisek. 

International  Dyer  and  Textile  Printer,  Vol.  156, 

No.  12,  p  600-604,  December,  1976. 4  fig,  3  tab. 

Descriptors:  'Dyes,  'Textiles,  'Chromium,  Water 
pollution  sources,  Pollution  abatement,  Liquid 
wastes,  Waste  water  treatment,  Chemical  reac- 
tions, Filtration,  Alkalis(Bases),  Analytical 
techniques. 
Identifiers:  Wool  industry. 

The  problem  of  controlling  chromium  in  effluents 
from  the  wool  dyeing  process  was  considered.  One 
approach  is  to  treat  separately  the  effluent,  reduc- 
ing dichromate  with  sulfite  under  acid  conditions, 
precipitating  the  Cr(III)  formed  with  alkalis,  and 
then  filtering  and  disposing  of  the  chromium 
hydroxide.  The  other  possible  approach  is  to  modi- 
fy the  chroming  procedure.  The  latter  was  con- 
sidered more  simple  and  economical.  A  quantita- 
tive analytical  method  for  determination  of  Cr(VI) 
and  Cr(III)  in  the  bath  was  developed.  The  IWS 
Low  Chrome  Effluent  Dyeing  procedure  was 
finally  developed  to  reduce  the  concentration  of 
Cr(VI)  to  below  0.5  Cr(VI)  ppm  and  of  Cr(III)  to 
below  10  ppm.  Lowest  concentrations  were  ob- 
tained at  a  pH  of  3.4  to  3.6.  The  use  of  lactic  acid  in 
the  process  and  the  control  of  pH  are  the  only  ad- 
ditional operations  beyond  normal  processine 
(Collins-FIRL) 
W77-06229 


WATER  QUALITY  CRITERIA  FOR  GREAT 
LAKES  WATERS  TO  BE  USED  AS  MUNICDML 
AND  INDUSTRIAL  WATER  SUPPLIES, 

Canada   Centre    for   Inland    Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5G 
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THE    REMOVAL   OF   ACID   DYE   FROM   EF- 
FLUENT USING  NATURAL  ABSORBENTS-H 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept. 

of  Industrial  Chemistry. 

V.  J.  P.  Poots,  G.  McKay,  and  J.  J.  Healy 


A  POTENTIAL  ORGANIC  DISINFECTANT  FOR 
WATER  PURIFICATION, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y.  Dept.  of 
Chemical        Engineering,         and        Rensselaer 
Polytechnic  Inst.,  Troy,  N.  Y.  Dept.  of  Environ- 
mental Engineering. 
L.  K.  Wang,  and  G.  G.  Peery,  III. 
In:  The  1975  New  England  Water  Works  Associa- 
tion Meeting,  January  16,  1975,  Waltham,  Mas 
sachusetts,  p  1-24. 4  fig,  7  tab,  28  ref. 

Descriptors:  'Waste  water  treatment,  'Organic 
compounds,  'Disinfection,  'Domestic  water,  E. 
coli,  Water  temperature,  Hydrogen  ion  concentra- 
tion, Organic  compounds. 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


Dosages  of  cetyltrimethylammonium  bromide 
(CTAB),  cetyldimethylbenzylammonium  chloride 
(CDBAC),  and  dialkyldimethylammonium 
chloride  (DDAC)  from  2.5  to  10.0  mg/liter  were 
added  to  aged  tap  water  containing  high  concentra- 
tions of  Escherchia  coli  and  no  residual  chlorine. 
All  but  one  gave  zero  residual  coliform  counts  at 
room  temperature,  nearly  neutral  pH,  and  10  min 
contract  time.  All  three  surfactants  had  strong  bac- 
tericidal properties  and  could  be  potential  disinfec- 
tants for  water  purification  and  waste  water  treat- 
ment. All  were  overdosed.  Further  experiments 
were  conducted  at  0.5  mg/liter  and  1.0  mg/liter 
using  CTAB  and  CDBAC.  Some  residual 
coliforms  were  detected.  Best  results  were  ob- 
tained with  one  mg/liter  at  10  min  contact  time. 
Residual  disinfectant  concentrations  were  close  to 
initial  disinfectant  concentrations.  Apparently 
CTAB  and  CDBAC  are  not  oxidizing  agents. 
Althouth  CTAB  seems  to  have  slightly  better  bac- 
tericidal properties  than  CDBAC,  the  latter  was 
chosen  for  futher  study  because  it  is  considered 
nontoxic  at  low  concentrations.  pH  was  adjusted 
at  5  to  9  using  sulfuric  acid  and  sodium  hydroxide; 
0.5  mg/liter  CDBAC  and  5,  10,  and  15  min  contract 
times  were  used.  Minimum  contact  time  was  tenta- 
tively concluded  to  be  10  min,  the  longer  the 
better.  Optimum  pH  range  was  7  to  9.  Contact 
times  of  5,  10,  and  15  min  and  0.25,  0.5,  and  1.0 
mg/liter  CDBAC  were  compared;  the  optimum 
was  10  min  at  1.0  mg/liter  under  the  pH,  tempera- 
ture, and  conform  concentration  conditions  used. 
Final  tests  were  conducted  at  22  and  30C  and  0.25, 
0.5,  and  1.0  mg/liter  CDBAC.  There  was  no  dif- 
ference in  residual  coliform  counts  for  the  two 
temperatures.  All  tests  indicated  zero  residual 
coliform  count  at  one  mg/liter.  For  treating  excel- 
lent sources  of  water  supply,  0.5  mg/liter  CTAB  or 
CDBAC  with  5  min  contact  time  will  be  sufficient. 
(Snyder-FIRL) 
W77-06250 


ENERGY  REQUIREMENTS  FOR  WASTE- 
WATER TREATMENT.  PART  2, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

R.  M.  Hagan,  and  E.  B.  Roberts. 

Water  and  Sewage  Works,  Vol.  123,  No.  12,  p  52- 

57,  December,  1976. 4  fig,  17  tab. 

Descriptors;  *Energy,  'Waste  water  treatment, 
♦Treatment  facilities,  'Activated  sludge,  Treat- 
ment, Sludge  treatment,  Waste  disposal,  Electrical 
equipment,  Electrical  engineering. 

Because  of  the  concern  over  the  availability  and 
cost  of  energy  sources,  cost  for  treatment  facilities 
have  been  determined.  Public  Law  92-500  has  in- 
fluenced this  subject  by  its  requirement  that  treat- 
ment plants  provide  a  minimum  of  secondary 
treatment  by  July  1, 1977.  Activated  sludge  is  com- 
monly used  to  provide  this  treatment  level  and 
direct  electrical  power  required  for  a  typical  ac- 
tivated sludge  plant  is  about  71,000  kwh/day  for  a 
100  mgd  plant  with  gravity  discharge  of  effluents. 
Sludge  treatment  for  the  same  size  plant  (digestion 
and  landfill  disposal)  would  use  56,000  kwh/day. 
Miscellaneous  power  needs  account  for  another 
24,000  kwh/day.  The  use  of  digester  gas  could 
recover  nearly  69,000  kwh/day  of  energy,  produc- 
ing a  net  direct  energy  requirement  of  61,462 
kwh/day.  Other  energy  needs  are  for  manufacture 
and  transport  of  chlorine  and  other  input  chemi- 
cals, construction  needs,  and  advanced  treatment 
(such  as  phosphorus  and  nitrogen  removal). 
Another  factor  is  the  possible  need  of  activated 
carbon  adsorption  for  refractory  organics  removal 
from  waste  water.  If  land  treatment  is  available,  it 
can  replace  advanced  waste  treatment  processes. 
Energy  requirements  for  most  common  uses  of 
treatment  products  and  effluents  are  also  esti- 
mated (Collins-FIRL) 
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LONDON'S  STORMWATER  PROBLEM, 

Greater  London  Council  (England). 

For  primary  bibliographic  entry  see  Field  5B. 
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PRIVATE  SEWAGE  DISPOSAL  IN  MAINE. 

Maine  Dept.  of  Environmental  Protection,   Au- 
gusta. 
For  primary  bibliographic  entry  see  Field  5G. 
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WATER  POLLUTION  FROM  INDUSTRIAL 
SOURCES  IN  SWEDEN  AND  RECENT  TRENDS 
TO  PREVENT  IT, 

Swedish  Water  and  Air  Pollution  Research  Lab. , 

Goteborg. 

For  primary  bibliographic  entry  see  Field  5G. 
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PROCESS  FOR  RECOVERY  OF  DISSOLVED 
MERCURY  SALTS  FROM  AQUEOUS  SOLU- 
TIONS, 

Georgia-Pacific  Corp.,  Portland,  Oreg.  (Assignee). 
J.  A.Neal. 

U.S.  Patent  No.  3,989,623,  3  p,  7  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
952,  No  1 ,  p  294,  November  2,  1 976. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Industrial  wastes,  'Water  pollution  sources, 
'Chemical  wastes,  'Separation  techniques, 
Chemical  reactions,  Water  pollution  control, 
Water  quality  control,  'Mercury. 

The  objects  of  this  invention  are  to  provide  a 
process  for  removing  mercury  from  aqueous  ef- 
fluents without  using  a  heavy  metal  reactant  which 
will  contaminate  the  treated  effluent;  to  provide  a 
process  which  is  effective  to  reduce  the  mercury 
concentrations  to  below  one  part  per  million;  and 
to  provide  an  effective  process  requiring  minimum 
control.  These  objects  are  attained  by  treating  the 
effluent  stream  containing  the  mercury  with  a 
water-soluble  sulfide  compound  to  react  with  the 
mercury  to  form  mercury  sulfide,  contacting  the 
effluent  with  zinc  sulfide  particles  to  combine  the 
mercury  sulfide  with  the  zinc  sulfide  particles  and 
to  remove  the  mercury  sulfide  from  the  effluent. 
Apparently,  the  fine  colloidal  particles  of  mercury 
sulfide  are  adsorbed  to  the  surface  of  zinc  sulfide 
particles  or  in  some  other  manner  becomes  at- 
tached to  the  particle  to  be  thus  easily  removed 
from  the  effluent.  Since  zinc  sulfide  is  insoluble, 
practically  no  contamination  of  the  effluent  with 
zinc  ion  is  obtained.  Generally,  more  effective 
contact  can  be  made  by  intermixing  the  zinc  sul- 
fide with  the  effluent  prior  to  filtration,  centrifuga- 
tion,  settling  or  other  separation  means.  (Sinha- 
OEIS) 
W77-06445 


METHOD  AND  APPARATUS, 

Ecodyne  Ltd.,  Oakville  (Ontario).  (Assignee). 
W.  A.  Wachsmuth. 

U.S.  Patent  No.  3,989,624,  8  p,  2  fig,  7  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
952,  No  l,p  294,  November 2,  1976. 

Descriptors:  'Patents,  'Industrial  wastes, 
'Industrial  water,  'Waste  water  treatment,  Ef- 
fluents, Water  pollution  sources,  Water  purifica- 
tion, Water  quality  control,  'Water  reuse,  Anion 
exchange,  Separation  techniques,  Resins,  Equip- 
ment. 
Identifiers:  'Chromium-plating  rinse  water. 

The  invention  provides  a  method  and  apparatus 
for  handling  chromium-containing  anions  from  the 
rinse  bath  which  is  used  to  rinse  plated  objects. 
The  source  of  anions  in  the  rinse  bath  will  ordinari- 
ly be  a  simple  residual  solution  of  chromate  ions 
that  have  been  carried  over  from  the  plating  bath. 
However,  if  any  significant  drying  has  taken 
place,  it  is  also  possible  that  this  source  of  chro- 
mate ions  will  be  present  in  solid  form  on  the 
plated  object.  This  source  of  chromate  ions  must 
be   rinsed   from   the   plated   object,   and   in   ac- 


cordance with  this  invention,  the  delivery  oftj 
anions  to  the  environment  is  prevented,  Fwi 
more  purified  rinse  water  from  the  plating  o\ 
tion,  which  has  passed  through  lon-exch 
resin,  is  used  not  only  for  the  rinsing  of  plate* 
jects,  but  also  for  the  backwashing  and  nnsir 
the  ion-exchange  resins  and  for  the  makeup  of 
exchange  resin  regenerant  solutions.  The  ton 
of  chromium-containing  anions,  which  wil' 
dinarily  be  collected  in  a  rinse  tank  or  basi 
delivered  to  an  anion-exchange  resin,  where1 
chromium-containing  anions  are  removed, ' 
exchanged  for  hydroxide  ions,  so  that  pu> 
water  is  formed.  This  purified  water  is  deliv 
from  the  anion-exchange  resin  to  a  reser 
Water  from  the  reservoir  may  then  again  be  pa 
over  an  object  having  a  source  of  chromium- 
laming  anions  to  repeat  the  rinsing  opera 
(Sinha-OEISJ 
W77-06446 


REMOVABLE      GAS      DIFFUSER      AND 
PARATUS  THEREFOR, 

Envirex  Inc.,  Waukesha,  Wis.  (Assignee). 
RE.  Crandall. 

U.S.  Patent  No  3,989,627,  9  p,  11  fig,  7  ref; 
cial  Gazette  of  the  United  States  Patent  Of 
Vol  952,  No  1 ,  p  296,  November  2,  1976. 

Descriptors:   'Patents,   'Waste  water  treats 
•Sewage  treatment,  'Aeration,  Water  treatn 
Water  pollution  treatment,  Equipment,  Pla.' 
'Aerobic  treatment. 
Identifiers:  'Aeration  diffusers. 

Aeration  diffusers  particularly  as  they  are  us- 
the  treatment  of  sewage  by  aerobic  dige: 
require  periodic  removal  for  mainten; 
Horizonatal  headers  along  a  wall  of  each 
carry  the  submerged  diffusers  and  are  conne 
by  vertical  hanger  pipes  to  the  air  supply  m 
Rotary  joint  in  the  hanger  pipes  and  a  suii 
hoist  allow  the  headers  to  be  lifted  from  the  tai 
a  convenient  working  position  above  the  wall 
for  inspection  maintenance  or  replacement  o 
diffusers.  However,  lifting  such  weight  requi 
sturdy  hoist  which  is  difficult  to  maneuver, 
use  of  plastics  and  resins  instead  of  metals  no< 
fers  great  advantages  as  to  cost  and  weight 
cepting  that  the  light  weight  of  such  equipi 
also  now  required  provisions  for  holding 
header  in  the  tank  in  its  operating  position.  In 
invention  a  lifting  bracket  extends  upward  I 
the  lower  pipe  and  includes  detent  blocks  w 
engage  the  dual  pipes  to  control  the  movemei 
the  header  and  its  seating  in  a  lower  bracket  w 
the  tank.  The  flexibility  of  the  dual  pipes  is  utii 
to  provide  the  locking  effect  which  secures 
header  inthe  bracket  in  its  operative  pos 
within  the  tank.  (Sinha-OEIS) 
W77-06447 


DEGRITTING  AND  FD3ER  REMO 
SYSTEM, 

Dorr-Oliver  Inc.,  Stamford,  Conn.  (Assignee). 
T.  H.  Bier. 

U.S.  Patent  No.  3,989,628,  6  p,  3  fig,  13  ref;  I 
cial  Gazette  of  the  United  States  Patent  Of 
Vol  952,  No  1 ,  p  296,  November  2,  1976. 

Descriptors:  'Patents,  'Waste  treatment,  *% 
pollution  sources,  'Activated  sludge,  'Separ; 
techniques,  Fibers(Plants),  Filtration,  Equipm 
Identifiers:  Hydrocyclones. 

In  the  treatment  of  waste  activated  sludge  the 
derflow  of  the  secondary  clarifier  is  often  con 
trated  in  a  disc  nozzle  centrifuge  prior  to 
disposal.  The  centrifuge  employed  in  this  dew; 
ing  process  is  subject  to  plugging  by  the  fi 
which  commonly  occur  in  the  sludge.  A  re 
strainer  or  a  screen  device  are  ways  in  whicl 
fibers  may  be  removed  from  the  sludge.  Sludg< 
dergoing  treatment  may  also  contain  abrasive 
and  it  is  prudent  to  remove  such  grit  to  pre 
wear  on  the  devices  through  which  the  sludge  i 
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Ultimate  Disposal  Of  Wastes— Group  5E 


This  invention  provides  an  improved 
itting  and  fiber  removal  unit  which  is  trans- 
ible  as  a  unit.  Hydrocyclones  constitute  the 
stage  of  a  two  stage  system  and  a  screen  con- 
es the  second  stage.  The  first  stage  is  em- 
:d  in  such  a  way  that  only  a  limited  amount  of 
;y  is  consumed,  leaving  a  sufficient  amount  of 
;y  for  the  second  stage.  Thus,  the  hydro- 
nes  are  sized  to  require  a  pressure  drop 
inting  to  approximately  50%  of  the  overall 
ure  available.  The  underflow  manifold  may 
:Kned  from  the  horizontal  to  provide  gravity 
of  the  grit-containing  effluent  and  the  con- 
sd  outlet  of  the  underflow  manifold  limits  the 
nt  of  underflow  discharge.  (Sinha-OEIS) 
56448 


riVE  PROGRESSIVE  BIOCHEMICAL 
STION  OF  ORGANIC  WASTE, 

Hargraves. 

>atent  No.  3,990,967,  16  p  14  fig,  9  ref ;  Offi- 
iazette  of  the  United  States  Patent  Office, 
>2,  No  2,  p  760,  November  9,  1976. 

iptors:   'Patents,   *Waste  water  treatment, 
ige  treatment,   *Domestic  wastes,   *Water 
ion  treatment,  Water  quality  control,  Aero- 
ireatment,     Aeration,      'Organic     wastes 
ion.  ' 

fiers:  'Biochemical  digestion. 

robic  sewage  system  is  constructed  of  a 
:r  of  series-connected  turbulent,  aerated 
which  progressively  purify  the  waste  to  es- 
ly  organic-free  water  without  building  up 
.  The  system  is  especially  suitable  for  a 
ct  toilet,  such  as  a  toilet  on  a  pleasure  boat 
eational  vehicle.  Discharge  of  effluent  can 
sided  by  evaporation  of  water  from  the 
i  by  venting  the  stages  and  if  necessary  by 
!  the  effluent  from  the  last  stage.  (Sinha- 
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S  FOR  INCREASING  THE  FLOW 
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s  Stiftung  fuer  Forderung  der  Forschurig 
ntsalzung  des  Wassers  (Switzerland) 
lee). 

mary  bibliographic  entry  see  Field  3A. 
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I    CYANIDE    COMPLEX     COMPOUND 
>AL, 

Inc.,  New  York.  (Assignee), 
bright,  and  G.  D.  Carr. 
item  No.  3,990,971,  4  p,  4  ref;  Official 
of  the  Umted  States  Patent  Office,  Vol 
2,  p761,  November  9,  1976. 

tors:  'Patents,  'Industrial  wastes,  'Waste 
treatment,  'Water  pollution  treatment 
quality  control,  Phenols,  Separation 
ies,  Metals,  Waste  disposal. 
:rs:  'Cyanides,  Vaporization,  Refinery 
Catalytic  cracking  processes,  Flue  gases, 
:yanide  complex  compounds. 

oved  method  disposes  of  foul  waters  con- 
ibout  2-100  ppm  metal  cyanide  complex 
nds  produced  from  a  fluidized  catalytic 
process  in  an  environmentally  acceptable 
The  foul  waters  containing  the  metal  cya- 
nplex  compounds  are  contacted  with  hot 
comprising  about  8-15  volume  percent 
0  volume  percent  CO,  15-25  volume  per- 
il, and  1-2.0  volume  percent  02  for  re- 
time of  at  least  about  10  sec.  The  foul 
ire  completely  vaporized  and  the  metal 
complex  compounds  are  decomposed  at 
uies  in  the  range  of  750-2000  deg  The 
:rs  may  contain  0-2000  ppm  phenolic  com- 
k  «e  Ukewise  decomposed  upon  con- 
such  flue  gas.  No  special  reaction  or  in- 


cineration vessels  are  required,   since  the  foul 

(Sinha-OEIS1)6  Sprayed  direcUy  mt0  a  flue  &s  ]i^- 
W77-06457 


m^u°^r^ITH      PLURAL      PERIPHERAL 
DISCHARGE  TUBES, 

Y.  Nishioka. 

US  Patent  No.  3,990,976,  5  p,  4  fig,  9  ref-  Offi- 

S ,  ncoztt/e,of  the  United  States  Patent  Office, 
Vol  952,  No  2,  p  762,  November 9,  1976. 

Descriptors:    'Patents,    'Separation    techniques, 
Centnfugation,  'Waste  water  treatment,  Water 
treatment,  Water  pollution  control,  Flocculation 
Water  quality  control,  Equipment. 
Identifiers:  'Cyclone  separators. 

In  a  cyclone  separator  a  number  of  axially  aligned 
solids  collection  tubes  are  positioned  on  the  outer- 
most periphery  of  the  main  body  to  a  container 
positioned  beneath  the  body.  When  water  contain- 
ing solids  m  the  form  of  rough  flocks  and  the  like  is 
jetted  continuously  through  the  injection  pipe  into 
the  drum,  it  will  result  in  a  cyclonical  flowing  of 
the  liquid  under  the  guide  of  the  inside  peripheral 
wall  of  the  drum.  Due  to  the  cyclonical  movement 
solids  of  bigger  gavity  receive  bigger  centrifugal 
force  thereby  moving  outward  from  the  center  of 
the  drum.  The  solids  of  bigger  gravity  and  size 
tend  to  move  farther  from  the  center  thereby  com- 
ing closer  to  openings  in  the  drum  and  into  the  col- 
lection tubes.  Solids  of  smaller  gravity  and  size  fall 
along  the  lower  peripheral  wall  into  the  cone  por- 
tion of  the  drum  and  into  other  tube  openings 
(Sinha-OEIS)  s 

W77-06460 


THE  IMPACT  OF  PUBLIC  LAW  92-500  ON  MU- 
NICIPAL POLLUTION  CONTROL  TECHNOLO- 
GY, 

Municipal  Environmental  Research  Lab  Cincin- 
nati, Ohio. 

B.  W.  Lykins,  Jr.,  and  J.  M.  Smith. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-248  212 
Price  codes:  A14  in  paper  copy,  A0I  in  microfiche' 
Report  EPA  600/2-76-018,  January  1976.  303  p  48 
fig,  35  tab. 

Descriptors:  'Effluents,  'Local  governments, 
Sewage  treatment,  'Municipal  wastes,  Cities 
Waste  disposal,  Waste  water  treatment,  Water 
pollution,  Water  pollution  sources,  Federal 
government,  Administrative  agencies,  Govern- 
mental interrelations,  State  governments 
Technology,  Research  and  development,' 
Planning,  Law  enforcement,  Regulations,  Permits' 
State  jurisdiction,  Legislation. 
Identifiers-  'Public  Law  92-500,  Licenses,  Ad- 
ministrative regulations. 

The  purposes  of  this  report  are:  (1)  assess  the  abili- 
ty of  existing  technology  to  meet  the  effluent 
quality  requirements  imposed  by  Public  Law  92- 
500;  (2)  delineate  areas  in  which  research  is  needed 
to  upgrade  current  deficiencies.  The  objective  of 
Public  Law  92-500  is  to  restore  and  maintain  the 
biological   integrity   of   the   nation's   waters,    by 
achieving  water  clean  enough  for  recreational  uses 
and  wildlife  propagation  by  1983,  and  by  eliminat- 
ing all  discharges  of  pollutants  by  1985.  States  are 
given   the   primary   responsibility   for   achieving 
these   goals,    but   the   Environmental   Protection 
Agency  (EPA)  is  empowered  to  act  if  the  states  do 
not.   Implementation  of  Public   Law  92-500  has 
generated  a  number  of  comprehensive  federal,  re- 
gional and  state  programs.  As  a  result  of  informa- 
tion collected  from  these  programs,  the  report 
concluded  that  it  would  be  difficult  to  project  what 
technology  would  be  needed  to  meet  the  goals  of 
Public  Law  92-500.  Several  plans  were  not  en- 
forceable because  of  unresolved  conflicts  between 
the  EPA  and  state  governments.  It  appears  that 
available  technology  could  achieve  the  required 
removal     of     suspended     solids,     nitrogen     and 


phosphorus,  but  additional  technology  is  needed 
to  reduce  BOD  concentrations  to  the  required 
limits,    and    to    provide    alternative    disinfection 
processes.  (Moorhouse-Florida) 
W77-06532 


CERTIFICATION  PROCEDURES  AND  DESIGN 
AND  CONSTRUCTION  REQUHtEMENTS  FOR 
MARINE  SANITATION  DEVICES. 

Coast  Guard,  Washington,  D.C. 

Federal  Register,  Vol  41,  No  70,  p  15324-26,  April 

12,  1976.  3  p. 

Descriptors:  'Water  pollution  sources,  'Coast 
Guard  regulations,  'Sewage  disposal,  'Waste 
disposal,  Standards,  Boating  regulations,  Pollution 
abatement,  Pollutants,  Ships,  Legal  aspects, 
Water  quality  control,  Water  quality.  Water  quali- 
ty standards,  Conforms,  Sewage  effluents 
Sewage  treatment,  Wastes,  Water  pollution,' 
Treatment,  Boats,  Regulation,  Environmental 
sanitation,  Federal  Water  Pollution  Control  Act, 
Administrative  agencies. 

Identifiers:  'Sanitation  devices,  'Marine  toilets, 
'Marine  sanitation  devices. 

Pursuant  to  the  Federal  Water  Pollution  Control 
Act,  as  amended,  the  Coast  Guard  Marine  Sanita- 
tion Device  Regulations  have  been  amended  to 
conform  with  new  standards  of  the  Environmental 
Protection  Agency  (EPA).  Vessel  operators  are 
advised  of  certain  EPA  designated  no-discharge 
areas.  Manufacturers  of  discharge  treatment 
devices  must  now  label  them  according  to  EPA 
criteria  as  well  as  advice  consumers  of  the 
designated  no-discharge  areas.  Installation  of 
flow-through  devices  on  new  vessels  no  longer 
requires  an  EPA  waiver.  Finally,  the  amendments 
contain  new  tests  for  the  evaluation  of  sanitation 
devices  against  EPA  standards  for  coliforms  and 
suspended  solids.  These  amendments  are  promul- 
gated without  notice  of  proposed  rulemaking  The 
admendments  reflect  EPA  standards  with  which 
under  the  Federal  Water  Pollution  Control  Act,' 
Coast  Guard  regulations  must  be  consistent' 
(Joseph-Florida) 
W77-06558 


5E.  Ultimate  Disposal  Of  Wastes 


THE  ULTIMATE  DISPOSAL  OF  SLUDGE, 

For  primary  bibliographic  entry  see  Field  5D 
W77-06114 


GAS   FROM  SEWAGE,   SLUDGE   PYROLYSIS 
ENERGY  SOURCE  SAYS  CALIFORNIA  STUDY. 

For  primary  bibliographic  entry  see  Field  5D 
W77-06118 


RESIDUAL    SATURATION    OF    DEWATERED 
FILTER  CAKES, 

Exeter  Univ.  (England).  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5D 
W77-06121 


USES  AND  CULTIVATION  OF  SEAWEEDS 

Plymouth  State   Coll.,   N.   H.   Dept.   of  Natural 

Sciences. 

For  primary  bibliographic  entry  see  Field  5D 

W77-06122 


NEW     REFUSE     INCINERATOR     TO     BURN 
ATOMIZED  SLUDGE, 

P.  Millbank. 

f^T^'  Vt>1'  M8'  N°'  44°5'  P  15'  November' 


Descriptors:  'Treatment  facilities,  'Incineration 
Waste  disposal,  'Sludge  disposal,  'Waste  treat- 
ment,    Domestic     wastes,     Sludge     treatment 
Disposal,  Solid  wastes,  Ultimate  disposal 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5E— Ultimate  Disposal  Of  Wastes 


A  new  British  refuse  incinerator  capable  of  han- 
dling up  to  3,700  tons  of  domestic  and  bulky 
household  waste  a  week  for  a  population  of 
600,000  is  described.  Eventually  the  facility  will 
handle  1,440  tons  of  5%  solids  sludge  from  a 
planned  treatment  plant.  A  1970  report  on  waste 
disposal  options  recommended  incineration  and, 
though  considered,  electrical  generation  and  dis- 
trict heating  utilizing  waste  heat  was  dismissed. 
Vehicles  enter  the  facility  and  enter  an  eight  bay 
tipping  hall.  Two  bays  have  restraining  chains  to 
secure  unstable  collection  vehichles  during 
tipping.  The  bunker  has  two  main  sections  with  a 
small  pit  for  bulky  household  wastes.  Shears  are 
installed  for  bulky  waste  which  is  then  discharged 
into  the  main  sections.  Two  cactus  grabs  feed  the 
twin  furnaces  and  air  extraction  grilles  are  set 
above  the  feed  chutes  and  lower  down  the  bunker 
to  reduce  dust.  The  twin  stream  incinerator  has 
four  rocking  grates  in  each  furnace,  inclined  at  11 
degress  with  a  drop  between  each.  Pretreatment 
and  screening  equipment  designed  for  the  new 
treatment  plant  is  currently  at  this  plant  so  that  the 
sludge  will  be  below  6  millimeter  particle  size. 
Sludge  will  be  injected  with  air  from  the  back  wall 
of  the  furnace  over  the  moving  grate.  This  avoids 
the  problem  of  wet  sludge  landing  on  the  grate  and 
'balling'  with  refuse.  Injection  will  be  at  750  C, 
ideally  at  800  C.  (CoUins-FIRL) 
W77-06125 


MODULES  PERMIT  EASY  EXPANSION, 

Robert  and  Co.  Associates,  West  Palm  Beach,  Fla. 
For  primary  bibliographic  entry  see  Field  5D. 
W77-06131 


SLUDGE  INCINERATOR  PROVES  A  SUCCESS. 

For  primary  bibliographic  entry  see  Field  5D. 
W77-06137 


SLUDGE,  GARBAGE  MAY  FUEL  CALIFORNIA 
SEWAGE  PLANT, 

Brown  and  Caldwell,  Walnut  Creek,  Calif. 
For  primary  bibliographic  entry  see  Field  5D. 
W77-06138 


NEW    METHODS    TREAT    SEWAGE    PLANT 
DISCHARGES. 

For  primary  bibliographic  entry  see  Field  5D. 
W77-06139 


NEW  YORK  CITY  AREA  EXAMINES  ALTER- 
NATIVE TO  OCEAN  DUMPING. 

Solid  Wastes  Management,  Vol.  19,  No.  12,  p  18, 
December,  1976. 

Descriptors:       *Sludge      disposal,       *Planning, 

•Incineration,  *Landfills,  Environmental  control, 

Ultimate  disposal,  Treatment  facilities,  Sewage 

treatment,  Economics,  Costs,  Toxicity,  *Waste 

treatment. 

Identifiers:  New  York/New  Jersey  metropolitan 

area,  Pyrolysis. 

The  Interstate  Sanitation  Commission  of  the  New 
York/New  Jersey  metropolitan  area  has  recom- 
mended the  alternative  of  sludge  composting  and 
land  disposal  to  ocean  disposal  of  sludge  by  1981. 
It  was  suggested  that  sludge  which  could  not  be 
disposed  of  on  land  be  subjected  to  pyrolysis.  The 
report  indicated  that  sewage  treatment  would  tri- 
ple in  the  area  during  the  next  25  years,  and  the 
proposed  solution  would  avoid  environmental  pol- 
lution. The  options  of  pyrolysis  and  land  spreading 
provide  the  best  balance  of  environmental, 
technological,  and  cost  factors  when  ocean 
disposal  is  discounted.  Land  spreading  of  com- 
posted sludge  makes  the  best  use  of  the  sludge,  but 
without  ocean  dumping,  pyrolysis  may  be  an  at- 
tractive option.  Treatment  of  wastes  to  remove 
toxic  substances  before  they  enter  sewers  was  also 
emphasized.  Further  research  on  pyrolysis  is  to  be 
undertaken  in  the  near  future.  (Collins-FIRL) 
W77-06141 


EFFECTS  OF  MUNICIPAL  COMPOST  AND 
NITROGEN  FERTILIZER  ON  SELECTED 
SOILS  AND  PLANTS, 

Tennessee  Valley  Authority,  Knoxville 

For  primary  bibliographic  entry  sec  Field  5C. 

W77-06146 


SIMULTANEOUS  INCINERATION  OF  REFUSE 
AND  SEWAGE  SLUDGE:  THE  PRINCIPLES 
AND  APPLICATION  AT  BOWHOUSE,  ALLOA, 
SCOTLAND, 

Babtie,  Shaw  and  Morton,  Glasgow  (Scotland). 
J.  McL.  Fraser. 

The  Public  Health  Engineer,  Vol.  4,  No.  6,  p  160- 
164,  November,  1976. 

Descriptors:  *Incineration,  'Sewage  disposal, 
•Sludge  disposal,  Waste  water  treatment,  Mu- 
nicipal wastes,  Gases,  Treatment  facilities,  Liquid 
wastes,  Industrial  wastes,  Engineering,  Sewage 
sludge. 

Identifiers:  Refuse  incineration,  BowhousetAlloa 
Scotland). 

The  principles  involved  in  simultaneous  refuse  and 
sewage  incineration  at  the  Bowhouse,  Alloa,  Scot- 
land, treatment  plant  are  reviewed.  A  multiple- 
hearth  furnace  is  described.  Circumstances  sur- 
rounding the  choice  of  plant  type  for  the  area  were 
given.  These  included:  developing  a  means  of 
refuse  disposal  and  disposal  of  sludge  from  a  treat- 
ment plant  being  built;  uncertainty  about  the  com- 
position of  sewage-derived  sludge  though  a  heavy 
metals  content  was  expected;  and  the  future  possi- 
bility of  industrial  sludge  disposal.  Reliable  cost  in- 
formation has  not  yet  been  obtained.  Other  opera- 
tional requirements  are  not  tabulated  due  to  a  long 
down-time  from  a  structural  fault.  (Collins-FIRL) 
W77-06147 


FRESNO  ADOPTS  'OUTSTANDING'  MANAGE- 
MENT PLAN, 

Jenks  and  Harrison,  Palo  Alto,  Calif. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-06148 


EARTH,  FIRE  AND  SLUDGE, 

The  Consulting  Engineer,  Vol.  40,  No.  12,  p  41, 
December,  1976. 

Descriptors:  'Incineration,  *Sludge  treatment, 
♦Treatment  facilities,  *Dewatering,  Filters,  Tem- 
perature, Waste  treatment,  Waste  treatment, 
Gases,  Equipment,  Waste  disposal,  Sludge 
disposal. 
Identifiers:  Esher(Surrey  England). 

The  population  of  Esher,  Surrey,  England,  is 
served  by  a  sludge  incinerator  utilizing  a  fluidized 
bed  combustor.  The  plant  has  a  dry  weather  flow 
of  16,000  cu  m/day  and  incinerator  operation  oc- 
curs during  a  7  hour  shift  each  day.  Sludge  is  con- 
ventionally dewatered  until  there  is  a  solids  con- 
centration of  about  7%.  Conditioning  by  lime  and 
copperas  follows  with  feed  into  coil-filter  drum- 
type  vacuum  filters.  Sludge  cake,  with  a  solids 
concentration  of  22%,  is  removed  and  discharged 
to  the  incinerator  feed  pumps.  The  incinerator  has 
a  diameter  of  5  meters  and  a  height  of  10.3  meters 
and  is  constructed  of  steel  with  a  full-height 
refractory  lining.  The  sand  bed  is  fluidized  by  a 
blower  with  a  capacity  of  9,400  cu  m/hour.  Exit 
gases  are  cooled  after  passing  through  a  scrubber. 
Heat  is  removed  from  the  exhaust  and  used  to 
warm  inlet  air  for  the  fluidized  bed  to  a  tempera- 
ture of  500C.  Ash  content  ends  up  as  a  slurry  after 
mixing  with  water  and  is  fed  to  holding  ponds  for 
drying.  Fuel  oil  consumption  is  about  315 
liters/hour.  Sand  consumption  averages  150 
kg/week.  The  inert  ash  is  claimed  to  be  useful  as 
fill  even  though  it  would  be  expensive.  (Collins- 
FIRL) 
W77-06153 


SLUDGE  IN  A  STATE  OF  PL'KI  I  Y, 

For  primary  bibliographic  entry  see  Field  5D. 
W77-06I54 


EFFECTS  Of  SEWAGE  SLUDGE  AM)  SLl 
COMPOST  APPLIED  TO  SOU.  ON  SOME 
PHYSICAL  AND  CHEMICAL  PROPERTIES 

Agricultural    Research    Service,    BeltsviUe, 
Agricultural  Environmental  Quality  Inst 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06164 


EFFECTS  OF  TRACE  ELEMENTS  ON  LR 
ACTIVITY  IN  SOILS, 

Iowa  State  Univ.,  Ames,  Dept.  of  Agronomy 
For  primary  bibliographic  entry  see  Field  5C. 

W77-06165 


PENNSYLVANIA  USES  LINERS  TO  CON") 
GROUND  WATER  CONTAMINATION  f 
LANDFILL  OPERATIONS, 

Pennsylvania  Dept.  of  Environmental  Resoi 
Harrisburg.  Div.  of  Solid  Waste  Management 
For  primary  bibliographic  entry  see  Field  5G. 
W77-06172 


THE  OPERATION  OF  THE  DUMPING  Al 
ACT  1974, 

Ministry    of    Agriculture,    Fisheries    and 
Burnham-on-Crouch  (England).  Fisheries  La 
For  primary  bibliographic  entry  see  Field  5G 
W77-06176 


MOLYBDENUM  HAZARD  IN  LAND  DISP 
OF  SEWAGE  SLUDGE, 

State  Univ.  of  New  York  at  Binghamton.  D« 

Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06180 


EFFECTS  OF  ANNUAL  AND  ACCUMULA 

APPLICATIONS  OF  SEWAGE  SLUDGE  O 

SIMILATION   OF   ZINC   AND   CADMIUB 

CORN  (ZEA  MAYS  L.), 

Illinois    Univ.    at    Urbana-Champaign.   De] 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5C. 

W77-06181 


BENEFITS      OF      SPREADING      WHEY 
AGRICULTURAL  LAND, 

Kraftco  Corp.,  Glenview,  Dl. 

For  primary  bibliographic  entry  see  Field  5D 

W77-06215 


DEER  HABITAT  RESPONSE  TO  IRRIGA 
WITH  MUNICIPAL  WASTEWATER, 

Pennsylvania  State  Univ.,  University  Park. 

of  Zoology. 

For  primary  bibliographic  entry  see  Field  5C 

W77-06280 


LEACHATE  PLUMES  IN  A  HIGHLY  PER 
BLE  AQUIFER, 

Geological  Survey,  Mineola,  N.Y. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-06331 


WATER  SUPPLY  AND  WASTE  DISPOSAL 
LEBRA,  PUERTO  RICO, 

Geological  Survey,  Fort  Buchanan,  Puerto  R 
D.  G.  Jordan,  and  B.  K.  Gilbert. 
Available  from  the  National  Technical  Inf 
tion  Service,  Springfield,  VA  22161  as  PB-25 
Price  codes:  A03  in  paper  copy,  A01  in  micro 
Water-Resources  Investigations  3-76,  Septi 
1976.31  p,  13  fig,  4  tab,  12ref. 
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criptors:  'Water  resources,  'Surface  waters, 
Mindwater  resources,  'Waste  water  disposal, 
:rto  Rico,  Aquifer  characteristics,  Hydrology, 
er  quality,  Surface-groundwater  relationships! 
er  yield,  Available  water,  Sewage  disposal, 
age  treatment,  Solid  wastes,  Sludge  disposal 
:tion  wells,  Water  quality,  Water  utilization! 
:r  reuse,  Irrigation, 
tifiers:  'Culebra(Puerto  Rico). 

ace-  and  ground-water  resources  of  Culebra, 
to  Rico,  are  small  because  of  periodically  me- 
rainfall  and  a  high  rate  of  evapotranspiration. 
annual  average  surface-water  and  ground- 
r  yields  are  about  6  and  20  million  gallons  per 
re  mile,  respectively.  The  principal  aquifers 
fractured  volcanic  rocks  with  a  probable 
ge  capacity  of  less  than  1  percent  by  volume, 
nd-water  quality  is  poor,  generally  exceeding 
I  milligrams  per  liter  dissolved  solids.  Owing 
e  thin  soil  cover  over  much  of  the  islands, 
active  areas  for  solid-waste  disposal  are 
:d  to  a  few  areas  of  relatively  thick  alluvium, 
proper  treatment,  liquid  effluent  from 
je  treatment  plants  probably  could  be  used 
ligation  of  pastureland  or,  with  more  exten- 
reatment,  for  recharge  to  the  aquifer  supply- 
e  mumccipal  well  field.  (Woodard-USGS) 
06345 


ATE  SEWAGE  DISPOSAL  IN  MAINE. 

:  Dept.  of  Environmental  Protection,  Au- 

rimary  bibliographic  entry  see  Field  5G 
16371 


GEOTHERMAL  PLANT  AT 

LCHAPAN  IN  EL  SALVADOR  AND  ITS 
tBLE  EFFECTS  ON  THE  WATER  QUALI- 
3N  THE  BORDER  RIVER  RIO  PAZ 
'EEN  EL  SALVADOR  AND  GUATEMALA, 
sh  Water  and  Air  Pollution  Research  Lab 
org. 

imary  bibliographic  entry  see  Field  5B 
6382 


NUATION  OF  POLLUTANTS  IN  MU- 
AL  LANDFILL  LEACHATE  BY  CLAY 
RALS:  PART  1-COLUMN  LEACHING 
TELD  VERIFICATION, 

;  State  Geological  Survey,  Urbana. 
unary  bibliographic  entry  see  Field  5B 
6395 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Water  Treatment  and  Quality  Alteration— Group  5F 


tONMENTAL  STUDY  OF  THE  DISPOSAL 
D  MUD  WASTE, 

merit  of  the  Northern  Territory,  Darwin 
uia).    Animal    Industry    and    Agriculture 

:den. 

Pollution  Bulletin,  Vol.  7,  No  1  n  4-6 
fig,  2  tab,  2  ref. 

>tors:  'Mining,  'Mine  wastes,  'Alkaline 
Mud,  Water  pollution,  Alkaline  earth 
Research  and  development,  Water  quality, 
pollution  sources,  Environmental  effects,' 
ia,  Hydrogen  ion  concentration,  Magnesi- 
fluents,  'Marine  animals,  'Benthos,  Water 
n  effects, 
ers:  'Red  mud,  'Bauxite. 

indicated  that  the  control  of  free  alkali  in 
a  was  feasible,  provided  sufficient  sea 
"as  introduced  into  the  settling  ponds, 
toese  conditions  the  supernatant  run-off 
n  less  than  9  and  contained  no  residual  al- 
ignesium  was  found  to  be  a  useful  parame- 
wclude  in  the  pond  effluent,  since  its 
e  was  evidence  that  free  alkali  had  been 
J-  I  he  number  of  biological  taxa  at  each 
tiomtonng  in  June  1973  did  not  differ  sig- 
y  from  the  mean  number  of  taxa  recorded 
jUtion  before  dumping  began.  (Katz) 


CHLORELLA  CULTIVATION  IN  SLUDGE  EX- 
TRACTS, 

Chinese  Univ.  of  Hong  Kong.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C 
W77-06437 


INTERNATIONAL   COOPERATION   FOR   THE 
PREVENTION  OF  MARINE  OIL  POLLUTION 

Miami  Univ.,   Fla.  Sea  Grant  Institutional  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  5G 
W77-06537 


CERTIFICATION  PROCEDURES  AND  DESIGN 

£™£21XSTRUCTION  REQUIREMENTS  FOR 
MARINE  SANITATION  DEVICES. 

Coast  Guard,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  5D 

W77-06558 


TRAIN  V  COLORADO  PUBLIC  INTEREST 
RESEARCH  GROUP,  INC.  (NO  AUTHORITY 
UNDER  FEDERAL  WATER  POLLUTION  CON- 
TROL ACT  TO  REGULATE  DISCHARGE  OF 
THE  SOURCE,  BY  PRODUCT  AND  SPECIAL 
NUCLEAR  MATERIALS  COVERED  BY 
ATOMIC  ENERGY  ACT). 
For  primary  bibliographic  entry  see  Field  6E 
W77-06560 

5F.  Water  Treatment  and 
Quality  Alteration 

POLLUTED  WATER  PURIFICATION, 

Phillips     Petroleum     Co.,     Bartlesville,     Okla. 

(Assignee). 

For  primary  bibliographic  entry  see  Field  5D 

W77-06110 


FILTRATION   RESEARCH   IN   UK   UNIVERSI- 
TIES, 

Exeter  Univ.  (England).  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5D 
W77-06120 


FILTRATION  WITH  GRANULAR  BEDS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5D 
W77-06123 


OZONATION  OF  RECLAIMED  WATER. 

For  primary  bibliographic  entry  see  Field  5D 
W77-06141 


VIRUS-COAL  SORPTION  INTERACTION, 

Lalbhai    Dalpatbhai    Coll.    of    Engineering    Ah- 
medabad  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D 
W77  -06162 


EFFECT  OF  PH  ON  SOME  WATER  TREAT- 
MENT UNIT  PROCESSES  (WPLYW  ODCZYNU 
NA  NIEKTORE  PROCESY  OCZYSZCZANIA 
WODY), 

For  primary  bibliographic  entry  see  Field  5D. 
W77-06189 


REMOVAL  OF  LEAD  IN  WATER  TREATMENT 
(BADANIA  NAD  USUWANIEM  OLOWIU  Z 
WOD), 

For  primary  bibliographic  entry  see  Field  5D 
W77-06190 


REMOVAL     OF     CR(+6)     FROM     POTABLE 

%£JF&,J?Y  ION  EXCHANGE  (USUWANIE 
ZWIAZKOW  CR(+6)  Z  WODY  PITNEJ  ZA 
POMOCA  WYMIANY  JONOWEJ), 

J.  Barcicki,  L.  Pawlowski,  T.  Kyhnke,  and  A. 

Cichocki. 

In:  Metody  Fizykochemiczne  Oczysczczania  Wod 

I   Sciekow   (Referaty   Z   Konferencii   Naukowo- 

Technicznej),    May   6-7,    1976,    Lublin,    Poland, 

Marie  Curie-Sklodowska  University,  Lublin   Vol 

l,p 69-84,  6  fig,  3  tab. 

Descriptors:        'Ion       exchange,        'Separation 
techniques,  'Filtration,  Potable  water,  Chlorides, 
'Water  treatment,   Tanks,   Sodium  compounds, 
Waste  water  treatment. 
Identifiers:  Regeneration,  Amberlite  IRA-900. 

Results  of  investigations  elaborating  the  ion 
exchange  method  for  Cr04(-)  ion  removal  from 
potable  water  are  reported.  This  technique  is 
based  on  filtration  of  water  containing  1-3  milli- 
grams of  Cr(+6)/cu  dm  through  a  column  charged 
with  Amberlite  IRA-900  and  regenerated  to  the 
chloride  form.  Purification  of  5,150  bed  volumes 
of  water  of  the  concentration  of  Cr04(-)  was  done 
at  the  single  operation  cycle.  Regeneration  was  a 
two-stage  process.  The  first  portion  of  the  post- 
regeneration  solution  (1.10-1.3  bed  volumes)  were 
collected  into  a  tank.  Post-regeneration  solution 
from  the  first  operation  was  passed  through  the 
column  first,  at  the  second  regeneration,  and  the 
total  effluent  was  drained  to  sewage.  The  fresh 
solution  of  10%  NaCl  (1.3  bed  volumes)  was  then 
passed  through  the  column  with  complete  collec- 
tion in  order  to  use  it  in  the  next  regeneration 
cycle.  Consumption  of  10%  NaCl  was  minimized 
to  1.3  bed  volumes  and  the  NaCl  consumption  for 
1000  cubic  meters  of  treated  water  amounted  to  25 
kilograms.  (Colhns-FIRL) 
W77-06193 


WATER    TREATMENT    PLANT    PROCESSES 
AND  OPERATIONS, 

Environmental  Protection  Agency,  Philadelphia 

Pa.  Region  III. 

For  primary  bibliographic  entry  see  Field  5D 

W77-06198 


WATER  QUALITY  CRITERIA  FOR  GREAT 
LAKES  WATERS  TO  BE  USED  AS  MUNICIPAL 
AND  INDUSTRIAL  WATER  SUPPLIES, 

Canada    Centre    for   Inland    Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5G 

W77-06230 


A  POTENTIAL  ORGANIC  DISINFECTANT  FOR 
WATER  PURIFICATION, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y.  Dept.  of 
Chemical  Engineering,  and  Rensselaer 
Polytechnic  Inst.,  Troy,  N.  Y.  Dept.  of  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5D 
W77-06250 


HYDROGEOLOGY  OF  THE  SPRING  WATERS 
WITH  HIGH  F  CONTENT  FROM  THE  SUR- 
ROUNDINGS OF  TENDUREK  VOLCANO,  (TN 
TURKISH), 

Ataturk  Univ.,  Erzurum  (Turkey). 

For  primary  bibliographic  entry  see  Field  5B 

W77-06379 


PROTECTION  OF  UNDERGROUND  DRINKING 
WATER  SUPPLIES  -  THE  GONZALEZ  AMEND- 
MENT TO  THE  SAFE  DRINKING  WATER  ACT, 

Openheuner,  Rosenberg,  Kelleher,  and  Wheatley', 

Inc.,  San  Antonio,  Tex. 

For  primary  bibliographic  entry  see  Field  5G 

W77-06548 
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EFFECTS  OF  SOME  INSECT  DEVELOPMENT 
INHIBITORS  ON  MOSQUITO  LARVAE, 

London  School  of  Hygiene  and  Tropical  Medicine 

(England). 

J  R.  Busvine,  Y.  Rongsriyam,  and  D.  Bruno. 

Pesticide  Science,  Vol  7(2),  p  153-160,  1976.  3  fig, 

1  tab,  21  ref. 

Descriptors:  "Insecticides,  *Mosquitos,  'Animal 
physiology,  "Pesticides,  Diptera,  Insect  re- 
sistance, Insect  eggs,  Larvae,  Toxicity,  Mortality, 
"Insect  control,  "Larvicides,  Ovicides,  Enzymes, 
Laboratory  tests. 

Identifiers:  "Insect  development  inhibitors, 
"Juvenile  hormone  mimics,  Unsaturated  fatty 
acids,  Pupae. 

The  compounds  tested  were  isopropyl  (plus  or 
minus)  -(E,E)-1  l-methoxy-3,7-1 1-trimethyl- 

dodeca-2,4-dienoate  (ZR  515)  and  6,  7  epoxy-3- 
ethyl-7-methylnonyl  4-ethylphenyl  ether  (R  20458) 
(two  juvenile  hormone  mimics);  2,6-di-tert-  butyl- 
4-(xx-dimethylbenzyl)phenol(MON  0585)  (which 
inhibits  melanisation  during  pupation);  diflubenzu- 
ron  and  l-(4-chlorophenyl)-3-(2,6- 

dichlorobenzoyDurea  (PH  60:38)  (whicb  affect 
chitinisation  during  moulting);  and  (E)-oct-2-enoic 
acid  and  (E)-non-2-enoic  acid  (all  of  which  are 
claimed  to  have  'teratogenic'  effects  on  insects). 
The  relative  potencies  of  these  chemicals  were  as- 
sessed on  eggs,  larvae  and  pupae  of  several 
mosquito  species.  Their  characteristic  delayed 
harmful  effects  are  described  and  related  to  vari- 
ous stages  of  metamorphosis.  (Katz) 
W77 -06283 


LONDON'S  STORMWATER  PROBLEM, 

Greater  London  Council  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W77-06297 


PROS     AND     CONS     OF     STORM     WATER 
RECHARGE  WELLS, 

Virginia  State  Water  Control  Board,  Richmond. 
For  primary  bibliographic  entry  see  Field  5B. 
W77-06324 


ATTITUDES  OF  PROFESSIONALS  IN  WATER 
MANAGEMENT  TOWARD  THE  USE  OF 
WATER  QUALITY  INDICES, 

American  Bar  Foundation,  Chicago,  HI. 

W.  A.  Thomas. 

Journal  of  Environmental  Management,  Vol.  4,  p. 

325-338,  1976.  3  tab.,  13  ref. 

Descriptors:  "Attitudes,  "Professional  personnel, 

Surveys,  Management,  Water  quality  standards, 

Bioindicators. 

Identifiers:  "Water  quality  indices. 

Attitudes  of  professionals  regarding  the  applica- 
bility of  water  quality  indexes  were  surveyed  by  a 
questionnaire  distributed  to  1800  randomly 
selected  subscribers  to  'Water  and  Sewage 
Works.'  Useful  responses  were  received  from  226 
individuals,  representing  a  broad  range  of  profes- 
sional training  (engineering,  chemistry,  business, 
and  science),  employers  (state,  local  and  federal 
government,  industry,  consulting  firms,  and 
university),  and  occupational  designations 
(engineering,  sales  or  administration,  and  science 
or  teaching).  Results  indicated  that  water  manage- 
ment professionals  generally  agreed  that  present 
methods  for  reporting  water  quality  are  in- 
adequate, that  politicians  and  the  public  do  not 
really  know  what  is  meant  by  water  pollution,  and 
that  a  need  exists  for  uniform  and  objective 
descriptors  of  water  quality.  However,  they  dis- 
agreed on  the  relative  merits  and  limitations  of  nu- 
merical water  quality  indices,  with  some  clear 
delineations  according  to  professional  training, 
type  of  employer,  and  occupational  responsibility. 
The  main  disadvantages  perceived  were  potential 
misinterpretation  and  misuse  of  an  index,  and  loss 
of  technical  detail  as  a  result  of  aggregating  data. 
(Luedtke-  Wisconsin) 


W77  06353 

1976  MINNESOTA  WATER  QUALITY  INVEN- 
TORY: REPORT  TO  CONGRESS  SECTION  305 

(B). 

Minnesota     Pollution     Control     Agency,     Min- 
neapolis. 
For  primary  bibliographic  entry  see  Field  5A. 

W77-0',355 


INLAND  LAKE  WATERSHED  ANALYSIS, 

Michigan  Univ.,  Flint.  Dept.  of  Physical  Geog- 
raphy. 

W.  M.  Marsh,  and  T.  E.  Borton. 
Michigan  Dept.  of  Natural  Resources,  Lansing, 
Report  May  1976. 92  p.  29  fig.,  4  tab.,  10  ref. 

Descriptors:    "Comprehensive   planning,    "Water 

quality,  "Lakes,  "Watershed  management,  Water 

management(Applied),  Michigan,  Planning,  Lake 

shores,      Monitoring,      Land      use,      Analytical 

techniques. 

Identifiers:  "Problem  identification  and  ranking. 

The  relationship  between  inland  lakes  and  their 
watersheds  forms  the  basis  for  an  approach  to 
planning  and  management  associated  with  lake 
water  quality.  The  study  objectives  are  to  establish 
a  set  of  non-technical  methods  that  can  be  used  to: 
(1)  build  an  information  base  on  inland  lake 
watersheds;  (2)  analyze  watershed  data  and  infor- 
mation for  planning  and  management  purposes;  (3) 
establish  planning  and  management  guidelines  for 
lake  watersheds.  In  the  first  of  four  reports  sec- 
tions, discussion  is  centered  on  a  hypothetical  lake 
and  watershed  whose  characteristics  are  similar  to 
medium-size  Michigan  lakes.  The  second  section 
identifies  a  set  of  watershed  and  shoreline  charac- 
teristics which  can  be  monitored  and  systemati- 
cally recorded  by  local  residents,  land  owners  and 
officials,  for  later  use  an  an  information  data  base. 
The  third  section  describes  an  approach  to  analyz- 
ing lake  watersheds  in  terms  of  identifying  critical 
areas  and  ranking  sub-basins  for  planning  and 
management  attention.  The  fourth  section  offers  a 
set  of  guidelines  defined  separately  for  shorelands 
and  sub-basins.  Shorelands  are  classed  into  three 
orders,  each  of  which  carries  a  specified  develop- 
ment capacity.  Six  guidelines  are  defined  for  sub- 
basins  and  these  are  designed  to  minimize  the  in- 
fluence of  sub-basin  drainage  on  lake  water  quali- 
ty. (Harris-Wisconsin) 
W77-06356 


MAINE  LAKE  WATER  QUALITY  STRATEGY. 

Maine  Dept.  of  Environmental  Protection,  Au- 
gusta. 

For  primary  bibliographic  entry  see  Field  5C. 
W77-06357 


POLICY  REGARDING  THE  USE  OF  COPPER 
COMPOUNDS  AS  AQUATIC  HERBICIDES  IN 
MAINE. 

Maine  Dept.  of  Environmental  Protection    Au- 
gusta. Div.  of  Lakes  and  Biological  Studies. 
Report  February  1976.  13  p.  1  tab.,  44  ref. 

Descriptors:  "Copper  sulfate,  "Toxicity,  "Maine, 
Rates  of  application,   Lethal  limit,   Fish,   Hard- 
ness(Water),  Alkalinity,  Aquatic  animals,  Copper 
compounds,  Algicides,  Toxins,  "Algal  control. 
Identifiers:  Bioaccumulation. 

It  is  recommended  that  application  of  copper  com- 
pounds for  algae  control  be  discontinued  in  Maine 
because  they  are  extremely  toxic,  non-selective 
and  non-biodegradable.  Extensive  use  of  copper 
sulfate  in  Maine's  soft  waters  has  not  effected 
long-term  control  and,  in  some  cases,  no  short- 
term  control  of  algae.  Even  the  application  of  a 
proper  level  of  copper  presents  a  potential  hazard 
as  sedimented  copper  may  be  accumulated  by 
benthic  organisms.  Concentrations  of  the  algicide 
ranging  from  2-2000,000  ppb  have  been  reported 


lethal  to  various  fishes  in  different  water*, 
pending  on  fish  species,  age,  dissolve 
temperature,  lentic  or  lotic  environments,  ami 
of  oranic  matter  present,  and  carbonats.  S 
unknown  or  unsuspected  factor(sj  may  alto 
count  for  the  many  toxicity  variations.  The  to 
ty  to  fathead  minnows,  bluegills,  brown  bullhe 
rainbow  trout,  A'lantic  salmon,  and  brook  ti 
and  to  Daphnia,  snails,  amphipods,  crayfish 
mayflies  are  documented,  giving  exposure,  U 
limit,  copper  concentration  and  total  alkalinity 
total  hardness.  Chonic  effects  on  aquatic  anil 
are  also  discussed.  (Auen-Wisconsm) 
W77-06366 


REPORT  ON  RESULTS  OF  RAINV  KJVKK  I 
TAINTING  QUESTIONNAIRE. 

Minnesota  Pollution  Control  Agency,  Rose* 

Water  Quality  Div. 

January  1976.  53  p.  19  tab.,  3  append. 

Descriptors:    "Odor,    "Taste,    "Fish,    "Surv 
"Minnesota,  Pulp  wastes,  Water  pollution  effi 
Fishing,  Organoleptic  properties,  Attitudes. 
Identifiers:    "Rainy  RiverfMinn),   Public  opi 
sampling. 

The  methodology  and  results  are  given  of  a  su 
of  a  large  population  of  fishermen  who  live  ir 
vicinity  of  the  Minnesota  section  of  the  R 
River  who  were  asked  whether  they  noted  l 
and  odor  problems  in  their  catches,  and  when 
where  these  problems  were  most  severe  The 
graphical  scope  of  the  survey  reflected  both  th 
sidential  and  occupational  characteristics  of 
residents,  particularly  those  occupations  rel; 
to  the  pulp  and  paper  mills  industry,  and  how 
affiliations  with  the  major  polluters  affect 
evaluation.  The  survey  was  based  on  three  i 
segments,  from  its  headwaters  in  Rainy  Lake  t 
mouth  at  the  Lake  of  the  Woods.  A  majority  o 
fishmen  who  returned  their  questionnaires 
they  thought  their  fish  tasted  or  smelled  bad, 
more  complaints  from  the  Sault  Rapids  area 
from  any  other  portion  of  the  river.  Fish  caug 
the  spring,  especially  during  May  and  June,  \ 
identified  as  most  likely  to  have  taste  and  j 
problems.  Significant  differences  in  the  respo 
between  three  segments  of  the  river  illustrated 
geographical  residence  played  a  strong  role  ii 
responses.  Comments  made  by  68%  of  the  res 
dents  indicated  that  the  majority  felt  that  polli 
and/or  fish  tainting  and  reduction  in  spawning 
caused  by  pulp  and  paper  mills  at  Intemati 
Falls,  Minnesota  and  Fort  Frances,  Ont 
(Auen-Wisconsin). 
W77-06367 


PRIVATE  SEWAGE  DISPOSAL  IN  MAINE. 

Maine  Dept.  of  Environmental  Protection, 

gusta. 

July  1974.  29  p. 

Descriptors:  "Domestic  wastes,  "Rural  ai 
"Maine,  "Sewage  treatment,  "Sewage  disp« 
Waste  treatment,  Filters,  Disinfection,  St 
tanks,  Biological  treatment,  Capital  costs,  Op« 
ing  costs,  Secondary  treatment. 
Identifiers:  Private  sewage  disposal. 

To  help  homeowners  comply  with  Maine's  rej 
tion  banning  untreated  waste  discharges 
waters  after  October  1,  1976,  a  guide  foi 
sidences  that  cannot  be  connected  to  a  muni" 
treatment  system  prescribes  acceptable  dom 
waste  treatment  alternatives  for  both  seasonal 
year-round  residences.  Choices  of  treatment 
prescribed  for  discharges  into  coastal  waters,  1 
flowing  rivers,  small  streams,  lakes  and  pondsi 
ternative  sewage  systems  described  include  si 
tank  arrangements,  holding  tanks,  mechai 
treatment  units  and  waste  separation.  Direcl 
are  given  as  to  how  to  determine  the  best  tyr 
suitable  disposal  and/or  treatment  system,  in<j 
ing  illustrations  and  descriptions  of  the  openl 
and  installation  of  various  units.  A  chart  Iistsi 
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iges  and  disadvantages  of  each  method,  gives 
pproximate  initial  installation  costs  (in  1974) 
i  Derating  costs.  In  dwellings  used  only  occa- 
Uy,  in  areas  limited  in  water  or  electricity,  or 
•niciles  located  on  lakes  or  ponds  (which  can- 
;ceive  treated  effluents),  various  methods  of 
Bg  human  waste  are  suggested.  (Auen- 
>nsin). 
96371 


•USED   TROPHIC    CLASSIFICATION   OF 
GREAT  PONDS  OF  MAINE, 

:  Dept.  of  Environmental  Protection,  Au- 
Div.  of  Lakes  and  Biological  Studies, 
■imary  bibliographic  entry  see  Field  5C 
16372 


SIFICATION  OF  SURFACE  WATERS. 

Dept.  of  Environmental  Protection,  Au- 

Re vised  Statutes  Annotated,  Title  38 
er  3,  October  1975.  53  p. 

ptors:  'Surface  waters,  *Water  quality  stan- 
•Maine,    *Classification,   Lakes,   Rivers, 
vaters,  Streams,  Ponds,  Legislation,  Estua- 
egulation,  Laws. 

quality  standards  for  inland  and  tidal  waters 
sscribed  under  Title  38  of  Maine's  Revised 
:s  delineating  the  degree  of  recreation 
,  industrial  uses,  potable  water  supply,  and 
suitable  for  wildlife  and  fish.  Freshwater 
ications  range  from  Class  A,  the  highest, 
h  Classes  B-l  and  B-2,  to  Classes  C  and  D^ 
etailing  permissible  in-class  extent  of  dis- 

oxygen  content  and  conform  bacteria, 
tions  common  to  all  classifications  are  that 
:  free  from  sludge  deposits,  solid  refuse  and 
5  solids  such  as  oils,  grease  or  scum;  that 
hall  be  no  disposal  of  substances  which  im- 
lor,  turbidity,  taste  or  odor,  nor  such  matter 
Mild  alter  the  temperature  or  the  hydrogen 
lcentration  such  that  would  be  harmful  to 
life.  No  discharges  are  allowed  of  radioac- 
atter,  harmful  chemicals,  or  inadequately 
sewage.  The  classifications  entail  the  range 
patible  uses,  such  as  contact  sports,  potable 
upply  after  treatment,  industrial  uses,  wil- 
abitats  and  fish.  Tidal  and  marine  water 
include  SA,  SB-1,  SB-2,  SC  and  SD  and  in 
i  to  the  designated  standards  for  fresh 

include  suitability  for  shellfish,  with  the 
D  allocated  for  power  generation,  naviga- 
dustrial  process  or  cooling  waters,  and  for 
jration.  Each  body  of  water  in  the  state  is 
ccompanied  by  the  appropriate  classifica- 
uen-Wisconsin) 
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*Y  OF  THE  PHOSPHATE  DETERGENT 
INDIANA, 

sterColl.,  North  Manchester,  Ind 

berly. 

ings  of  the  Indiana  Academy  of  Science 

p  405-414, 1975.  55  ref. 

tors:  *Detergents,  'Indiana,  'Legislation, 

lates,  'Eutrophication,  History,  Reviews, 

wnal  Joint  Commission,  Regulation   Pol- 

latement. 

rs:  Phosphate  detergent  bans. 

I  decision  by  the  Indiana  State  Legislature 
Phosphate  in  laundry  detergents,  and  the 
*sy  generated  by  this  move,  are  reviewed 
I  background  of  50  years  of  research  on 
Uonship  of  algae  growth  and  dissolved 
tes  in  water.  The  complete  disappearance 
n  in  the  central  basin  of  Lake  Erie  in  1964 
I  studies  of  the  Great  Lakes  by  the  United 
anada  International  Joint  Commission 
view  of  eliminating  eutrophication.  The 
Water  Pollution  Control  Administration's 
■es  and  a  paper  issued  in  1966  proposed 


research  on  substitution  of  other  chemicals  for 
phosphate.  However,  the  Joint  Indus- 
try/Government Task  Force  on  Eutrophication 
tormed  by  the  Interior  Department,  and  heavily 
staffed  by  detergent  manufacturers,  emphasized 
phosphate  removal  from  waste  waters  rather  than 
detergent  reformulation.  Because  the  U.  S.  Con- 
gress failed  to  act  in  concert  with  the  Canadian 
Government,  the  various  states  which  surround 
the  Great  Lakes  passed  legislation  limiting  the 
amount  of  phosphorus  in  detergents  that  could  be 
used  in  those  areas.  Pressured  from  the  detergent 
industry  to  repeal  or  amend  the  state/local  laws 
failed  and  now  the  detergent  companies  are  selling 
non-phosphate  detergents.  The  Second  Annual 
Report  on  Great  Lakes  Water  Quality  indicates 
that  their  water  quality  has  improved  since  1971 
and  recommends  that  the  United  States  institute 
legislation  similar  to  the  Canadian  law  restricting 
phosphorus  levels  in  detergents.  (Auen-Wiscon- 
sin) 
W77-06378 


WATER  POLLUTION  FROM  INDUSTRIAL 
SOURCES  IN  SWEDEN  AND  RECENT  TRENDS 
TO  PREVENT  IT, 

Swedish  Water  and  Air  Pollution  Research  Lab., 

Goteborg. 

L.  Landner. 

Report  IVL  B  306,  June  1976.  (Presented  at  the 

24th  Iranian  Medical  Congress  on  'Environmental 

Health'  September  5-12,  1975,  Ramsar,  Iran)    9 

fig,  1  tab. 

Descriptors:  'Industrial  wastes,  'Water  pollution 
control,  'Legislation,  'Foreign  countries, 
Technology,  Pulp  and  paper  industry,  Mineral  in- 
dustry, Chemical  industry,  Water  reuse,  Permits, 
Sites,  Mercury,  Polychlorinated  biphenylsl 
Research  facilities,  Oil  wastes,  Recycling,  Pollu- 
tion abatement. 

Identifiers:  'Sweden,  Energy  conservation, 
Resource  conservation,  Ore  dressing  industry, 
Steel  industry,  Industry-government  cooperation, 
Chlorine  industry,  Product  recovery,  Waste  oil 
reuse,  Waste  utilization. 

Technological  innovations  resulting  from  coopera- 
tive industry-government  research  in  Sweden  to 
restrict  pollution  by  the  pulp  and  paper  industry, 
ore  dressing  plants,  the  chlorine  industry's  mercu- 
ry discharges,  the  steel  industry,  and  waste  reuses 
are  described.  To  facilitate  reuse  of  waste  materi- 
als, the  Nordic  Organization  for  Waste  Exchange 
functions  as  a  clearing  house  for  buyers.  A  method 
of  removing  polychlorinated  biphenyls  from  waste 
oil  in  an  ammonia  plant  is  detailed.  The  Swedish 
Environment  Protection  Act  functions  under  a 
permit  system  defining  individual  conditions.  It 
requires  permits  to  locate  any  industrial  activity 
and  evaluates  plant  sites  in  the  perspective  of  en- 
vironmental   protection,    economics,    infrastruc- 
ture, and  labor  market  policy.  Detailed  plans  must 
be  presented  to  the  Franchise  Board  for  the  Prote- 
cion  of  Environment  to  define  discharges  to  water 
and  air;  Board  decisions  are  reviewed  by  other 
regulatory    bodies    and    public     hearings.     The 
Board's  permit  is  valid  for  then  years,  contingent 
on  technical  developments  in  pollution  abatement. 
Specific  legislative  provisions  and  grants  are  ap- 
plicable to  old  and  existing  industrial  plants.  The 
Swedish  Product  Control  Act  places  burden  of 
proof  on  the  handler,  producer,  or  seller  of  any 
chemical  product  by  requiring  that  he  must  know 
the  product's  composition  and  the  extent  of  its  en- 
vironmental,  public   health   and   waste   disposal 
threat.  (Auen-Wisconsin) 
W77-06383 


Descriptors:  'Aquatic  weed  control,  'Dredging, 
Sediments,  'Water  chemistry,  Foreign  research' 
Phosphorus,  Nitrogen,  Trophic  level,  'Lake  sedi- 
ments, Foreign  countries. 

Identifiers:  *L~  -  restoration,  *L^ke  Trum- 
men(Sweden),  Sedin.    -t  chemistry. 

Restoration  measures  such  as  suction  dredging 
and  macrophyte  elimination  were  applied  in  1970- 
71  to  Lake  Trummen,  a  small,  shallow  body  of 
water  in  southern  Sweden  that  was  previously 
severely  polluted.  The  restoration  resulted  in  a  sig- 
nificant change  in  water  quality.  Phosphorus  and 
nitrogen  decreased  drastically  and  the  role  of  the 
sediment     in     recycling     nutrients     has     been 
minimized.  The  surface  sediment  is  now  oxidized, 
brown  and  consolidated,  is  less  organogenic,  and 
contains    less    nitrogen    and    phosphorus.    The 
decrease  in  phosphate  concentrations  in  the  in- 
terstitial water  is  striking.  Ammonium  in  the  in- 
terstitial water  has  decreased  to  less  than  half  its 
1969  concentrations.  Under  anoxic  conditions  the 
release  from  the  new  surface  sediment  is  much 
lower  than  from   the  fromer  surface   sediment. 
Phosphate  is  now  usually  at  levels  below  10  micro- 
grams P/l  and  particulate  phosphorus  fluctuates 
together  with  organic  soluble  phosphorus  around  a 
ratio  of  1.  Laboratory  experiments  and  field  stu- 
dies indicate  that  the  denitrification  activity  at  the 
new    sediment    surface    is    rather   low.    No   gas 
production  from  the  new  sediment  has  been  ob- 
served. Data  comparisons  in  the  study  are  also 
given  for  before  and  after  the  restoration  for  am- 
monia levels,  organic  nitrogen,  nitrate  concentra- 
tions, nitrite,  soluble  reactive  silica  distribution, 
alkalinity,  inorganic  carbon,  organic  carbon  and 
ionic  composition.  (See  also  W77-06388  and  W- 
06389)  (Harris- Wisconsin) 
W77-06387 


LAKE  TRUMMEN  RESTORATION  PROJECT. 
I.  WATER  AND  SEDIMENT  CHEMISTRY, 

L.  Bengtsson,  S.  Fleischer,  G.  Lindmark,  and  W. 

Ripl. 

Verhandlungen  Internationale  Vereinigung  Lim- 

nologie,  Vol.  19,  p.  1080-1087,  1975.  5  fig.,  2  tab.,  8 

ref. 


LAKE  TRUMMEN  RESTORATION  PROJECT 
H.  BACTERIA,  PHYTOPLANKTON  AND 
PHYTOPLANKTON  PRODUCTIVITY, 

G.  Cronberg,  C.  Gelin,  and  K.  Larsson. 
Verhandlungen  Internationale  Vereinigung  Lim- 
nologie,  Vol.  19,  p.  1068-1096,  1975.  8  fig     1  tab 
16  ref. 

Descriptors:  'Reclamation,  'Aquatic  bacteria, 
'Phytoplankton,  'Primary  productivity,  Foreign 
research,  Biomass,  Cyanophyta,  Photosynthesis, 
Trophic  level,  Dredging. 

Identifiers:  'Lake  restoration,  'Lake  Trum- 
men(Sweden),  Macrophyte  control. 

Restoration  measures  such  as  suction  dredging 
and  macrophyte  elimination  were  applied  in  1970- 
71  to  Lake  Trummen,  a  small,  shallow  body  of 
water  in  southern  Sweden  that  was  previously 
severely-polluted.      The     number     of     aerobic 
heterotrophic  bacteria  in  the  water  did  not  change 
after   the   restoration.    A   marked   decreased   of 
protein,  starch  and  glucose  decomposing  bacteria 
was  observed.  In  the  sediment  all  the  examined 
physiological  groups   of  bacteria   were   concen- 
trated to  the  uppermost  5  cm,  where  most  of  them 
occurred  in  the  same  number  as  before.  In  connec- 
tion with  the  restoration  the  mean  biomass  of 
phytoplankton     from     June     until     September 
decreased  from  75  to  10  mg/1  due  to  the  lower 
abundance  of  blue-green  algae.  The  productivity 
structure  of  the  phytoplankton  communities  was 
changed.  In  spite  of  the  decrease  of  the  mean  an- 
nual productivity  from  375  to  225  grams  C  per 
square  meter,  the  yearly  productivity  of  algae  with 
a  mean  diameter  of  less  than  45  millimicrons  did 
not    change.    More    than    60%    of    the    annual 
phytoplankton  production  was  photosynthesized 
by  algae  less  than  10  millimicrons.  The  diversity  of 
phytoplankton  increased  when  the  fertility  of  the 
lake  decreased.  (See  also  W77-06387  and  W77- 
06389)  (Harris-Wisconsin) 
W77-06388 
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LAKE  TRUMMEN  RESTORATION  PROJECT. 
III.  ZOOPLANKTON,  MACROBENTHOS  AND 
FISH, 

G.  Andersson,  H.  Berggren,  and  S.  Hambin. 
Verhandlungen  Internationale  Vereinigung  Lim- 
nologie,  Vol.  19,  p.  1067-1106,  1975.  5  fig.,  3  tab., 
1 1  ref . 

Descriptors:  *Dredging,  'Reclamation, 

'Zooplankton,  'Benthos,  *Fish  populations,  Fish 
types,  Fishkill,  Food  chains,  Foreign  research, 
Nutrient  removal. 

Identifiers:  "Lake  restoration,  "Lake  Trum- 
men(Sweden),  Macrophyte  control. 

Restoration  measures  were  applied  in  1970-71  to 
Lake  Trummen,  a  small,  shallow  body  of  water  in 
southern  Sweden  that  was  previously  severely  pol- 
luted. The  most  striking  effect  of  the  restoration 
on  the  zooplankton  community  is  the  decline  in  the 
number  of  most  species,  although  the  numerical 
proportions  among  most  species  are  largely 
unchanged.  Among  11  species,  only  Keratella 
cochlearis  increased.  K.  quadrata,  Brachionus  ca- 
lyciflorus,  B.  angularis,  Anuraeopsis  fissa, 
Trichocerca  pusilla,  Filinia  longiseta,  Daphnia  lon- 
gispina,  D.  cucllata,  Bosina  longirostris  and 
Chydorus  sphaericus  all  decreased  and 
Brachionus  budapestinensis  disappeared.  The 
most  evident  qualitative  change  among 
macrobenthos  was  the  appearance  of  Anodonta 
cygnea  in  even  the  deepest  parts  of  the  lake  (about 
2.5  meters)  where  small  individuals  of  this  species 
can  now  be  found.  Surprisingly,  the  dredging  did 
not  result  in  any  profound  decrease  in  the  number 
of  benthos  as  a  whole.  At  least  for  the 
chironomids,  this  might  be  due  to  the  mobility  of 
the  larvae.  Whereas  the  biomass  of  the  fish  com- 
munity was  very  large  before  the  restoration,  the 
reclamation  work  combined  with  a  hard  winter  in 
1970  seriously  reduced  catches  of  most  of  the 
lake's  species.  These  declines,  some  of  which 
were  recovering  by  1973  and  1974,  were  probably 
due  to  disturbances  in  the  food  chain  caused  by 
the  restoration.  (See  also  W77-06387  and  W77- 
06388)  (Harris-Wisconsin) 
W77-06389 


INVOLVING  THE  PUBLIC  IN  LIMNOLOGY- 
AN  APPROACH  TO  COMMUNICATION, 

Minnesota  Univ.,  Minneapolis.  Limnological 
Research  Center. 

J.  Shapiro,  J.  B.  Lundquist,  and  R.  E.  Carlson. 
Verhandlungen    International    Vereinigung    Lim- 
nologie,  Vol.  19,  Part  II,  p.  866-874,  1975.  6  fig.,  1 
tab.,  3  ref. 

Descriptors:  *Water  quality,  On-site  data  collec- 
tions, 'Lakes,  'Minnesota,  *Secchi  disks, 
Baseline  studies,  Basic  data  collections,  Field 
data,  Opacity,  Instrumentation,  Monitoring,  Lim- 
nology, Trophic  level,  Attitudes. 
Identifiers:  'Citizen  participation,  'Volunteer  pro- 
grams. 

A  water  quality  screening  program  is  described,  in 
which  interested  individuals,  groups  and  organiza- 
tions were  enrolled  in  a  volunteer  program  to  take 
Secchi  disk  readings  at  approximately  250  of  Min- 
nesota's 12,000  lakes  and  to  mail  in  the  monitored 
data  to  a  program  center.  The  effort  was  devised 
as  an  answer  to  potential  logistical  and  organiza- 
tional problems  that  would  be  otherwise  involved 
in  any  comprehensive  effort  to  gather  limnological 
data  on  even  the  2,500  most  important  of  the 
state's  lakes.  A  single  diagnostic  parameter  was 
sought  that  could  yield  much  of  the  information 
necessary  to  define  a  lake's  trophic  status,  and 
water  transparency  was  accordingly  selected  for 
mass  measurement.  To  reduce  expenses,  it  was 
decided  to  locally  manufacture  simple  20-centime- 
ter diameter  Secchi  disks  of  slightly  unconven- 
tional shape.  These  were  supplied  to  volunteers 
with  waterproof  instructions  and  with  25  feet  of 
rope  marked  off  at  6-inch  intervals.  Volunteers 
were  obtained  as  a  result  of  a  publicity  campaign 
in  35  newspapers  published  in  10  of  the  state's  87 


counties.  Efforts  are  being  made  to  extend  the  pro- 
gram to  other  areas  of  the  state.  Data  is  fed  back 
by  means  of  simple  reply  cards  with  provision  foi 
weekly  disk  readings  throughout  the  summer.  The 
various  uses  of  the  data  to  date  are  described. 
(Harris-Wisconsin) 
W77-06392 


PROCEEDINGS  OF  THE  CONFERENCE  ON 
NONPOINT  SOURCES  OF  WATER  POLLU- 
TION: PROBLEMS,  POLICIES  AND 
PROSPECTS. 

Purdue  Univ.,  Lafayette,  Ind.  Water  Resources 
Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W77 -06396 


INTEREST  GROUP  PERCEPTIONS  OF 
DEVELOPMENT  ISSUES  IN  TIDEWATER  VIR- 
GINIA, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6G. 
W77  -06400 


OIL    SLICK     SAMPLING     APPARATUS    AND 
METHOD, 

Calspan  Corp.,  Buffalo,  N.Y.  (Assignee). 
For  primary  bibliographic  entry  see  Field  5  A. 
W77-06444 


ABSORBENT  PRODUCTS  FOR  HYDROCAR- 
BONS, 

Societe  Rhodiaceta,  Paris  (France).  (Assignee). 
P.  Porte. 

U.S.  Patent  No.  3,990,970,  3  p,  8  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
952,  no  2,  p  761,  November  9,  1976. 

Descriptors:  'Patents,  'Oil  pollution,  'Oil  spills, 
'Water  pollution  treatment,  'Water  quality  con- 
trol, 'Absorption,  'Polymers,  Organic  com- 
pounds, Plastics. 

Identifiers:  Hydrophobic  material,  Oleophilic 
material,  'Absorbents. 

A  pulp,  i.e.  an  amorphous  mass  obtained  by 
precipitation  by  means  of  a  non-solvent,  of  an  ar- 
tificial or  synthetic  polymer,  preferably  a  polya- 
mide  or  polyester,  is  used  as  an  absorbent  for  oil 
floating  on  water.  Advantageously  the  pulp  is 
coated  with  1  to  5%  of  its  weight  of  a  hydrophobic 
and  oleophilic  material,  especially  a  long  chain 
paraffin  or  chlorinated  paraffin.  Because  of  their 
absorbency  towards  hydrocarbons,  which  is  very 
high  and  their  good  absorption  selectivity,  the 
pulps  of  this  invention  are  of  great  interest  and 
great  efficiency  for  the  absorption  and  agglomera- 
tion of  layers  of  petroleum  products  spread  on  the 
surface  of  seas,  oceans,  and  waterways.  For  this 
purpose,  they  can  be  packed  either  in  the  form  of 
slubs  in  threads,  or  in  the  form  of  bricks,  the  pulp 
being  held  together  by  agglomeration  by  means  of 
a  phenolic  binder.  (Sinha-OEIS) 
W77-06456 


RIGGING  SYSTEM  FOR  AN  ENDLESS  ODL 
MOP, 

Oil  Mop,  Inc.,  Belle  Chasse,  La.  (Assignee). 
C.  McLeUan. 

U.S.  Patent  No.  3,990,975,  4  p,  6  fig,  5  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
952,  no  2,  p  762,  November  9,  1976. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
♦water  pollution  treatment,  Water  quality  control, 
Water  pollution  control,  Adhesion,  Boats. 
Identifiers:  Rigging,  Oil  mops. 

In  combination  with  a  vessel  and  an  endless  oil 
mop,  oil  is  collected  from  the  surface  of  a  body  of 
water  by  the  adherence  of  the  oil  to  the  oil  mop. 
The  endless  oil  mop  driven  through  an  engine  or 


motor  driven  wringer  mechanism,  makes 
passes  over  and  through  an  oil  contamina 
of  water  from  the  deck  of  a  vessel  Ihu  it  a 
pushed  by  using  sarnpson  posts  on  the  deck 
vessel  and  connecting  spars  to  the  pod 
suoyantly  supporting  the  free  ends  of  the 
and  mounting  mop  pulleys  at  the  end  of 
and  one  pulley  between  the  spars  on  the  i 
vessel  at  the  water  line.  (Sinha-OHIS) 
W77 -06459 


CYCLONE      WITH      PLURAL      PERIPH , 
DISCHARGE  TUBES, 

For  primary  bibliographic  entry  see  Field  5D» 

W77-06460 


NONPOINT   SOURCES   AND   PLANNING  I 
WATER  POLLUTION  CONTROL, 

Rutgers  -  The  State  Univ.,  New  Brunswick, 

Water  Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Held  5B 

W77-06461 


EXPERIMENTAL  STUDY  OF  WIND  EFFI 
ON  REAERATION, 

National  Bureau  of  Standards,  Washington 

Fluid  Meters  Section. 

For  primary  bibliographic  entry  see  Field  2L 

W77-06520 


THE  IMPACT  OF  PUBLIC  LAW  92-500  01 
NICIPAL  POLLUTION  CONTROL  TECH?» 
GY, 

Municipal  Environmental  Research  Lab.,  C 

nati,  Ohio. 

For  primary  bibliographic  entry  see  Field  5D 

W77-06532 


LEGAL  CRITERIA  NEEDED  TO  PROVTO 

FECTIVE   INSTRUMENTS   FOR   INVENT 

DEVELOPMENT,   CONSERVATION  AND 

OF    WATER    RESOURCES    AT   THE   L'. 

LEVEL, 

Ministry  of  Agriculture,  Tel-Aviv  (Israel). 

Commission. 

For  primary  bibliographic  entry  see  Field  6E 

W77-06533 


THE   EFFECTS    OF   DREDGING   ON  W 
QUALITY  IN  THE  NORTHWEST, 

Environmental  Protection  Agency,  Seattle, 

Region  X. 

G.  O'Neal,  and  J.  Sceva. 

Available  from  the  National  Technical  Inl 

tion  Service,  Springfield,  VA  22161  as  PB-22 

Price  codes:  A08  in  paper  copy,  A01  in  micrc 

July  1971.  158  p,  14  fig,  8  tab,  2  append. 

Descriptors:  'Pacific  Northwest  US,  *Dre 
'Bottom  sampling,  'Spoil  banks,  'On-siU 
collections,  Bottom  sediments,  Dissolved  o> 
Federal  government,  State  goverai 
Washington,  Oregon,  Administrative  age 
Sediments,  Sampling,  Chemical  analysis, 
collections,  Laboratory  tests.  On-site  invi 
tions,  On-site  tests,  Soil  analysis,  Testing 
mits,  Columbia  River. 
Identifiers:  Administrative  regulations,  Wilk 
River. 

In  the  Pacific  Northwest  dredging  of  rivei 
harbors  is  an  extensive  activity.  The  m 
dredged  can  have  a  serious  detrimental  effi 
both  water  quality  and  the  aquatic  enviror 
An  act  of  Congress  provides  that  a  permit  I 
tained  before  dredging  operations  begin.  Su 
plications  are  submitted  to  the  Federal  and 
environmental  and  fishery  agencies  who  ha 
risdiction  in  the  areas  to  be  dredged.  In  or: 
decide  intelligently  whether  or  not  a  permit  i 
be  granted  it  is  necessary  to  have  informati 
river  bottom  materials,  operating  charade 
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:dging  equipment,  and  spoil  disposal  practies. 
study  provides  such  information.  Topics 
sed  include  spoil  disposal  in  locations  deter- 
i  on  an  ad  hoc  basis  with  no  long  term  plan 
ible.  The  resulting  disturbance  of  bottom 
ials  reduces  dissolved  oxygen  levels.  The 
recommeds  that  zoning  should  be  initiated  in 
i,  and  dredging  completely  prohibited  in  cer- 
reas  as  well  as  long-term  land  disposal  sites 
available  for  dredge  spoil.  In  addition  it  is 
sted  that  applicants  for  dredging  permits  pro- 
data  on  the  chemical  and  physical  charac- 
cs  of  the  material  to  be  dredged.  Regulatory 
ies  are  also  urged  to  monitor  selected  pro- 
to  insure  compliance  with  permit  require- 
.  (Moorhouse-Florida) 
)6535 


RNATIONAL  COOPERATION   FOR   THE 
ENTION  OF  MARINE  OIL  POLLUTION, 

i  Univ.,  Fla.  Sea  Grant  Institutional  Pro- 
Anderson,  and  W.  K.  Bissell. 
ible  from  Information  Services,  Sea  Grant 
im,  University  of  Miami,  1541  Brescia 
Gables,  Florida  33124,  $3.00.  Sea  Grant 
ical  Bulletin  No.  33,  September,  1975  145  n 
58-14.  y' 

ptors:  "Oil  pollution,  *Oil  spills,  *Oil  indus- 
[Yeaties,  International  law,  Legal  aspects, 
ational  waters,  Law  of  the  sea,  Water  pollu- 
Vater  pollution  control,  Oil,  Legal  aspects, 
Guard  regulations,  Waste  disposal,  Regula- 
fater  pollution  sources, 
iers:  *Petroleum,  *Petroleum  derivatives, 
:1s,  'Vessel  source  pollution,  Coastal  zone! 
:  ecosystem,  Marine  environment. 

oblem  of  oil  pollution  may  be  divided  into 
slements:  prevention,  control  and  liability. 
'54  International  Conference  on  the  Pollu- 

the  Sea  by  Oil  has  been  ratified  by  sixty- 
lions  which  mane  over  sixty  per  cent  of  the 
»  oil  tanker  tonnage,  but  important  amend- 
itill  await  acceptance  by  two-thirds  of  these 
es.  The  United  States  has  taken  steps  to  im- 
t  all  provisions  of  the  treaty  for  U.S.  ves- 

1978.  Traumatic  vessel  source  discharges 
ip  to  eighty  percent  of  the  world  oil  pollu- 
Jblem.  International  efforts  need  to  be  un- 
n  for  uniformity  of  procedure,  equipment 
ulation  in  the  transportation  of  oil  to  reduce 
ount  of  oil  spilled  as  a  result  of  such 
ges.  When  prevention  measures  fail,  inter- 
1  cooperation  is  necessary  in  developing 
ng  strategies  designed  to  control  the  spills, 
i  spill  has  occurred,  the  question  of  as- 

and  enforcing  liability  must  be  resolved 

nations  having  diverse  interests  and 
phies.  The  authors  discuss  the  con- 
ies of  international  oil  pollution  and  the  ef- 

various  international  organizations  to  deal 

problems.  (Sloan-Florida) 
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COLORADO         RIVER         SALINITY 
EM-OLD   APPROACHES    TO    A    NEW 

:nnig,  and  J.  B.Olson. 

d  Water  Law  Review,  Vol  IX,  No  2,  p  459- 

)•  1  tab. 

ons:  'Colorado  River,  'Colorado  River 
Mexico,  'Salinity,  'Saline  water,  Project 
,  Projects,  International  law,  Interstate 
Interstate,  International  commissions, 
River  basins,  River  basin  development 
>w.  Water  supply,  Water  rights,  Water 
treaties. 

orado  River  has  historically  had  salinity 
ations  higher  than  most  other  major 
loreover,  the  level  of  salinity  has  been  in- 
yearly,  mainly  as  a  result  of  man's  activi- 
e  Colorado  River  Basin.  Evaluated  in  this 


article  are  present  and  planned  salinity  control 
programs  The  authors  examine  past  patterns  of 
policy  making  and  problem-solving,  and  how  these 
techniques  are  being  carried  over  into  the  at- 
tempted management  of  the  salinity  problem  The 
problem  became  worse  in  1961  because  of  the 
completion  of  a  drainage  canal  which  resulted  in 
tripling  the  salinity  of  the  water  being  delivered 
into  Mexico.  Inter-governmental  measures  were 
taken  to  decrease  the  salinity.  The  authors  contend 
that  the  United  States'  solution  to  the  salinity 
problem  was  'based  on  dollars  and  not  on  water* 
The  suggestion  is  made  that  the  federal  govern- 
ment's approach  was  muddled  by  the  following 
policy  approaches:  primacy  of  the  rural-reclama- 
tion ethic;  protection  of  vested  private  water 
rights;  protection  of  future  development  potential- 
federal  assumption  of  costs.  The  problem-solving 
patterns  are  repetitious,  thus  leading  to  potentially 
continued  disputes.  The  success  of  on-going  ef- 
forts to  control  the  salinity  level  will  determine 
whether  future  disputes  materialize.  Increased 
federal  intrusion  will  be  necessary  to  resolve  the 
effects  of  the  salinity  problem  on  Mexico  and  on 
the  lower  basin  states.  (Welch-Florida) 
W77-06540 


OF       OIL       POLLUTION 


ENFORCEMENT 
LEGISLATION, 

M.  A.  Brown. 

The  Modern  Law  Review,  Vol  39,  No  2   d  162-68 

(March  1976). 


Descriptors:  'Oil  pollution,  'Law  enforcement 
'Jurisdiction,  'Ships,  Legislation,  Oil,  Oil  spills! 
Penalties(Legal),  Insurance,  Compensation 
Oceans,  Legal  aspects,  Water  pollution  sources,' 
Foreign  countries,  Governments,  Canada,  Water 
pollution  control. 
Identifiers:  'Great  Britain,  Fines,  Liability. 

The  British  oil  pollution  law  is  enforced  only  when 
there  is  substantial  pollution  or  when  the  pollution, 
however  minimal,  was  caused  by  substantial 
negligence.  The  degree  of  pollution  determines  the 
size  of  the  fine  assessed  by  the  magistrate.  Severe 
pollution  may  be  exempt  from  prosecution  if  it  is 
caused  by  collision,  stranding  or  explosion.  A 
major  problem  with  the  British  law  arises  when  the 
pollution  is  caused  by  a  foreign-owned  ship  since 
the  ship  owner  is  not  likely  to  be  available  for 
prosecution.  The  fine  must  then  be  levied  against 
the  ship's  master  and  must  be  based  on  his  means 
and  his  personal  responsibility  for  the  pollution 
rather  than  related  to  the  extent  of  the  pollution. 
The  author  examines  several  methods  currently 
utilized  by  the  shipping  community  to  pay  for  oil 
pollution  damages.  In  addition,  he  discusses  the 
Canadian  law  which  places  responsibility  on  the 
ship  itself  in  an  in  rem  action.  (Capehart-Florida) 
W77-06543 


SHORELINE  MANAGEMENT  AND  BOATING  - 
CAN  THE  INDUSTRY  SURVIVE.  (REPORT  ON 
THE  FOURTH  MARINE  RECREATION  CON- 
FERENCE). 

For  primary  bibliographic  entry  see  Field  6E 
W77-06544 


POLLUTION-NO   PRIVATE   COMPENSATION 

FOR  INVASION  OF  PUBLIC  RIGHTS  ABSENT 

PARTICULAR   DAMAGES,   BURGESS   V   THE 

TAMANO,  1973  A.M.C.  1939  (D  ME  1973), 

J.  P.  McMahon. 

Journal  of  Maritime  Law  and  Commerce    Vol  5 

No  3  p  539-44  (April  1974). 

Descriptors:  'Oil  spills,  'Legal  aspects,  'Civil 
law,  'Law  of  the  sea,  Jurisdiction,  Negligence, 
Public  rights,  Cost  allocation,  Water  policy,  Pollu- 
tants, Water  pollution,  Fouling,  Oil  pollution,  Oil, 
Water  pollution  sources,  Water  law,  Oceans, 
Regulation,  Judicial  decisions,  Penalties(Legal), 
Damages,  Compensation. 
Identifiers:  *Nuisance(Legal  aspects). 


The  liability  of  a  shipowner  for  damage  caused  by 
oil  spill  pollution  is  unclear  both  general  maritime 
law  and  state  law.  Recent  cases  indicate  that 
private  parties  may  not  recover  compensation  for 
damage  to  public  rights  unless  the  plaintiff  can 
show  that  he  sustained  special  damages  not  suf- 
fered by  the  general  public.  These  special  damages 
must  be  different  in  kind,  not  simply  grater  in 
degree.  Losses  to  fisherman  unable  to  fish  in  pol- 
luted waters  are  recoverable,  generaly,  but  losses 
to  merchants  because  tourists  don't  come  to 
fouled  beaches  are  not  recoverable.  Loss  of  use  of 
pnvately-owned  pleasure  craft  is  not  recoverable, 
but  actual  damage  to  such  craft  could  be 
recovered.  Further  conflicts  exist  as  to  whether 
federal  maritime  law  or  state  substantive  law  ap- 
plies. Absent  an  element  of  taking  of  property, 
general  concepts  of  state  nuisance  law  are  applied 
to  claims  for  compensation.  Since  nuisance  is  a 
result,  not  a  cause,  a  distribution  is  made  without 
reference  to  infringement  of  a  private  interest  to 
identify  those  who  have  standing  to  recover  for 
pollution  damages.  (Mollor-Florida) 
W77-06546 


PROTECTION  OF  UNDERGROUND  DRINKING 
WATER  SUPPLIES  -  THE  GONZALEZ  AMEND- 
MENT TO  THE  SAFE  DRINKING  WATER  ACT, 

Openheimer,  Rosenberg,  Kelleher,  and  Wheatley, 

Inc.,  San  Antonio,  Tex. 

S.  V.  Wheatley,  and  R.  Castaneda. 

St.  Mary's  Law  Journal,  Vol.  8,  No.  1,  d   40-68 

(1976). 

Descriptors:  'Aquifers,  'Potable  water,  'Water 
quality  standards,  'Texas,  'Legislation,  Adminis- 
tration, Local  governments,  Financial  feasibility, 
Administrative  agencies,  Federal  government, 
State  governments,  Regulation,  Water  rights,  Pro- 
jects, Water  pollution,  Water  manage- 
ment(Applied),  Public  health,  Governmental  inter- 
relations, Water  demand,  Water  purification, 
Freshwater. 

Identifiers:  'Safe  Drinking  Water  Act,  '1974  Got 
zalez  Amendment. 

National  drinking  water  standards  were  initially 
established  by  the  Safe  Drinking  Water  Act.  This 
Act  was  intended  to  give  the  state  a  primary  role  in 
implementing    and    enforcing    national    drinking 
water  standards.  Its  purpose  was  to  stimulate  and 
nurture  local  control  and  responsibility  for  the  en- 
forcement of  these  standards.  The  1974  Gonzalez 
Amendment  to  the  Act  provides  that  areas  which 
depend  on  aquifers  as  the  sole  or  principal  source 
of  water  and  which,  if  contaminated,  would  create 
a  significant  public  health  hazard,  may  be  denied 
federal    funding    for   projects    which    may   con- 
taminate the  aquifer.  Consequently,  the  amend- 
ment raises  the  possibility  that  a  score  of  federal 
projects  located  in  a  Texas  aquifer  area  may  be  de- 
nied federal  financial  assistance.  The  provision 
giving  the  Environmental  Protection  Agency  Ad- 
ministrator the  threshold  level  of  discretion  to 
determine  if  the  amendment  is  applicable  runs 
counter  to  the  Safe  Drinking  Water  Act's  policy  of 
increased  reliance  on  local  pollution  control  agen- 
cies. A  more  prudent  policy  for  the  Environmental 
Protection  Agency  to  pursue  is  to  work  closely 
with  state  and  local  agencies  to  insure  that  the 
main  provisions  of  the  Safe  Drinking  Water  Act 
are  carried  out  with  maximum  state  initiative  and 
responsibility.  (Rieck-Florida) 
W77-06548 


THE  COMPULSORY  SELF-DISCLOSURE  AND 
PENALTY  PROVISIONS  OF  THE  1972  AMEND- 
MENTS TO  THE  FEDERAL  WATER  POLLU- 
TION CONTROL  ACT:  CATCH-22  AT  SEA, 

C.  Broome. 

Tulane  Law  Review,  Vol  49,  p  1 124-38  (1975). 

Descriptors:  'Federal  Water  Pollution  Control 
Act(FWCA),  'Water  Quality  Act,  'Oil,  'Oil  pollu- 
tion, 'Oil  spills,  Offshore  platforms,  Rivers  and 
Harbors    Act,    Constitutional    law,    Water   law, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Woter  Quality  Control 


Water  pollution,  Legislation,  Legal  aspects,  Regu- 
lation, Administration,  Administrative  agencies, 
Judicial  decisions,  Administrative  decisions. 
Identifiers:  Vessels,  'Hazardous  substances, 
•Federal  Water  Pollution  Control  Act  Amend- 
ments of  1972. 

The  1972  Amendments  to  the  Federal  Water  Pollu- 
tion Control  act  (FWPCA)  established  a  com- 
prehensive scheme  of  liability  for  clean-up  costs 
necessitated  by  the  spillage  of  oil  or  other 
hazardous  substances  from  vessels,  onshore  facili- 
ties, or  offshore  facilities.  Section  (b)(5)  of  the  Act 
requires  any  person  in  charge  of  such  vessel  or 
facility  to  report  any  spillage;  failure  to  do  so  may 
subject  the  offender  to  criminal  penalties  of  im- 
prisonment up  to  one  year  and  a  fine  of  $10,000. 
Section  (b)(6)  of  the  Act  states  that  the  owner  or 
operator  responsible  for  the  spill  shall  be  assessed 
a  civil  penalty  of  not  more  than  $5,000.  A  1974 
federal  district  court  case,  United  states  v. 
LeBeouf  Brothers  Towing  Co.,  held  the  interac- 
tion of  these  two  sections  to  be  constitutionally 
impermissible  as  violating  the  Fifth  Amendment 
self-incrimination  clause.  The  author  discusses  the 
case  law  which  deals  with  the  characterization  of 
penalties  as  'civil'  or  'criminal',  concluding  that 
the  wording  of  a  statute  is  not  necessarily  deter- 
minative of  this  characterization  when  considered 
with  the  intent,  and  that  the  Supreme  Court  will 
probably  uphold  the  decision  of  the  district  court 
in  the  LeBeour  case.  (Sloan-Florida) 
W77-06549 


WATER  QUALITY  CONTROL  AND  TAX  IN- 
CENTIVES: A  PANACEA  FOR  WATER  POLLU- 
TION, 

Florida  Univ.,  Gainesville.  Coll.  of  Law. 

D.  C.  Jones. 

Available    from    Eastern    Water    Law    Center, 

University     of     Florida,      College     of     Law, 

Gainesville,  Florida  32611,  for  $1.40.  Winter  1971, 

27  p. 

Descriptors:  *  Water  quality  control,  Taxes,  *Tax 
rates,  'Pollution  taxes(Charges),  'Assessments, 
Costs,  Government  finance,  Legal  aspects,  Non- 
structural alternatives,  Operating  costs,  Tariff,  In- 
dustries, Industrial  wastes,  Industrial  water,  Pollu- 
tion abatement,  Water  quality  standards,  Water 
quality,  Water  policy,  Water  pollution,  Water  pol- 
lution control. 

This  article  examines  the  procedures  to  generate 
more  efficient  water  quality  control  methods, 
emphasizing  a  tax  incentives  approach  through  use 
of  subsidies.  The  two  basic  approaches  to  water 
quality  control  have  evolved  in  the  United  States, 
the  stream  standards  approach  and  the  subsidies 
approach  (tax  incentives).  The  former  involves 
limitation  standards  of  allowable  amounts  of  pollu- 
tants than  can  be  discharged  into  the  water  system. 
This  approach  involves  a  scheme  of  classifications 
of  the  standards  to  be  maintained  and  of  the 
respective  receiving  waterbodies,  depending  on 
the  various  uses  of  the  water.  The  latter  approach 
involves  governmental  tax  breaks,  grants  and 
loans  for  pollution  abatement  investments,  seek- 
ing to  encourage  industry  to  install  pollution  abate- 
ment equipment.  The  author  examines  the  cost 
displacement  on  the  consumer  that  such  industry 
investment  will  entail.  Evaluation  of  both  federal 
and  state  tax  incentives  is  included.  The  author 
suggests  that  the  attainment  of  desired  stream 
standards  can  only  be  accomplished  by  an  op- 
timum low  cost,  basin-wide  method  of  allocation, 
but  that  the  solution  to  industrial  pollution  control 
will  eventually  be  derived  from  the  consumer,  and 
not  from  government  sponsored  subsidies. 
(Welch-Florida) 
W77-06552 


POEYCHLORINATED  BIPHENYLS. 

For  primary  bibliographic  entry  see  Field  5C. 
W77  06554 


OIL  POLLUTION  LIABILITY  (HEARINGS  ON 
HR  9294,  10969,  10363,  10756  WHICH  PROVIDE 
A  COMPREHENSIVE  SYSTEM  OF  LIABILITY 
FOR  OIL  SPILL  DAMAGE  AND  CLEANUP 
COSTS), 

Hearings  -  Subcommittee  on  Coast  Guard  and 
Navigation-Comm.  on  Merchant  Marine  and 
Fisheries,  U.  S.  House  Rep.,  October  29, 
November  4,  12,  18,  December  2,  4,  16,  1975, 
January  29,  1976.  Serial  No.  94-21 ,  367  p. 

Descriptors:  'Negligence,  'Penalties(Legal),  'Oil 
spills,  'Compensation,  Legislation,  Oil  pollution, 
Civil  law,  International  law,  Law  enforcement, 
Regulation,  Water  law,  Administration,  Legal 
aspects,  Federal  Water  Pollution  Control  Act, 
Water  pollution  sources,  Water  pollution,  Interna- 
tional commissions,  Ships,  Oil  industry. 
Identifiers:  'Congressional  hearings, 

•Compensatory  fund,  Liability,  Maritime  indus- 
try. 

The  proposed  bills  offer  plans  for  comprehensive 
coverage  for  oil  pollution  damage,  including  a 
system  of  liability  and  compensation  for  oil  spill 
damage  and  removal  costs.  The  series  of  hearings 
considered  possible  solutions  to  the  problems  of 
damages  inflicted  on  innocent  parties  by 
discharges  of  oil.  This  legislation  proposes  to 
establish  a  domestic  oil  pollution  liability  fund  to 
provide  protection  for  claimants  not  otherwise 
protected  by  two  conventions  previously  adopted 
at  a  1969  international  conference.  While  the 
Federal  Water  Pollution  Control  Act  is  fairly  com- 
prehensive, it  is  restricted  to  cleanup  costs,  and 
does  not  cover  liability  for  damages.  At  the 
present  time,  American  citizens  who  sustain 
damages  from  oil  pollution  are  dependent  for  com- 
pensation upon  suits  in  civil  courts  based  upon 
proof,  in  the  case  of  vessels,  of  neglience  or  un- 
seaworthiness. The  proposed  bills  will  provide  for 
complete  protection  against  damages  to  innocent 
third  parties  who  will  have  ready  access  to  com- 
pensatory funds.  Furthermore,  the  ultimate  bur- 
den for  damage  payments  will  rest  on  the  parties 
responsible  for  the  damage.  At  the  hearings, 
testimony  was  received  from  various  executive 
agencies,  state  and  local  officials,  the  maritime  in- 
dustry and  the  general  public.  (Rieck-Florida) 
W77-06555 


ORGANIC  CHEMICAL  CONTAMINANTS- 
CONTROL  OPTIONS  IN  DRINKING  WATER 
(PROPOSED). 

Environmental  Protection  Agency,  Washington, 

DC. 

Federal  Register,  Vol  41,  No  136,  p  28991-99,  July 

14,  1976. 

Descriptors:  "Potable  water,  'Public  health, 
'Water  quality,  'Water  pollution  sources,  Organic 
compounds,  DDD,  DDE,  DDT,  Diseases,  Toxici- 
ty, Water  pollution,  Organic  wastes,  Chlorination, 
Regulation,  Standards,  Water  quality  control, 
Water  law,  Legal  aspects,  Federal  government, 
Chemicals. 

Identifiers:  'Chloroform,  'Administrative  regula- 
tions. 

The  Safe  Drinking  Water  Act  envisions  enactment 
of  regulatory  standards  for  organic  chemicals  in 
drinking  water.  The  Environmental  Protection 
Agency  (EPA)  is  seeking  any  advice  or  technical 
data  concerning  organics  in  potable  water  to  aid  in 
its  rule  formulation.  The  problem  is  complex,  as 
organics  are  to  some  extent  present  in  all  drinking 
water,  derived  from  municipal  and  industrial  point 
source  discharges,  from  urban  and  rural  nonpoint 
sources,  and  natural  origins.  Furthermore,  most 
organic  compounds  in  drinking  water  remain 
unidentified.  Those  that  have  been  identified 
require  detailed  analysis  as  to  harmful  effects,  and 
as  to  technology  necessary  for  elimination,  as  well 
as  to  the  costs.  The  current  options  open  to  the 
EPA  are  to  establish:  (1)  maximum  contaminant 
levels  for  specific  organic  chemicals  such  as 
chloroform;  (2)  maximum  contaminant  levels  for 


general  organics  indicators;  or  O)  combinalk 
the  above.  Option  1  is  severely  limited  by  la 
knowledge  of  specific  organics  and,  of 
known,  the  El'A  ban  on  DDT  and  similar 
cides  has  virtually  eliminated  harmful  conn 
tions  Numerous  other  regulatory  and  non-n 
tory  options  arc  presented  for  criticism.  A  mi 
ry  of  the  advantages  and  disadvantages  at 
proposal  in  terms  of  costs,  public  health  bet 
administrative  difficulties,  and  technology 
eluded.  (Moorhouse-Florida) 
W77-06557 


TRAIN  V  COLORADO  PUBLIC  INTE 
RESEARCH  GROUP,  INC.  (NO  AUTHO 
UNDER  FEDERAL  WATER  POLLUTION 
TROL  ACT  TO  REGULATE  DISCHARG 
THE  SOURCE,  BY  PRODUCT  AND  SPF 
NUCLEAR  MATERIALS  COVERED 
ATOMIC  ENERGY  ACT). 
For  primary  bibliographic  entry  see  Field  6E. 
W77 -06560 


SIERRA  CLUB  V  LESLIJE  SALT  COM] 
(DEFINING  NAVIGABLE  WATERS  JUR1 
TIONALLY  UNDER  RIVERS  AND  HAR 
APPROPRIATION  ACT  OF  1899  AND 
FEDERAL  WATER  POLLUTION  CON1 
ACT  OF  1972), 

For  primary  bibliographic  entry  see  Field  6E 
W77-06573 


WATER  POLLUTION;  POWERS  OF  S 
WATER  POLLUTION  CONTROL  BOARD. 

For  primary  bibliographic  entry  see  Field  6E 
W77-06580 


PEOPLE  AND  THE  SOUND.  WATER  MAI* 
MENT. 

Environmental  Protection  Agency,  Boston,  I 
For  primary  bibliographic  entry  see  Field  6B 
W77-06594 


INLAND  LAKE  DEMONSTRATION  PROJ1 

Wisconsin  Univ.  Extension,  Madison; 
Wisconsin  Dept.  of  Natural  Resources,  Mad 
S.M.  Born. 

Prepared  for  the  Upper  Great  Lakes  Re 
Commission,  Washington,  D.C.,  March  1974 
19  fig,  5  tab,  34  ref. 

Descriptors:  Water  resources,  Water  q 
'Water  management(Applied),  *1 

'Institutions,  'Recreation,  'Waste  dis 
'Shorelines,  'Land  use,  'Wisconsin,  En 
mental  control,  Wastes,  Chemcontrol,  Bioc( 
Aeration,  Mixing. 

Identifiers:  'Inland  Lake  Demonstration  Pi 
'Lake  renewal,  Lake  deepening,  Lake  aei 
Mechanical  mixing,  Habitat  manipulation. 

The  Inland  Lake  Demonstration  Projec 
funded  by  the  Upper  Great  Lakes  Regional 
mission,  and  carried  out  by  the  Univers 
Wisconsin  and  the  Wisconsin  Departmc 
Natural  Resources.  The  goals  of  the  projec 
to  demonstrate  techniques  to  restore,  mainta 
protect  a  high  quality  environment  within  a 
jacent  to  lakes.  Principal  activities  and  coi 
were:  (1)  lake  renewal  and  managemei 
recreational  land  development,  (3)  lake  mi 
ment  institutions,  (4)  on-site  domestic 
disposal,  (5)  lake-related  policy  issues,  ai 
public  education  about  lake  resources.  Dete 
ing  water  quality,  degradation  of  lake  she 
scenery,  and  water  use  conflicts  are  the  imni 
problems.  Lake  renewal  and  manag 
techniques  included  restricting  nutrient  infli 
lake  schemes  to  accelerate  nutrient  outfl 
prevent  recycling,  lake  aeration  and/or  mech 
mixing,  lake  deepening,  chemical  controls,  I 
ical  controls  and  physical  controls  such  as  ha 
ing,  water  level  fluctuation,  and  habitat  mar 
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WATER  RESOURCES  PLANNING— Field  6 
Evaluation  Process— Group  6B 


Institutional  aspects  of  on-site  waste  disposal 
sed  on  identifying  legal  incentives  and  oppor- 
ies  for  innovative  systems  such  as  the  town 
ary  district.  Materials  were  prepared  to 
itate  citizen  efforts  to  halt  lake  pollution. 
,  in  cooperation  with  realtors  and  developers, 
pattern  and  quality  of  water-oriented  land 
iopments  were  improved.  (Gentry-NC) 
06599 


AGEMENT   OF  WATER   AND   RELATED 

0  RESOURCES  IN  THE  STATE  OF  MAINE, 
England  River  Basins  Commission,  Boston, 

rimary  bibliographic  entry  see  Field  6B 
06600 

PATER  RESOURCES 
LANNING 

Techniques  Of  Planning 

ALGEBRAIC   TECHNOLOGICAL   FUNC- 
-  A  MECHANISM  FOR  INTEGRATING 
ICAL    AND    ECONOMIC    FACTORS    IN 
JNDWATER  MANAGEMENT, 

gical  Survey,  Reston,  Va.  Water  Resources 

imary  bibliographic  entry  see  Field  4B 
16339 


Evaluation  Process 


SIZING  COSTS  OF  WASTE  TREATMENT 
JTIES  USING  VALUE  ANALYSIS, 

Hinchman   and   Grylls   Associates     Inc 
t.Mich. 

imary  bibliographic  entry  see  Field  5D 
6156 


<CAL  AND  ECONOMIC  PARAMETERS 
•LANNING  REGIONAL  WASTE  WATER 
I-MENT  SYSTEMS, 

Dakota  State  Univ.,  Fargo.  Dept.  of  Civil 
ering. 

mary  bibliographic  entry  see  Field  5D 
5171 


G  WITH  WATER  DEFICIENCY  IN  ARID 
SEMIARID  COUNTRIES  THROUGH 
EFFICIENCY  WATER  MANAGEMENT, 

Planning  for  Israel  Ltd.,  Tel  Aviv, 
nary  bibliographic  entry  see  Field  3B 
248 


LGEBRAIC  TECHNOLOGICAL   FUNC- 
A  MECHANISM  FOR  INTEGRATING 
-AL    AND    ECONOMIC    FACTORS    IN 
UDWATER  MANAGEMENT, 

cal  Survey,  Reston,  Va.  Water  Resources 

nary  bibliographic  entry  see  Field  4B 
339 


SED      WATER-SUPPLY      INVESTIGA- 
IN  SIDAMO  PROVINCE,  ETHIOPIA 

ca.  Survey,  Reston,  Va. 

lary  bibliographic  entry  see  Field  6D. 

(40 


^SUPPLY  FOR  THE  ARRERO  PILOT 
>F  THE  NATIONAL  RANGE  DEVELOP- 
PROJECT,      SIDAMO       PROVINCE, 
1A, 

:al  Survey,  Reston,  Va. 

£ry  bibliographic  entry  see  Field  6D. 


ENVIRONMENTAL     IMPACT     ANALYSIS-     A 
vtnl  EUJ?.Y  OF  THE  ENVIRONMENTAL  IM- 

^LA0PFR0HV^NCC°ENSTRUCTI0N  °F  A  °AM  IN 

Ahmadu  Bello  Univ.,   Zaria  (Nigeria).  Dept.  of 
Agricultural  Economics  and  Rural  Sociology 
hor  primary  bibliographic  entry  see  Field  6G 
W77-06352 


ATTITUDES  OF  PROFESSIONALS  IN  WATER 
MANAGEMENT  TOWARD  THE  USE  OF 
WATER  QUALITY  INDICES, 

American  Bar  Foundation,  Chicago,  111. 
For  primary  bibliographic  entry  see  Field  5G 
W77-06353 


A     METHOD    TO    DETERMINE    PERSONAL 

Virginia     Polytechnic     Inst,     and    State     Univ 
Blacksburg.  Dept.  of  Business  Administration. 
D.  L.  Groves,  and  H.  Kahalas. 
Journal  of  Environmental  Management,  Vol  4   d 
303-324,  1976.  1  tab.,  1  fig.,  41  ref.  ' 

Descriptors:  'Recreation,  'Methodology,  'Social 
values,  'Analytical  techniques,  Analysis,  Decision 
making,  Planning,  Sampling,  Measurement, 
Values,  Social  needs,  Social  participation,  Recrea- 
tion demand,  Recreation  facilities,  Psychological 
aspects,  'Pennsylvania. 

Identifiers:  'Personal  values,  Case  study,  State 
College(Pa). 

A  measurement  methodology  and  system  analysis 
to  be  used  in  the  identification  of  personal  values 
was  developed  to  facilitate  the  inclusion  of  value 
information  in  a  decision-making  framework.  To 
test  the  model,  a  case  study  was  undertaken  to 
determine  the  personal  value  to  the  user  and  to  the 
general  population  of  State  College,  Pennsylvania, 
of  a  public  forested  recreational  area  known  as 
State  Game  Lands  176.  An  open-ended  survey  in- 
terview technique  was  used  in  the  sample  of  180 
game  land  users  and  170  individuals  representing 
the  general  population  with  60  of  each  group  pro- 
portionately,  randomly  selected  for  use  in  the 
analysis.  Macro  and  micro  levels  of  measurements 
and    analysis    were    implied    from    the    derived 
methods.  The  macro  level  is  used  to  make  deci- 
sions   about   objectives   and   give   evidence    for 
justification  of  worth.  Results  indicated  that  Game 
Lands  176  had  a  positive  core  value  to  users  and  a 
positive  peripheral  value  to  the  general  population. 
The  micro  system,  using  Q  analysis,  sought  infor- 
mation on  how  to  understand  and  change  values. 
Results  showed,  for  example,  that  individuals  in 
personal  value  group  2  of  the  general  population 
were  oriented  toward  particular  components  and 
the  basic  nature  of  these  components  was  of  a  cog- 
nitive-action tendency  nature.  (Luedtke-Wiscon- 
sin) 
W77-06354 


1976  MINNESOTA  WATER  QUALITY  INVEN- 
TORY: REPORT  TO  CONGRESS  SECTION  305 

(B). 

Minnesota     Pollution     Control     Agency,     Min- 
neapolis. 

For  primary  bibliographic  entry  see  Field  5  A 
W77-06355 


INLAND  LAKE  WATERSHED  ANALYSIS, 

Michigan  Univ.,  Flint.  Dept.  of  Physical  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  5G 
W77-06356 


Descriptors:  'Idaho,  'Comprehensive  planning 
Water  management(Applied),  'State  govern- 
ments, Planmng,  Long-term  planning,  Water 
resources  development,  River  basin  development 
Multiple-purpose  projects,  Social  aspects,  Legal 
aspects,  Water  transfer,  Inter-basin  transfer 
Water  policy,  Water  demand,  Projections,  Financ- 
ing. 

Identifiers:    'Idaho    State    Water   Plan,   Demog- 
raphy. 

A  preliminary  report  showing  Idaho's  progress 
toward  development  of  a  state  water  plan  includes 
information  on  all  identified  projects  and  pro- 
grams included  in  the  proposed  plan,  with  a  view 
to  providing  residents  of  the  state  with  information 
about  the  planning  alternatives  that  must  be  made 
in  regard  to  the  state's  water  supplies.  The  com- 
prehensive overview  includes  information  on  state 
resources;  the  state  water  planning  program; 
present  water  uses/problems/needs  and  future 
requirements;  planning  regions  of  the  state,  in- 
cluding descriptions  of  problems,  needs  and  basic 
framework  and  development  alternatives;  con- 
cepts for  interbasin  water  transfer;  and  conclu- 
sions and  recommendations  for  13  substantive 
planning  elements.  The  preliminary  report  is  made 
as  input  to  the  citizen  participation  process  prior  to 
public  information  meetings  and  public  hearings, 
after  which  action  is  to  be  taken  regarding  the  In- 
terim State  Water  Plan.  (Harris-Wisconsin) 
W77-06358 


STATE  OF  IDAHO,  INTERIM  STATE  WATER 
PLAN,  PRELIMINARY  REPORT. 

Idaho  Water  Resource  Board,  Boise. 
July  1972.  280  p.  54  fig.,  51  tab. 


TECHNICAL  AND  SUPPORT  INFORMATION 
FOR  THE  STATE  WATER  PLAN-PART  H 
SNAKE  RIVER  BASINS. 

Idaho  Department  of  Water  Resources,  Boise 
March  1976.  279  p.  14  fig.,  59  tab. 

Descriptors:  'Simulation  analysis,  'Idaho, 
'Comprehensive  planning,  'Water  manage- 
ment Applied),  'State  governments,  Water  de- 
mand, Water  resources,  Planning,  Water 
resources  development,  River  basin  development 
Multiple-purpose  projects,  Social  aspects,  Legal 
aspects,  Projections. 

Identifiers:  'Idaho  State  Water  Plan,  'Snake  River 
Basins(Idaho),  Demography. 

A    comprehensive    report    compiles    the    study 
methodology,  summarizes  the  available  resources 
and  projects  the  needs  and  impacts  on  various 
water  uses  for  the  Snake  Basin,  the  largest  of  three 
Idaho   water  planning   basin   areas.   The   report 
presents  conditions  with  and  without  a  plan  as 
foreseen  through  the  studies.  These  projections  in 
turn  are  based  on  numerous  computer  model  simu- 
lations in  which  the  technical  effects  of  several  al- 
ternative water  uses  were  evaluated.  Included  in 
the  report  are  separate  chapters  dealing  with:  (1) 
methodology,  including  a  description  of  the  state's 
public   participation  program  and   water  supply 
models;  (2)  a  resource  summary;  (3)  projections 
for  demographic  characteristics  and  various  indus- 
tries; (4)  listings  of  simulated  conditions  assuming 
no  plan  is  adopted;  (5)  a  similar  listing  was  simu- 
lated for  after  the  adoption  of  a  plan;  (6)  summa- 
ries of  the  general  plan  for  each  of  15  sub-basin 
tributaries.  The  report  information  is  intended  to 
supplement  an  ongoing  public  information  pro- 
gram in  support  of  the  state  water  plan,  as  well  as 
to  provide  technical  information  to  water  resource 
planners.  (Harris- Wisconsin) 
W77-06359 


SUMMARY  REPORT  CONCLUSIONS  AND 
RECOMMENDATIONS:  PANHANDLE  RIVER 
BASINS,  STATE  WATER  PLAN-PART  TWO 

Idaho  Dept.  of  Water  Resources,  Boise 
July  1976.  103  p,  10  fig,  8  tab. 

Descriptors:  'Idaho,  'Comprehensive  planning 
'Water  management(Applied),  'State  govern- 
ments, Planning,  Long-term  planning,  Water 
resources  development,  River  basin  development 
Multiple-purpose  projects,  Social  aspects,  Legal 
aspects,  Alternative  planning. 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6B— Evaluation  Process 


Identifiers:     *Panhandle     River     Basins(Idaho), 
•Idaho  State  Water  Plan. 

Thirty  substantive  operational  recommendations 
for  changes  to  the  Idaho  State  Water  Plan  are  em- 
bodied in  a  draft  overview  of  the  plan  elements  as 
they  apply  to  the  Panhandle  region  in  the  northern 
tip  of  the  state-one  of  three  Idaho  river  basin 
study  areas.  Included  are  one  recommendation  for 
the  allocation  of  available  water,  24  legal  and  pol- 
icy changes,  three  program  changes,  one  recom- 
mendation concerning  funding  and  one  related  to 
planning  studies.  In  addition,  plan  conclusions  are 
delineated  for  18  elements:  forestry,  fish  and  wil- 
dlife, navigation,  electric  power,  flood  damage 
reduction,  water  quality  and  pollution  control,  en- 
vironmental quality,  lakes  and  reservoir  manage- 
ment, recreation,  Indian  resource  use  municipal 
and  industrial  water,  land  uses,  mining,  agricul- 
ture, urban  lands,  interstate  considerations,  inter- 
national considerations,  and  studies,  and  research. 
Effects  of  alternative  plans  are  considered  for  sub- 
regions  in  the  basin.  (Harris-Wisconsin) 
W77-06360 


THE  CALIFORNIA  STATE  WATER  PROJECT 
IN  1975,  APPENDIX  D.  COSTS  OF  RECREA- 
TION AND  FISH  AND  WILDLIFE  ENHANCE- 
MENT. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  6C. 
W77-06361 


THE  CALIFORNIA  STATE  WATER  PROJECT 
SUMMARY:  1974. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  8A. 
W77-06362 


REPORT  ON  RESULTS  OF  RAINY  RIVER  FISH 
TAINTING  QUESTIONNAIRE. 

Minnesota  Pollution  Control  Agency,  Roseville. 

Water  Quality  Div. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-06367 


INVOLVING   THE  PUBLIC   IN  LIMNOLOGY- 
AN  APPROACH  TO  COMMUNICATION, 

Minnesota     Univ.,     Minneapolis.     Limnological 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-06392 


INTEREST  GROUP  PERCEPTIONS  OF 
DEVELOPMENT  ISSUES  IN  TIDEWATER  VIR- 
GINIA, 

Virginia    Polytechnic    Inst,    and     State    Univ., 
Blacksburg.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6G. 
W77 -06400 


LEGAL  CRITERIA  NEEDED  TO  PROVIDE  EF- 
FECTIVE INSTRUMENTS  FOR  INVENTORY, 
DEVELOPMENT,  CONSERVATION  AND  USE 
OF  WATER  RESOURCES  AT  THE  LOCAL 
LEVEL, 

Ministry  of  Agriculture,  Tel-Aviv  (Israel).  Water 
Commission. 

For  primary  bibliographic  entry  see  Field  6E. 
W77-06533 


HISTORICAL  AND  GEOGRAPHICAL  EVOLU- 
TION OF  WATER  LAW  AND  ITS  ROLE  IN  THE 
MANAGEMENT  AND  DEVELOPMENT  OF 
WATER  RESOURCES, 

For  prima,     bibliographic  entry  sec  Field  6E. 

W77-06536 


SUPPLEMENT  TO  FINAL  ENVIRONMENTAL        W77-06539 
STATEMENT;  HARRY  S.  TRUMAN  DAM  AND 
RESERVOIR. 

Army  Engineer  District,  Kansas  City,  Mo. 
September,  1973, 217  p,  10  append. 

Descriptors:  *  Environmental  effects,  *Dams, 
•Multiple-purpose  projects,  'Project  feasibility. 
Economic  feasibility,  *Missouri,  Reservoirs, 
Federal  government,  Administrative  agencies, 
Flood  control,  Flood  protection,  Financial  feasi- 
bility, Economics,  Hydroelectric  power,  Social 
impact,  Economic  justification,  Fish,  Mussels, 
Archaeology,  Non-structural  alternatives,  Legal 
aspects. 

Identifiers:  •Environmental  impact  state- 
ment(EIS),  *Harry  S.  Truman  Dam  Reser- 
voir(Mo). 

The  primary  purpose  for  supplementing  the  Final 
Environmental  Impact  Statement  (EIS)  is  to 
respond  to  issues  raised  in  a  report  from  the 
Government  Accounting  Office  (GAO)  and  in 
litigation  by  the  Environmental  Defense  Fund. 
The  GAO  report  questioned  weaknesses  in  the 
estimating  practices  of  the  Corps  of  Engineers, 
such  as  understated  interest  during  construction 
and  understated  operation  and  maintenance  costs. 
The  report  also  questioned  the  financial  feasibility 
of  including  hydroelectric  power  facilities  in  the 
project.  The  issues  raised  in  litigation  include:  the 
method  used  for  benefit-cost  derivation;  the 
economics  of  hydroelectric  power;  exploration  of 
project  alternatives;  and,  the  social  and  economic 
impacts  of  the  project.  Other  items  included  in  the 
supplement  are  the  response  to  comments  on  the 
Final  EIS  made  by  the  Missouri  Department  of 
Conservation,  an  updated  benefit-cost  analysis 
summary  for  the  project,  additional  information 
on  project  alternatives,  and  updated  information 
on  paddlefish,  naiades,  and  the  Rodger's  Shelter 
Archeological  Site.  (See  also  W77-06539) 
(Capehart-FIorida) 
W77-06538 


THE    WASHINGTON    SHORELINE    MANA< 
MENT  ACT  OF  1971, 

Washington  Univ.,  Seattle.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 

W77  -06547 


APPENDIX  A  -  AS  ORDERED  BY  THE  COURT 
TO  THE  SUPPLEMENT  TO  THE  FINAL  EN- 
VIRONMENTAL STATEMENT  HARRY  S.  TRU- 
MAN DAM  AND  RESERVOIR  OSAGE  RIVER, 
MISSOURI. 

Army  Engineer  District,  Kansas  City,  Mo. 
November  1973,  399  p. 

Descriptors:  *Dam  construction,  *Environmental 
effects,  *Project  feasibility,  *Cost-benefit  analy- 
sis, Judicial  decisions,  Administrative  agencies, 
Administrative  decisions,  Hydroelectric  power, 
Social  impact,  Economic  impact,  Rivers,  Reser- 
voirs, Archaeology,  Flooding,  Legal  aspects, 
Fish,  Federal  government,  *Missouri,  Dams. 
Identifiers:  *  Environmental  impact  state- 
ment(EIS),  National  Environmental  Policy  Act, 
•Harry  S.  Truman  Dam  Reservoir(Mo). 

In  compliance  with  an  order  of  Ihe  United  States 
District  Court  for  the  Western  District  of  Missou- 
ri, the  Corps  of  Engineers  has  prepared  an  appen- 
dix to  the  supplement  to  the  Final  Environmental 
Impact  Statement  (EIS).  The  first  section  of  the 
appendix  contains  the  opinion  of  the  district  court 
in  which  the  court  held  that  the  Final  EIS  was 
adequate,  that  it  met  the  requirements  of  the  Na- 
tional Environmental  Policy  Act,  and  that  the  deci- 
sion of  the  Corps  of  Engineer  to  proceed  with  the 
Harry  S.  Truman  Dam  and  Reservoir  Project  was 
neither  arbitrary  nor  capricious.  The  second  sec- 
tion includes  the  exhibits  of  plaintiff -environmen- 
tal organization  which  were  received  in  evidence 
by  the  court,  except  for  those  exhibits  which  are 
included  in  either  the  Final  EIS  or  its  supplement. 
The  exhibits  include  expert  testimony  on  such  is- 
sues as  the  benefit-cost  derivation  method,  the 
economics  of  hydroelectric  power,  alternatives  to 
the  project,  and  !he  social,  economic  and  environ- 
mental impacts  of  the  project.  The  final  section 
contains  the  statement  of  findings  prepared  by  the 
Corps  of  Engineers.  (See  also  W77-06538) 
(Capehart-FIorida) 


PEOPLE  AND  THE  SOUND.  WATER  MANAi 
MENT. 

Environmental  Protection  Agency,  Boston,  Ma 
Available  from  the  National  Technical  Infor 
tion  Service,  Springfield,  VA  22161  as  PB-245  '. 
Price  codes:  A08  in  paper  copy,  A01  in  microfii 
Prepared  for  the  New  England  River  Basins  C 
mission,  Boston,  Mass.,  March  1975.  159  p,  13 
34  tab,  65  ref ,  4  append. 

Descriptors:  *WaKr  supply,  'Water  qua 
•Water  management,  *Land  management,  *W 
treatment,  'Water  pollution,  •Environmental! 
trol,  'New  York,  'Connecticut,  Legislation,  C 
prehensive  planning,  Reservoirs,  Watcrsh 
Aquifers,  Sewers. 

Identifiers:  'Economic  aspects,  'Long  Is 
Sound,  Connecticut  Clean  Water  Act  of  1 
New  York  Environment  Conservation  Law  (IS 
Federal  Water  Pollution  Control  Act  Amendm 
of  1972. 

Existing  water  supply  and  water  quality  probl( 
and  current  programs  of  the  Long  Island  Sc 
(LIS)  area,  are  examined.  From  this  informs 
environmental  and  economic  alternative  plan; 
presented  from  which  a  composite,  recommei 
plan  is  derived.  The  Connecticut  region  n 
generally  on  surface  water  sources  for  its  « 
supply  drawing  nearly  212  million  gallons  per 
(MGD)  from  a  capacity  of  278  MGD  for  the  85' 
the  population  obtaining  water  from  public  w 
supply  systems.  Reservoirs  and  watershed  1; 
related  to  the  water  system  are  increasingly  b 
asked  to  serve  multiple  purposes.  The  New  1 
region  of  the  LIS  relies  on  the  New  York 
Water  System  and  on  ground  water.  With  th 
creased  construction  of  sewers,  ground  v 
aquifers  have  not  been  adequately  replenis 
Major  sources  of  pollution  of  LIS  are:  muni' 
and  industrial  wastes,  overflows  from  comb 
sewers,  non-point  sources,  wastes  from  plea 
crafts,  oil  spilled  from  ships  and  storage  ai 
heated  water  inputs,  and  inflows  from  poll 
rivers.  Comprehensive  prevention  measures  ! 
ing  as  bases  for  current  programs  were  outlini 
the  Connecticut  Clean  Water  Act  of  1967,  Ai 
17  of  the  New  York  Environmental  Conserv; 
Law  (1949),  and  the  1972  Federal  Water  Polli 
Control  Act  Amendments.  The  composite 
recommends:  'best  practical  treatment'  for 
nicipalities  and  'best  available  treatment'  fo 
dustries;  cost-effective  programs  to  abate  i 
bined  sewer  pollution;  land  management  to  re 
non-point  pollution;  no  discharge  area;  mit 
environmental  effects  of  dredging  and  disposi 
the  LIS  area.  (Gentry-NC) 
W77  -06594 


PEOPLE  AND  THE  SOUND.  OUTDl 
RECREATION, 

Bureau  of  Outdoor  Recreation,  Washington,  I 
Available  from  the  National  Technical  Info 
tion  Service,  Springfield,  VA  22161  as  PB-245 
Price  codes:  A 127  in  paper  copy,  Aff 
microfiche.  Prepared  for  the  New  England  I 
Basins  Commission,  Boston,  Mass.,  January 
1 12  p,  3  fig,  20  tab,  6  append. 

Descriptors:  'Recreation,  'Water  resou 
'Parks,  'Beaches,  'Water  sports,  'Cami 
'Land  development,  'New  York,  'Conned 
Public  utilities,  Swimming,  Boating,  Public  ad 
Public  land,  Flood  plains,  Legislation. 
Identifiers:  'Land  acquisition,  'Open  s| 
•Long  Island  Sound,  Picnicking,  Hiking  trails 
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nnation  is  presented  on  projected  demand  and 
ily  of  water-related  and  open  space  recreation 
ities  in  the  Long  Island  Sound  (LIS)  area.  In- 
jed  demand  is  anticipated  for  beach 
iming,  boating,  picnicking,  camping  and  hik- 
rails.  Currently,  access  limits  available  beach 

Private  facilities  for  storing  and  handling 
i  are  already  congested  and  camping  facilities 
!  trails  and  with  automobile  access  are  in  short 
ly.  Emphasis  is  placed  on  meeting  urban 
s  for  recreation.  Alternatives  considered  are- 
isition  and  development,  redevelopment  of 

plain,  use  of  public  utility  property,  in- 
ed  access,  efficient  use  of  existing  parks,  in- 
yes  to  private  sector,  and  not  meeting  future 
i.  The  recommended  plan,  a  composite  of  en- 
mental,  economic  and  social  alternatives,  ad- 
ed  state  and  local  actions.  Among  other 
s,  the  state  should:  (1)  acquire  and  develop 
0 acres  by  the  year  2020;  (2)  develop  3.3  miles 
>od  plain  shoreline;  (3)  develop  a  fund  to 
re  shorefront  property  after  natural  dis- 
i;  (4)  pass  legislation  to  give  right  of  first 
il  to  public  recreation  authorities  when 
ition  property  if  for  sale;  (5)  establish  proper- 
:  allowance  for  private  recreation  facilities 

authorities  should  purchase  1800  acres  by 
develop  a  fund  similar  to  '3'  above,  open 
and  beaches  on  weekdays.  Other  actions 
mended  are  the  multiple  use  of  watershed 
lubhc  utility  lands,  development  of  ferry 
,  altering  the  work  week,  and  coordinating 
transit  schedules.  (Gentrv-NC) 
16595 


LE   AND   THE   SOUND.   EROSION   AND 
1ENTATION, 

Engineer  District,  Boston,  Mass. 
ble  from  the  National  Technical  Informa- 
:rvice,  Springfield,  VA  22161  as  PB-245  245 
odes:  A96  in  paper  copy,  A05  in  microfiche! 
ed  for  the  New  England  River  Basins  Com- 
n,  Boston,  Mass.,  January  1975.  82  p  6  fie 
13  ref,  4  append. 

ptors:  *Erosion,  "Bank  erosion,  "Beach 
i,  *Erosion  control,  *Erosion  rates 
lentation,  "Harbors,  "Sedimentation  rates' 
itructural  alternatives,  *Land  use' 
onmental  control,  *New  York 
scdcut,  Landslides,  Roadbanks,  Environ- 
effects. 

wvi    ,^Lon8      Is,and      Sound-      *Long 
NY),  'Economic  aspects,  Structural  con- 
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W77-06596 


parate  planning  schemes  focused  on  Long 
sound  (LIS)  are  presented  to  analyze 
s  and  alternative  measures  to  control  ero- 
d  sedimentation  in  coastal  and  upland  re- 
Annual  coastal  erosion  damage  (75%  of 
s  on  Long  Island)  is  about  $7  million  now 
rejected  to  be  $20  million  in  the  year  202o' 
;-nve  percent  of  erosion  damage  is  ac- 

for  in  the  value  of  land  being  washed 
ong  coastlines.  Annual  coastal  sedimenta- 
aages  are  presently  $2.3  million,  occurring 
m  £onnecticut  for  harbor  maintenance 
Methods  of  minimmizing  damages  were 
'ed:  (1)  regulate  coastal  land  use,  (2)  main- 
iting  beach  erosion  control  structures  (3) 
a  ^Wu  s?,ructures.  W  renourish  beaches 
a,  (5)  build  new  beaches,  (6)  dredge  chan- 
i  accept  the  remaining  damages.  Com- 
ot  the  recommended  plan,  with  share  of 
parentheses,  are:  dredge  channels  (25%) 

existing  structures  (10%),  regulate  land 
),  and  accept  remaining  damage  (63%). 
sronon  damages  are  presently  $9  million 
S  in  deterioration  of  urban  land  values' 
ral  production,  natural  beauty,  and  water 
n  the  year  2020  projected  damages  will  be 
ion.  The  recommeded  plan  is:  control 
osses  nonstructurally  (34%),  control 
nu  losses  nonstructurally  (14%),  control 

•  f!lS  structuraHy  (5%),  control  road- 
"mry  NC)  ^  3CCept  remainin8  damage 


PEOPLE      AND      THE      SOUND.      MINERAL 
RESOURCES  AND  MINING,  ™iin*.kal 

Bureau  of  Mines,  Washington  D  C 
Available  from  the  National  Technical  Informa- 
hon  Service,  Springfield,  VA  22161  as  PB-245  243 
Price  codes:  A69  in  paper  copy,  A04  in  microfiche! 
Prepared  for  the  New  England  River  Basins  Com- 
mLSS!nn'  ?°ston,  Mass.,  May  1975.  57  p,  16  fig  6 
tab,  19  ref,  8  append.  *' 

Descriptors:  "Gravels,  *Sand,  "Mining,  "Supply 
Demand,  "Land  development,  "Land  use,  "New 
York,  "Connecticut,  Mineral  industry,  Transpor- 
tation. * 
Identifiers:      "Stone,      "Long      Island      Sound 
economic  aspects. 


The  current  and  projected  supply  of  and  demand 
for  sand,  gravel  and  stone  in  the  Long  Island 
Sound  area  are  analyzed.  These  minerals  account 
for  3.5%,  7.0%,  and  13.0%  of  costs  for  residential 
commercial  and  highway  construction,  respective- 
ly. Projected  growth  rates  for  1990  demand  for 
sand  and  gravel  are  56.25%,  and  75.43%  for  stone 
No  stone  occurs  on  Long  Island  and  gravel  is  in 
shorter  supply  generally  than  sand  everywhere 
Utner  than  these  limitations,   naturally  existing 
minerals  are  abundant.  Man-made  limitations  are 
imposed    by    the    development    of   land    before 
mineral   resources   are   extracted,   transportation 
costs,  and  direct  controls  prohibiting  mining  or 
making  it  uneconomical.  Rehabilitation  of  aban- 
doned sites  is  feasible.  Marine  mining  is  presently 
economical  but  is  restricted  by  environmental  con- 
cerns.   At    present    consuption    rates,    mineral 
reserves  on  Long  Island  will  be  depleted  by  1985- 
1990,  while  Connecticut  reserves  are  ample  for 
many  years  if  mineral  deposit  sites  are  not  pre- 
empted by  other  land  uses,  the  recommended  plan 
drawn  from  environmental,  economic  and  social 
measures,  proposed  sequential  land  use  with  en- 
vironmental safeguards,   submarine  mining,  and 
some     importation     from     outside     the     region 
(Gentry-NC) 
W77-06597 


PEOPLE  AND  THE  SOUND.  FLOOD  DAMAGE 

Army  Engineer  District,  Boston,  Mass. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-245  244 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche' 
Prepared  for  the  New  England  River  Basins  Com- 
mission, Boston,  Mass.,  January  1975  98  d  5  fie 
1 1  tab,  19  ref ,  8  append.  g' 

Descriptors:  "Floods,  "Flooding,  "Flood  plains 
Nonstructural  alternatives,  "Flood  proofing 
"Weather  modification,  "Dams,  "Hurricanes' 
"Flood  control,  "Flood  damage,  "Flood  plain  in- 
surance, "Land  use,  "Zoning,  "New  York 
"Connecticut,  Flood  forecasting,  Warning 
systems,  Weather  forecasting,  Legislation 
Identifiers:  "Tidal  floods,  "Long  Island  Sound 
"Structural  measures,  U.S.  Soil  Conservation  Ser- 
vice, PL  566  Small  Watershed  Act,  Water 
Resources  Development  Act  of  1974. 

Tidal  floods  are  produced  by  hurricanes  and  ex- 
tratropical  storms.  In  the  Long  Island  Sound  area 
93%  of  the  regional  tidal  flood  damages  occurred 
in  Connecticut.  Average  annual  tidal  flood 
damages  are  estimated  at  $11  million  in  1970  $17 
million  in  1990,  and  $32  million  in  2020,  with  total 
damages  reaching  $1  billion  in  the  next  50  years. 
Six  structural  measures  to  control  riverine  flood 
damages  have  been  recommended  by  the  U  S  Soil 
Conservation  Service  (SCS).  The  SCS  estimated 
that  structural  measures  are  ineffective  without 
non-structural  flood  plain  management  measures 
such  as  flood  insurance  and  zoning.  Technical 
assistance  and  cost  sharing  have  been  made  availa- 
ble under  the  Federal  Small  Watershed  Act  Six 
classes  of  alternative  measures  to  reduce  flooding 


are:  modify  hurricanes,  structural  measures 
floodproofing,  control  flood  plain  development 
through  land  use  measures,  accept  remaining 
damages,  and  mitigate  suffering  through  insurance 
and  emergency  assistance.  Elements  of  the  recom- 
mended plan,  with  the  proportion  of  damages 
reduced  given  in  parentheses,  are:  flood  control 
structures  (36%),  modify  hurricanes  (16%)  regu- 
late land  and  excavate  (3%),  public  education 
(2%),  accept  remaining  damage  (19%).  (Gentry- 

W77-06598 


MANAGEMENT   OF   WATER  AND   RELATED 
LAND  RESOURCES  IN  THE  STATE  OF  MAINE 

New  England  River  Basins  Commission,  Boston' 
Mass.  ' 

B.  R.  Anderson,  and  C.  F.  M.  Watson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-250  671,  Price  codes:  A10  in 
paper  copy,  A01  in  microfiche.  Prepared  for  the 
Maine  State  Planning  Office,  March  1975.  202  p 
29  tab,  26  maps,  6  charts. 

Descriptors:  "Maine,  "Legal  aspects,  "Riparian 
rights,  "Data,  "Water  supply,  "Water  quality 
"Flood  control,  "Land  use,  "Recreation,' 
"Institutions,  Nonstructural  alternatives,  Electric 
power  plants,  Wildlife  conservation,  Fish  and  wil- 
dlife, Government,  Hydrology,  Groundwater  Cli- 
mate, Geology,  Soils. 

Identifiers:  "Flood  plain  management,  Structural 
measures,  Public  participation,  Siting  procedures 
Water  Resources  Planning  Act,  Federal  Safe 
Drinking  Water  Act,  New  England  River  Basins 
Commission. 

By  reviewing  the  data  needs  and  general  problems, 
this  report  cites  a  need  for  an  integrated  water  and 
land  resource  planning  and  management  program 
consistent  with  Federal  policy  objectives.  Some  of 
the  problems  facing  policy-makers  concerned  with 
water  and  land  resources  are:  (1)  water  law  in 
Maine  is  based  on  riparian  rights,  thereby  limiting 
the  number  of  beneficiaries  of  water  pollution  con- 
trol and  water  management;  (2)  the  absence  of  a 
clearly  defined  Federal  or  State  funding  program 
to  achieve  and  maintain  safe  drinking  water  stan- 
dards places  a  heavy  burden  on  water  companies 
and  the  consumer;  (3)  a  schedule  of  priorities  in  al- 
locating Federal  water  treatment  facility  construc- 
tion funds  does  not  exist;  (4)  there  is  minimal 
public  awareness  of  flood  risk,  and  public  re- 
sistance  to   structural   and   non-structural   flood 
damage  reduction  measures  is  therefore  stronger 
than  necessary;  (5)  an  inventory  of  State  land  ac- 
tivity and  land  cover  has  not  been  taken,  con- 
sequently there  are  no  statewide  policy  guidelines 
for  land  use  planning  and  management;  (6)  there  is 
a  need  for  improved  siting  procedures  for  location 
and  construction  of  power  plants,  and  a  need  to 
preserve  outdoor  recreation  sites  from  other  con- 
flicting uses.  Recommendations  are  to  create  a 
policy-making  body  to  coordinate  the  programs 
presently  scattered  among  at  least  ten  State  agen- 
cies. This  organization  is  to  oversee  and  create 
linkages  between  State  natural  resource  programs 
as   well   as   between   local,   State,    regional   and 
Federal  programs.  It  is  also  to  be  a  focus  for 
citizen  participation,   thus   serving  an  advocacy 
role  in  setting  budgetary  priorities.  (Gentry-NC) 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

OPTIMIZING  COSTS  OF  WASTE  TREATMENT 
FACILITffiS  USING  VALUE  ANALYSIS, 

Smith,   Hinchman   and   Grylls   Associates     Inc 

Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-06156 
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ENERGY  REQUIREMENTS  FOR  WASTE- 
WATER TREATMENT.  PART  2, 

California  Univ.,  Davis.  Dept.  of  Water  Science 
and  Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W77 -06252 

ENVIRONMENTAL  IMPACT  ANALYSIS:  A 
CASE  STUDY  OF  THE  ENVIRONMENTAL  IM- 
PACT OF  THE  CONSTRUCTION  OF  A  DAM  IN 
ZARIA  PROVINCE, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  6G. 

W77-06352 


THE  CALIFORNIA  STATE  WATER  PROJECT 
IN  1975,  APPENDIX  D.  COSTS  OF  RECREA- 
TION AND  FISH  AND  WILDLIFE  ENHANCE- 
ML.  .T. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 
Bulletin  No  132-75. 18  p,  6  tab. 

Descriptors:  "California,  *Costs,  "Water  manage- 
ment(Applied),  'Recreation,  'Fish  conservation, 
'Wildlife  conservation,  Financing,  Water 
resources  development,  Multiple-purpose  pro- 
jects, Land  appraisals,  Interest,  Bond  issues. 
Identifiers:  "California  State  Water  Project. 

Costs  of  the  California  State  Water  Project  facili- 
ties which  the  Department  of  Water  Resources  has 
allocated  to  recreation  and  enhancement  of  wil- 
dlife are  described,  for  a  one-year  period  together 
with  expenditures  for  acquiring  rights-of-way, 
easements,  and  property  for  recreation  develop- 
ment associated  with  such  facilities.  Costs  are  in- 
dividually given  for:  (1)  joint  capital  costs  al- 
located to  recreation  and  enhancement;  and  (2) 
specific  costs  of  acquiring  land  for  recreation  and 
development.  Calculations  are  given  for  interest 
accruals  on  California  water  resources  develop- 
ment bond  fund  disbursements,  and  allocation  per- 
centages are  summarized  for  capital  costs  of  in- 
dividual project  conservation  facilities  and  for 
project  transportation  facilities.  (Harris-Wiscon- 
sin) 
W77-06361 


LEGAL  CRITERIA  NEEDED  TO  PROVIDE  EF- 
FECTIVE INSTRUMENTS  FOR  INVENTORY, 
DEVELOPMENT,  CONSERVATION  AND  USE 
OF  WATER  RESOURCES  AT  THE  LOCAL 
LEVEL, 

Ministry  of  Agriculture,  Tel-Aviv  (Israel).  Water 
Commission. 

For  primary  bibliographic  entry  see  Field  6E. 
W77-06533 

6D.  Water  Demand 


COPING  WITH  WATER  DEFICIENCY  IN  ARID 
AND  SEMIARID  COUNTRIES  THROUGH 
HIGH-EFFICIENCY  WATER  MANAGEMENT, 

Water  Planning  for  Israel  Ltd.,  Tel  Aviv. 
For  primary  bibliographic  entry  see  Field  3B. 
W77 -06248 


THE  ALGEBRAIC  TECHNOLOGICAL  FUNC- 
TION -  A  MECHANISM  FOR  INTEGRATING 
PHYSICAL  AND  ECONOMIC  FACTORS  IN 
GROUNDWATER  MANAGEMENT, 

Geological  Survey,  Reston,  Va.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W77 -06339 


PROPOSED      WATER-SUPPLY       INVESTIGA- 
TIONS IN  SIDAMO  PROVINCE,  ETHIOPIA, 

Geological  Survey,  Reston,  Va. 
I)  A  Phoenix. 


Open-file  report,  February  1974.  75  p,  20  fig,  1  tab, 
append. 

Descriptors:  'Water  supply,  'Water  resources 
development,  'Surface  waters,  'Groundwater, 
•Livestock,  'Africa,  Water  manage- 

mcnt(Applicd),  Ponds,  Reservoirs,  Perennial 
streams,  Aquifers,  Water  wells,  Project  planning, 
Surveys,  Hydrogeology,  Water  demand,  Available 
water,  Evaluation. 

Identifiers:  *Ethiopia(Sidamo  Province),  *Dawa 
Parma  River(Ethiopa). 

For  centuries,  the  rich  grazing  lands  of  Southern 
Sidamo  Province,  Ethiopia  have  been  explored  for 
water  by  nomadic  herdsmen.  Specialists  in  range 
management  and  veterinary  controls  working  with 
geologists  and  hydrologists  in  their  search  for  per- 
manent water  supplies  must  attempt  to  improve 
herds  of  livestock  so  that  businessmen  can  syste- 
matically market  the  product.  This  report 
describes  the  results  of  an  air  and  ground 
hydrologic  reconnaissance  of  some  32,000  square 
kilometers.  Existing  (1966)  water  resources 
developments,  chiefly  for  livestock  and  village 
supplies,  include  surface  reservoirs,  a  few  drilled 
wells,  several  clusters  of  dug  wells  in  the  Mega 
area,  several  scattered  springs,  and  the  perennial 
Dawa  Parma  River.  Surface-water  reservoirs 
range  from  hand-dug  ponds  of  a  few  hundred 
cubic  meters  of  water.  All  the  existing  drilled  wells 
tap  saturated  alluvium  at  depths  of  less  than  120 
meters.  The  dug  wells  tap  water-bearing  zones  in 
tuffaceous  lacustrine  deposits  or  stream-channel 
alluvium  generally  at  depths  of  less  than  30  meters. 
The  springs  mostly  rise  from  fractured  Precambri- 
an  quartzite  and  individual  discharges  are  all  less 
than  75  liters  per  minute.  Terms  of  reference  are 
outlined  for  a  longer  term  water-resources  in- 
vestigation of  the  region  including  staffing,  hous- 
ing and  equipment  requirements  and  other  logistic 
support.  (Woodard-USGS) 
W77-06340 


WATER  SUPPLY  FOR  THE  ARRERO  PILOT 
AREA  OF  THE  NATIONAL  RANGE  DEVELOP- 
MENT PROJECT,  SIDAMO  PROVINCE, 
ETHIOPIA, 

Geological  Survey,  Reston,  Va. 

J.  R.Jones. 

Open-file  report,  December  1974.  30  p,  1  fig,  4  tab, 

lref. 

Descriptors:  'Water  supply,  'Water  resources 
development,  'Ponds,  'Groundwater,  'Livestock, 
'Africa,  Water  management(Applied),  Project 
planning,  Surveys,  Hydrography,  Hydrogeology, 
Water  demand,  Available  water,  Evaluation. 
Identifiers:  *Ethiopia(Sidamo  Province),  'Arrero 
area(Ethiopia). 

A  pilot  range-management  project  of  800  aquare 
mi'es  in  the  Arrero  area  of  southern  Ethiopia  is 
de  -ribed.  Means  of  supplying  360  cubic  meters  of 
water  per  day  for  livestock  and  people  are  sug- 
gested. A  budget  is  presented  for  development  and 
production  of  ponds  and  ground  water  as  part  of 
the  required  water  suuply  and  outlines  further  stu- 
dies needed.  (Woodard-USGS) 
W77-06341 


STATE  OF  IDAHO,  INTERIM  STATE  WATER 
PLAN,  PRELIMINARY  REPORT. 

Idaho  Water  Resource  Board,  Boise. 

For  primary  bibliographic  entry  see  Field  6B. 

W77-06358 


TECHNICAL  AND  SUPPORT  INFORMATION 
FOR  THE  STATE  WATER  PLAN-PART  H. 
SNAKE  RIVER  BASINS. 

Idaho  Department  of  Water  Resources,  Boise. 
For  primary  bibliographic  entry  see  Field  6B. 
W77-06359 


SUMMARY  REPORT  <  ON<  LI  SIGNS  i 
KM  OMMKNDATIONS:  PANHANDLE  W 
BASINS,  STATE  WATER  PLAN-PART  TWC 

Idaho  Dept.  of  Water  Resources,  Boise. 
For  primary  bibliographic  entry  see  Field  6B. 
W77-06360 


WATER  RESOURCES  AVAILABILITY,  QU 
TY,  AND  COST  IN  NORTHEASTERN 
LINOIS, 

Illinois  State  Water  Survey,  Urbana. 
R.  J.  Schicht,  J.  R.  Adams,  and  J.  B.  Stall. 
Available  from  the  National  Technical  Info 
tion  Service,  Springfield,  VA  22161  as  PB-265 
Price  Codes:  A05  in  paper  copy,  A01 
microfiche.  Report  of  Investigation  83,  1976.  j 
62  fig,  65  tab,  77  ref . 

Descriptors:  'Water  resources,  *DJi 
'Alternative  planning,  'Alternative  costs,  *V 
resources  development,  'Lake  Michigan,  Sul 
waters,  Groundwater,  Water  quality,  Com] 
models,  Conjunctive  use,  Data  collections,  V 
treatment,  Water  transfer,  'Water  den 
Groundwater  recharge,  Water  supply,  V 
utilization,  Aquifers,  Surface  water  availat 
Groundwater  mining,  Reservoirs,  Reservoir  i 
Reservoir  yield. 

Identifiers:  Cook  County(Ill),  Du  Page  C 
ty(JJl),  Kane  County(Dl),  McHenry  Count] 
Lake  County(Dl),  Will  County(Dl). 

The  report  summarized  extensive  studies  o 
water  resources  of  northeastern  Illinois.  The 
square-mile  metropolitan-industrial  study 
with  a  population  of  seven  million  person: 
eluded  Cook,  Du  Page,  Kane,  McHenry,  I 
and  Will  Counties.  Water  resources  for  the 
consist  of  Lake  Michigan  water,  surface  \» 
and  groundwater  resources.  Because  the  u 
Lake  Michigan  water  is  limited  by  the 
Supreme  Court  and  the  once  favorable  gr< 
water  resources  in  the  deep  sandstone  are 
overdeveloped,  future  water  shortages  an 
pected.  Available  groundwater  and  surface  i 
resources  in  addition  to  Lake  Michigan  were 
mated  by  township  and  compared  with  proj 
future  water  demands  for  1980-2010  to  detei 
the  amount  and  location  of  deficits.  Alten 
sources  to  meet  the  specific  shortages  wen 
died  and  compared,  where  possible  by  cost,  I 
natives  studied  included  purchase  of  lake  ' 
from  the  city  of  Chivago,  use  of  water  froi 
Kankakee  and  Fox  Rivers,  transfer  of  gn 
water  from  surplus  areas,  construction  of  I 
voirs,  desalting  brackish  groundwater,  art 
recharge  of  aquifers,  precipitation  augment; 
and  shifts  in  water  use  in  connection  wit 
Chicago  Tunnel  and  Reservoir  Plan.  Exte 
water  quality  data  also  were  summarized  ft 
water  resources  of  the  area.  Water  shortage 
pending  on  resource  use  schemes,  may  app: 
200  million  gallons  per  day  by  the  year  2000. 1 
bilities  for  meeting  these  needs  were  descrih 
a  guide  to  allocation  of  Lake  Michigan  wate 
future  planning  for  water  resources.  (Humpl 
ISWS) 
W77-06531 

THE  ROLE  OF  NEW  TECHNOLOGIES 
IMPROVED  WATER  MANAGEMENT  ANI 
LATED  EFFECTS  ON  WATER  LAW  SYSTI 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrolog: 
Water  Resources;  and  Arizona  Univ.,  Tu 
Dept.  of  Systems  and  Industrial  Engineering. 
For  primary  bibliographic  entry  see  Field  6E. 

W77-06534 


PEOPLE  AND  THE  SOUND.  OUTC 
RECREATION, 

Bureau  of  Outdoor  Recreation,  Washington, 
For  primary  bibliographic  entry  see  Field  6B. 
W77-06595 
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WATER  RESOURCES  PLANNING— Field  6 
Water  Law  and  Institutions— Group  6E 


.E      AND      THE      SOUND.      MINERAL 

JRCES  AND  MINING, 

i  of  Mines,  Washington,  D.C. 

mary  bibliographic  entry  see  Field  6B 

5597 


D  LAKE  DEMONSTRATION  PROJECT, 

isin     Univ.     Extension,     Madison;     and 
isin  Dept.  of  Natural  Resources,  Madison, 
mary  bibliographic  entry  see  Field  5G 
599 

r'ater  Law  and  Institutions 


PERATION  OF  THE  DUMPING  AT  SEA 

74, 

1   of    Agriculture,    Fisheries    and    Food, 

m-on-Crouch  (England).  Fisheries  Lab. 

aary  bibliographic  entry  see  Field  5G 

176 


QUENCES  TO  INDUSTRY  OF  THE 
T  WATER  LEGISLATION:  THE  ROLE 
:  REGIONAL  WATER  AUTHORITY, 

re  Water  Authority  (England). 

lary  bibliographic  entry  see  Field  5G 

177 


Kl'CH    POLLUTION    CONTROL    FOR 
PRICE, 

Research  and  Development  Administra- 

shington,  D.C. 

lary  bibliographic  entry  see  Field  5G 

79 


DL    AND    TREATMENT    OF    WASTE 

ary  bibliographic  entry  see  Field  5G 
85 


?ICATION  OF  SURFACE  WATERS. 

>ept.  of  Environmental  Protection,  Au- 

ary  bibliographic  entry  see  Field  5G 

B 


V  OF  THE  PHOSPHATE  DETERGENT 
NDIANA, 

ter  Coll.,  North  Manchester,  Ind. 
try  bibliographic  entry  see  Field  5G. 


POLLUTION  FROM  INDUSTRIAL 
5 1  IN  SWEDEN  AND  RECENT  TRENDS 
ENT  IT, 

Water  and  Air  Pollution  Research  Lab., 

ry  bibliographic  entry  see  Field  5G. 


ACT  OF  PUBLIC  LAW  92-500  ON  MU- 
POLLUTION  CONTROL  TECHNOLO- 

Environmental  Research  Lab.,  Cincin- 

7  bibliographic  entry  see  Field  5D. 


RITERIA  NEEDED  TO  PROVIDE  EF- 
INSTRUMENTS  FOR  INVENTORY 
MENT,  CONSERVATION  AND  USE 
ER    RESOURCES    AT    THE    LOCAL 

f  Agriculture,  Tel- Aviv  (Israel).  Water 
n. 


In:  Proceedings  of  the  International  Conference 
on  Water  Law  and  Administration,  International 
Association  for  Water  Law,  February  8-14  1976 
Caracas,  Venezuela;  Published  by  the  Commis- 
sion for  the  National  Water  Resources  Develop- 

pn766-789ni(976PLANARH)'  CaraC3S'  Venezue^ 

Descriptors:  "Water  rights,  "Water  alloca- 
Uon(Pohcy),  Competing  uses,  *Economics, 
Governments,  Water  law,  Administration, 
Governmental  interrelations,  Local  governments, 
Constraints,  Eminent  domain,  Permits,  Pollution 
texes(Charges),  Rationing(Water),  Legal  aspects, 
Kipanan  nghts,  Administrative  decisions,  Coor- 
dination, Cost  sharing,  Political  aspects,  Water  de- 
mand, Water  management(Applied) 
Identifiers:  *Licenses,  "Public  trust  doctrine,  Ad- 
ministrative regulations,  Comparative  law,  *Israel. 

Water   resources,   a   vital   commodity   in   every 
country,  demand  a  comprehensive  and  intensive 
legal    and    administrative    system    to    facilitate 
complete  control  over  water  in  all  its  aspects  One 
of  the  foundation  principles  of  such  a  system  of 
control   is    national   ownership    of   water   -    ex- 
propriating all  private  water  ownership  and  cen- 
tralizing water  management  in  one  body.  Riparian 
nghts  would  not  exist  in  such  a  system.  Rights  to 
use  of  water  would  be  distributed  according  to  the 
purpose  for  which  they  are  sought,  would  cease 
when  the  purpose  ceases  to  exist,  would  be  appur- 
tenant to  land,  and  not  personal,  and  would  always 
be  subject  to  cancellation  in  the  public  interest 
Priority    of    uses    would    depend    on    national 
economic  needs  and  goals.  A  licensing  scheme  is 
essential  to  such  a  system  with  issuance  dependent 
on  maximum  efficiency  allocation.  In  order  to  in- 
sure   economical    use    of   water,    a   progressive 
charge  for  water  used  should  be  imposed.  Exten- 
sive programs  for  the  prevention  of  water  pollu- 
tion should  also  be  included.  User  associations 
municipal     associations,     and     regional     water 
authorities  would  facilitate  cooperation.  The  re- 
gional   authority    would    be    given    considerable 
management      responsibilities.      Following      the 
presentation  of  this  comprehensive  water  adminis- 
tration   program,    the    legal    and    administrative 
system  of  Israel  is  examined  and  compared  to  the 
ideal  framework.  (Moorhouse-Florida) 
W77-06533 


THE  ROLE  OF  NEW  TECHNOLOGIES  FOR 
IMPROVED  WATER  MANAGEMENT  AND  RE- 
LATED EFFECTS  ON  WATER  LAW  SYSTEMS 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources;   and  Arizona   Univ.,   Tucson 
Dept.  of  Systems  and  Industrial  Engineering. 
L.  Duckstein. 

In:  Proceedings  of  the  International  Conference 
on  Global  Water  Law  Systems,  International  As- 
sociation for  Water  Law,  September  1-9,  1975 
Valencia,  Spain;  Published  by  Colorado  State 
University,  Ft.  Collins,  Colorado  80523,  p  1 107-48 
1976.  66ref. 

Descriptors:  *Water  resources  development, 
"Technology,  "Systems  analysis,  "Water  alloca- 
tion(Policy),  Water  management(Applied),  Water 
quality,  Flood  control,  Irrigation,  Planning,  Elec- 
tric power  production,  Agriculture,  Water  supply 
development,  Desalination,  Groundwater,  Saline 
water  intrusion,  Surface  runoff,  Thermal  pollu- 
tion, Storm  runoff,  Water  treatment,  Legal 
aspects,  International  law. 

The  continuing  increase  in  the  demand  for  water 
throughout  the  world  requires  the  development  of 
new  technologies  to  solve  the  problems  associated 
with  this  demand.  Solutions  are  needed  for 
problems  of  flood  control,  irrigation,  effects  of 
urban  growth,  and  water  pollution.  Additional  de- 
mand for  water  is  likely  to  occur  in  association 
with  energy  production.  Two  methods  of  augment- 
ing fresh  water  supplies  are  desalination  and  waste 
water  treatment.  The  author  discusses  the  relation- 
ship between  the  development  of  water  resources 


and  the  legal  system.  The  legal  constraints  on  new 
technologies  are  a  significant  part  of  the  decision- 
making process  in  the  design  and  management  of 
water  resource  systems.  The  author  suggests  that 
any  systems  design  methodology  applied  to  water 
resource  development  should  include  the  legal 
system  as  an  integral  component  of  the  entire 
system.  He  recommends  that  proposed  laws  be 
tested  through  systems  analysis  to  determine  their 
possible  effect  before  they  are  implemented  rather 
than  afterwards.  (Capehart-Florida) 
W77-06534 


■ 


HISTORICAL  AND  GEOGRAPHICAL  EVOLU- 
TION OF  WATER  LAW  AND  ITS  ROLE  IN  THE 
MANAGEMENT  AND  DEVELOPMENT  OF 
WATER  RESOURCES, 

G.J.  Cano. 

Proceedings  of  the  International  Conference  on 
Global  Water  Law  Systems,  International  As- 
sociation for  Water  Law,  September  1-9,  1975 
Valencia  Spain;  published  by  Colorado'  State 
University,  Ft.  Collins,  Colo.  80523,  p  115-135 
1976.  lfig,53ref.  P 

Descriptors:  "International  law,  "History, 
"Planning,  "Water  resources,  Water  law,  Naviga- 
ble waters,  Estuaries,  Coasts,  Beds,  Legislation, 
Governments,  Environmental  law,  Water  pollu- 
tion, Legal  aspects,  Riparian  rights,  Water,  Water 
utilization,  Water  conservation,  Water  demand 
Water  management(Applied),  Water  rights' 
Technology. 

Water  law,  as  applied  to  non-ocean  waters,  has 
developed  in  difference  forms  in  the  nations  of  the 
world.  Often  nations  with  geographic  similarities 
have  independently  developed  similar  water  laws. 
There  are  three  stages  in  the  evolution  of  water 
law.  Initially,  when  water  availability  exceeds  its 
demand,  the  law  favors  the  use  of  water.  Then, 
when  water  demand  begins  to  exceed  the  availa- 
bility, the  law  operates  to  restrict  consumption. 
Finally,  when  water  consumption  increases  due  to 
technological  progress,  the  law  must  develop  solu- 
tions such  as  water  recycling.  Water  law  is  in- 
fluenced by  a  number  of  factors  including  changes 
in  the  social  or  political  structure  of  a  nation, 
development  of  water  technologies,  and  increased 
environmental  awareness.  If  a  balance  is  struck 
between  these  factors,  a  well  planned,  properly 
financed  and  adequately  enforced  water  law  can 
lead  to  optimum  utilization  of  water.  Since  water 
problems  tend  to  be  local  in  nature,  a  world-wide 
water   system   would   be   most   effective   if   ad- 
ministered on  a  local  rather  than  national  or  global 
basis.  (Capehart-Florida) 
W77 -06536 


INTERNATIONAL   COOPERATION   FOR   THE 
PREVENTION  OF  MARINE  Oil  POLLUTION 

Miami  Univ.,  Fla.   Sea  Grant  Institutional  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  5G 
W77-06537 


THE  COLORADO  RIVER  SALINITY 
PROBLEM-OLD  APPROACHES  TO  A  NEW 
ISSUE, 

For  primary  bibliographic  entrv  see  Field  5G 
W77-06540 


FLOOD  CONTROL  IN  OKLAHOMA:  AN  EX- 
AMPLE OF  LAND  USE  PRECEDING  LAND  USE 
PLANNING, 

Tulsa  Univ.,  Okla.  Coll.  of  Law. 

For  primary  bibliographic  entry  see  Field  4  A 

W77 -06542 


ENFORCEMENT       OF       OIL       POLLUTION 
LEGISLATION, 

For  primary  bibliographic  entry  see  Field  5G. 
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SHORELINE  MANAGEMENT  AND  BOATING  - 
CAN  THE  INDUSTRY  SURVIVE.  (REPORT  ON 
THE  FOURTH  MARINE  RECREATION  CON- 
FERENCE). „  ^  . 
New  England  Marine  Advisory  Service,  Durham, 
New  Hampshire  (1976).  29  p. 

Descriptors:  'Boating,  'Coasts,  'Planning, 
•Recreation,  Shores,  Political  aspects,  Boating 
regulations,  Economic  impact,  Governments, 
Tourism,  Erosion,  Dredging,  Pollution,  Coast 
guard  regulations,  Marinas,  Boats,  Harbors,  Oil, 
Continental  shelf,  Offshore  platforms,  Environ- 
mental effects. 

Identifiers:  'Coastal  zone  management,  Licenses, 
Public  hearings. 

The  1975  Marine  Recreation  Conference  examined 
the  conflicts  between  coastal  zone  mangement  an 
the  boating  and  marine  industries.  Problems  of 
coastal  zone  management  having  possible  effect 
on  the  marine  industries  include  shoreline  erosion 
caused  by  boat  wakes,  dredging  and  filhng  of 
shorelines,  and  dumping  of  wastes  and  pollutants 
from  boats.  The  effect  of  Outer  Continental  Shelf 
oil  developmet  on  boating  was  considered.  Two 
areas  discussed  were  the  impact  on  water  quality 
and  the  development  of  shoreline  areas  to  support 
the  offshore  operations.  The  role  of  the  Coast 
Guard  in  coastal  zone  mangement  was  also  ex- 
amined. A  series  of  work  groups  were  formed  to 
study  specific  issues  affecting  the  coastal  zone  and 
the  inland  waterways.  The  topics  covered  include: 
ownership  of  the  water;  the  survival  of  free  enter- 
prise on  the  waterfront;  research  needs  in  boating; 
planning  for  better  boting;  and  pressures  for  alter- 
native uses  of  water  front  property.  (Capehart- 
Florida) 
W77-06544 


TRIBUTARY  GROUND  WATER  AND  CHANGE- 
OF-PLACE-OF-USE  RULES  IN  DESIGNATED 
GROUND  WATER  BASINS  IN  COLORADO. 

For  primary  bibliographic  entry  see  Field  4B. 
W77-06545 


POLLUTION-NO   PRIVATE   COMPENSATION 
FOR  INVASION  OF  PUBLIC  RIGHTS  ABSENT 
PARTICULAR   DAMAGES,   BURGESS   V   THE 
TAMANO,  1973  A.M.C.  1939  (D  ME  1973), 
For  primary  bibliographic  entry  see  Field  5G. 
W77-06546 


THE  WASHINGTON  SHORELINE  MANAGE- 
MENT ACT  OF  1971, 

Washington  Univ.,  Seattle.  School  of  Law. 

G.  Crooks. 

Washington    Law    Review,    Vol.   49,    p.   423-62 

(1974). 

Descriptors:  'Washington,  'Permits,  'Ownership 
of  beds,  'Management,  Shorelines,  Legislation, 
Regulation,  Riparian  rights,  Public  rights.  Naviga- 
ble waters,  Water  law,  Legal  aspects,  Wetlands, 
Constitutional  law,  Administration,  Planning, 
Comprehensive  planning. 

Identifiers:  'Property  law,  'Shorelands, 
'Tidelands,  Riparian  uses,  Coastal  resources. 

In  1969  the  Supreme  Court  of  the  State  of 
Washington  held  that  ownership  of  lands  beneath 
navigable  waters  may  not  necessarily  carry  the 
right  of  the  owner  to  restrict  use  of  the  waters  to 
the  public.  The  resulting  uncertainty  as  the  owner 
to  restrict  use  of  the  waters  to  the  public.  The 
resulting  uncertainty  as  to  the  reamifications  of 
this  decision  was  largely  responsible  for  the  enact- 
ment of  the  Washington  Shoreline  Managenment 
Act.  This  act  requires  all  local  governments  to  in- 
ventory the  land  and  water  areas  within  their  ju- 
risdiction which  are  subject  to  the  Act  (as  defined 
therein)  and  to  prepare  a  master  progrm  for  per- 
missible uses  of  these  areas.  When  these  programs 
take  effect,  they  will  constitute  use  regulations  for 
the  various  shorelines  of  the  state  and  will  be  the 


basis  for  decisions  on  permit  applications  for  use 
of  the  land  and  water  adjacent  to  the  shorelines. 
Guidelines  are  established  for  the  planning  and 
permit  processes,  including  requirements  for 
citizen  participation,  public  hearings,  and  review 
by  state  authority.  A  potential  problem  exists  with 
regard  to  whether  the  permit  requirements  will 
result  in  an  uncompensated  and  therefore  uncon- 
stitutional taking  of  private  property.  The  basic 
policy  of  the  Act,  however,  is  not  to  prescribe  or 
proscribe  uses  of  property,  but  to  plan  and  regu- 
late. (Sloan-Florida) 
W77-06547 


PROTECTION  OF  UNDERGROUND  DRINKING 
WATER  SUPPLIES  -  THE  GONZALEZ  AMEND- 
MENT TO  THE  SAFE  DRINKING  WATER  ACT, 

Openheimer,  Rosenberg,  Kelleher,  and  Wheatley, 

Inc. ,  San  Antonio,  Tex. 

For  primary  bibliographic  entry  see  Field  5G. 

W77 -06548 


THE  COMPULSORY  SELF-DISCLOSURE  AND 
PENALTY  PROVISIONS  OF  THE  1972  AMEND- 
MENTS TO  THE  FEDERAL  WATER  POLLU- 
TION CONTROL  ACT:  CATCH-22  AT  SEA, 
For  primary  bibliographic  entry  see  Field  5G. 
W77-06549 


BETWEEN  SCYLLA  AND  CHARYBDIS:  PART 
I:  CARACAS, 

H.  G.  Knight. 

Common  Ground,  Vol  1,  No  4,  p  93-102  (1975). 

Descriptors:  'Water  resources  development, 
'Political  aspects,  'Law  of  the  sea,  'International 
law,  'Conferences,  Water  law,  International 
waters,  International  commissions,  Foreign 
waters,  Treaties,  Publications,  Federal  govern- 
ment, Planning,  Boundary  disputes,  Legal 
aspects,  Oceans. 

Identifiers:  'Coastal  waters,  'Territorial 
seas(Jurisdiction). 

Although  looked  upon  as  an  opportunity  for  con- 
structive progress,  the  Third  United  Nations  Con- 
ference on  the  Law  of  the  Sea  served  little  purpose 
other  than  to  demonstrate  the  apparent  inability  or 
unwillingness  of  the  community  of  nations  to  deal 
with  the  issues  and  to  negotiate  acceptable  law  of 
the  sea  solutions.  In  recent  years  technological 
developments  and  world  energy  and  food  needs 
have  been  accompanied  by  a  rising  tide  of  ex- 
tended national  claims  over  maritime  territory. 
Such  extentions  result  in  potential  conflicts  when 
no  global  policy  concerning  such  extensions  and 
resulting  limited  access  have  been  formulated.  The 
author  feels  the  conference  resulted  in  no  such 
constructive  effort  and  was  merely  a  preparatory 
conference  dominated  by  political  and  ideological 
splits.  The  conference  was  too  large  to  work  effec- 
tively and  attempted  to  deal  with  too  many  issues 
which  had  not  been  properly  drafted  for  presenta- 
tion. (Welch-Florida) 
W77-06550 


CONSTITUTIONALITY  OF  STATE  FISHING 
ZONES  IN  THE  HIGH  SEAS:  THE  OREGON 
FISHERIES  CONSERVATION  ZONE  ACT, 

Oregon  Univ.,  Eugene.  School  of  Law. 

J.  W.  Ring. 

Oregon   Law  Review,   Vol  55,   No   1,   p   141-53 

(1976). 

Descriptors:  'Oregon,  'Fisheries,  'International 
waters,  'Federal  jurisdiction,  'International  law, 
•Constitutional  law,  Boundary  disputes,  Fishing, 
Fish  management.  Fish  conservation,  Regulation, 
Legislation,  Water  law,  Marine  fisheries,  Com- 
mercial fishing,  State  jurisdiction,  Political 
aspects,  Federal-state  water  rights  conflicts, 
Water  rights,  Jurisdiction. 

Identifiers:  'Coastal  waters,  'Territorial 
seas(Jurisdiction). 


This  article  examines  the  recent  Oregon  Hshei 
Conservation  Zone  Act.  The  Act  create*  a  fis 
ries  conservation  zone  which  extends  forty-»ei 
miles  beyond  the  federally  established  mariti 
boundary  and  empowers  the  state  to  study  i 
regulate  all  marine  commercial  fishing  within  t 
zone.  Such  state-created  fisheries  zones  extend 
beyond  the  traditional  three  mile  limit  raises  » 
ous  constitutional  issues.  A  state  may  const 
t  ion  ally  regulate  its  citizens  and  their  vessels 
the  high  seas  when  the  state  has  a  legitimate 
terest  in  such  regulation.  The  author  discusses 
limits  of  state  jurisdiction  and  the  foreign  relati 
power  question  which  arises  as  a  result  of  such 
precedented  state  action.  The  author  suggests  l 
Oregon  is  without  power  to  extend  its  state 
risdiction  beyond  the  three  mile  limit  even  tho 
federal  law  has  created  an  exclusive  nine  i 
fisheries  zone.  Oregon's  new  law  must  also  [ 
the  supremacy  clause  question  to  detern 
whether  it  is  preempted  by  positive  federal  1 
either  by  international  agreement  or  by  cong 
sional  legislation.  The  author  contends  thai 
economically  advantageous  as  the  law  may 
Oregon  cannot  regulate  commercial  fishing 
citizens  other  than  its  own  in  waters  beyond 
territorial  sea.  (Welch-Florida) 
W77-06551 


WATER  QUALITY  CONTROL  AND  TAX 
CENTIVES:  A  PANACEA  FOR  WATER  POL 
TION, 

Florida  Univ.,  Gainesville.  Coll.  of  Law. 
For  primary  bibliographic  entry  see  Field  5G. 
W77-06552 


THE  NAVIGABILITY  CONCEPT  IN  THE  CI 

AND         COMMON         LAW:         HISTORIC 

DEVELOPMENT,     CURRENT    IMPORTAN 

AND  SOME  DOCTRINES  THAT  DON'T  H< 

WATER, 

International  Business  Machine,  Armonk,  N.  1 

G.  J.  MacGrady. 

Florida  State  University  Law  Review,  Vol  3, 

4,  p  511-615  (Fall  1975). 

Descriptors:  'Navigable  waters,  *Ownershi| 
beds,  'Legal  aspects,  'High  water  mark,  1 
water  mark,  Beds,  Beds  under  water,  Bou 
ries(Property),  Navigable  rivers,  Seashores,  1 
waters,  Banks,  Civil  law,  Common  law,  Nai 
tion,  Bodies  of  water,  Public  access. 
Identifiers:  'Public  trust  doctrine,  Navigab 
tests,  Navigability. 

Navigability  developed  under  the  civil  and  c 
mon  laws  as  a  determinant  of  the  public  or  pri 
character  of  waters,  and  was  an  extension  ol 
same  concepts  as  applied  to  other  forms  of  pro 
ty.  In  England  and  in  the  United  States,  the  pi 
ownership  of  navigable  waters  was  embodie 
the  public  trust  doctrine.  While  American  cc 
purport  to  base  the  application  of  this  doctrin 
English  precedent,  the  concept  was  ach 
developed  at  about  the  same  time  in  both  c 
tries,  and  was  based  only  on  the  statements  of 
writers.  Current  definitions  of  navigability  I 
developed  both  at  the  federal  level  to  delii 
federal  controls  and  determination  of  state  ti 
and  at  the  same  level  as  a  mechanism  for  the 
cation  of  property  interests  between  the  public 
private  sectors.  Presently,  there  is  some  imp 
toward  attching  the  public  characteristic! 
navigable  waters  to  dry  land  areas  suet 
beaches,  in  order  to  maintain  public  access 
view.  The  law  thus  responds,  as  from 
beginning  of  the  navigability  concept,  to  pn 
the  important  concern  of  ever-diminishing  na' 
resources.  (Molloy-Florida) 
W77-06553 


POLYCHLORINATED  BIPHENYLS. 

For  primary  bibliographic  entry  see  Field  5C 
W77-06554 
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POLLUTION  LIABILITY  (HEARINGS  ON 

294,  10969,  10363,  10756  WHICH  PROVIDE 

)MPREHENSIVE  SYSTEM  OF  LIABILITY 

OIL    SPILL    DAMAGE    AND    CLEANUP 

la), 

rimary  bibliographic  entry  see  Field  5G. 

06555 


!RAL  RESOURCES  OF  THE  DEEP 
ED  (HEARINGS  ON  HR  11879  TO 
lOTE  ORDERLY  CONSERVATION  AND 
JLOPMENT  OF  THE  MINERAL 
IURCE  OF  THE  DEEP  SEABED). 
ngs-Subcommittee  on  Mines  and  Minings-- 
littee  on  Interior  and  Insular  Affairs,  U.S. 
:  of  Representatives,  May  18,  20,  24  1976 
No.  94-57. 486  p.  *  ' 

iptors:  *Mineral  industry,  *Resources 
ipment,  Water  quality.  Mining,  Natural 
ces,  Economics,  Governmental  interrela- 
International  commissions,  Political 
s,  Metals,  Manganese,  Continental  shelf 
t  geology.  Marine  animals,  Marine  plants' 
mmental  effects. 

Deep   Seabed   Hard   Minerals   Act, 


WATER  RESOURCES  PLANNING-Field  6 
Water  Law  and  Institutions— Group  6E 


ressional  hearings,  *Seabeds,  'Minerals' 
«s,  Balance-of-payments. 

lajor  purposes  he  behind  the  proposed  Deep 
1  Hard  Minerals  Act.  First,  it  attempts  to 
a  a  national  program  to  promote  orderly 
pment  of  certain  resources  om  the  deep 
,  pending  the  institution  of  an  international 
for  that  purpose.  It  also  seeks  to  protect  the 

of   the   marine   environment   from   hard 
I  development  effects.  Since  the  United 

demand  for  hard  minerals  increasingly  ex- 
iomestic  sources  of  supply,  the  nation  de- 
upon  foreign  sources  of  supply.  This  not 
fects  the  national,  alance-of -payments  posi- 
ut  is  also  crucial  to  national  security  in- 

Manganese  nodules  on  the  ocean  floor 
I  an  abundant  alternate  source  of  certain 
iry  minerals.  Such  nodules,  which  he  out- 
■ntonal  limits  and  beyond  the  Continental 
nay  be  used  by  any  nation.  United  States 
companies  e  prepared  to  make  the  capital 
lent  to  develop  and  process  these  minerals 
oposed  bill  will  provide  interim  legislation 
/ill  utilize  the  technology  and  capability  of 
Mnpames  and  encourage  further  efforts  to 
national  access  to  deep  seabed  hard 
s.  The  bill  addresses  licensing  procedures 

and    limitations    among    other    aspects' 
rlonda) 
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IC      CHEMICAL      CONTAMINANTS-- 
OL   OPTIONS   IN   DRINKING   WATER 

mental  Protection  Agency,   Washington, 

lary  bibliographic  entry  see  Field  5G. 


ICATION  PROCEDURES  AND  DESIGN 

)NSTRUCTION  REQUIREMENTS  FOR 

'-  SANITATION  DEVICES. 

lard,  Washington,  D.C. 

ary  bibliographic  entry  see  Field  5D. 


f    V    WIIMAR    PLYWOOD,    INCOR- 
D  (LIABILITY  FOR  ALTERATION  OF 
g  DRAINAGE  PATTERNS). 
1 741-44  (La.  Ct.  App.  1976). 

>rs:  *Louisiana,  'Drainage,  'Surface  ru- 
imbenng,  *Wood  wastes,  Water  control, 
waters,  Drainage  patterns(Geologic)' 
Damages,  Flood  damage,  Floods,  Legal 
Louisiana,  Overflow,  Industrial  wastes 
ecisions. 
s:  'Liability,  'Proximate  causation. 


Plaintiff  property  owner  sought  damages  as  a 
result  of  defendants's  release  of  large  quantities  of 
water  and  waste  material  onto  plaintiffs  two  acre 
tract.  Defendant  plywood  plant  installed  a  recircu- 
lating pond  to  sprinkle  logs  at  37,000  gallons  per 
day.  Debns  from  the  logs  was  recirculated  back 
into  the  million-gallon  pond.  Plaintiff's  adjacent 
property  was  at  a  lower  elevation  than  the 
plywood  plant,  and  another  nearby  pond  had  en- 
larged to  cover  most  of  the  plaintiffs  property 
Testimony  indicated  there  was  natural  drainage 
over  plaintiffs  property,  but  that  water  did  not 
start  to  back  up  until  after  the  plant  was  built. 
Plaintiffs  also  testified  to  the  inability  tc  rebuild  a 
house  because  of  the  water  and  the  related  deaths 
ot  hogs,  geese,  chickens,  and  ducks.  Defendants 
admitted  the  overflow  of  their  pond,  but  attempted 
to  implead  a  railroad  for  allowing  a  rainage  pipe 
under  their  tracks  to  become  clogged.  The  court 
concluded  that  the  quantity  of  water  released  by 
defendant  caused  the  damage,  not  the  railroad's 
contribution.  The  plant  altered  the  natural 
drainage  pattern  by  its  discharge  of  large  amounts 

?L  V,aterT,,an^  a-,bility  was  thereby  established 

(Molloy-Flonda) 

W77-06559 


TRAIN  V  COLORADO  PUBLIC  INTEREST 
RESEARCH  GROUP,  INC.  (NO  AUTHORITY 
UNDER  FEDERAL  WATER  POLLUTION  CON- 
TROL ACT  TO  REGULATE  DISCHARGE  OF 
m^I0111106,  BY  PRODUCT  AND  SPECIAL 
NUCLEAR  MATERIALS  COVERED  BY 
ATOMIC  ENERGY  ACT). 
96S.  Ct.  1938-49(1976). 

?^Sn?v£^S^*LerderaJ  Water  poU"tion  Control 
Act(FWPCA),  'Nuclear  energy,  'Nuclear  wastes, 
Discharge( Water),  Waste  water(PoUution)  Pollu- 
tants, Pollutant  identification,  Federal  jurisdic- 
tion, Environmental  control,  Environmental  ef- 
fects, Environment,  Nuclear  engineering, 
Radioactivity,  Radioactive  wastes,  Radioactive 
waste  disposal,  Disposal,  Water  law,  Navigable 
waters,  'Colorado. 
Identifiers:  'Administrative  regulations. 

Plaintiff      Colorado-based       organization       and 
Colorado  residents  brought  a  citizen  suit  to  compel 
defendant   Administrator  of   the   Environmental 
Protection  Agency  (EPA)  to  perform  his  statutory 
duty  to  control  discharges  of  radioactive  materials 
into    navigable    waters.    Plaintiffs    contend    that 
under  the  Federal  Water  Pollution  Control  Act 
(FWPCA)     it    is     unlawful     to    discharge     any 
pollutant'  into  the  navigable  waters  without  a  per- 
mit   from     EPA     and     that     FWPCA     includes 
radioactive    materials'    within    its   definition   of 
'pollutant'.    Defendant   answers    that   under   the 
Atomic  Energy  Act  the  Nuclear  Regulatory  Com- 
mission issues  regulation  governing  the  discharge 
of  radioactive  materials,  and  that  the  EPA  ad- 
ministrator had  disclaimed  any  authority  under  the 
FV/PCA  to  regulate  such  discharges.  The  Supreme 
Court  held  that  the  legislative  history  of  FWPCA 
showed  a  clear,  congressional  intention  not  to  alter 
the  authority  of  the  Nuclear  Regulatory  Commis- 
sion in  its  control  over  the  discharge  of  source,  by- 
product and  special  nuclear  materials.  The  EPA 
administrator  had  properly  disclaimed  his  power 
to  regulate  these  discharges  under  the  FWPCA 
which  are  governed  by  the  Atomic  Energy  Act 
(Welch-Florida) 
W77-06560 


Remedies,  Condemnation  value,  Missouri  River 

Nebraska. 

Identifiers:  'Severance  damages. 

Plaintiff  United  States  brought  suit  against  certain 
landowners  to  acquire  land  by  eminent  domain  for 
use  in  the  Missouri  River  Recreation  Lakes  Pro- 
ject. The  comdemnation  commission  awarded 
compensation  for  the  land  taken  based  on  its 
recreational  value.  The  commission  also  awarded 
severance  damages  for  certain  other  lands  to  com- 
pensate for  the  diminution  in  the  agricultural  value 
of  the  lands  due  to  the  higher  ground  water  table 
resulting  from  impounding  water  for  the  project 
On  appeal,  the  District  Court  upheld  the  findings 
of  the  commission  except  that  it  determined  that 
some  of  the  awards  should  be  based  on  a  lower 
value  for  agricultural  use.  The  United  States 
Eighth  Circuit  Court  of  Appeals  found  that  an 
award  of  severance  damages  was  not  proper  for 
the  diminished  agricultural  use.  The  court  said  the 
proper  remedy  lay  in  the  Tucker  Act  for  a  taking  in 
the  form  of  an  easement.  The  court  also  held  that 
the  Corps  of  Engineers  was  without  authority  to 
take  Indian  tribal  lands  by  eminent  domain  since 
there  had  been  no  express  Congressional  abroga- 
tion for  this  project  of  the  treaty  holding  the  Indian 
lands  in  trust.  (Capehart-Florida) 
W77-06561 


UNITED  STATES  V.  WINNEBAGO  TRIBE  OF 
NEBRASKA  (SEVERANCE  DAMAGES  IN 
EMINENT  DOMAIN  PROCEEDINGS) 

542  F.2d  1002-08  (8th  Cir.  1976). 

Descriptors:  'Eminent  domain,  'Groundwater, 
'Impounded  waters,  'Damages,  Compensation 
Judicial  decisions,  Treaties,  Recreation,  Agricul- 
ture, Legislation,  Water  table,  Land  tenure, 
Federal  government,  Severance,  Easements  Con- 
demnation, Legal  aspects,  'Indian  reservations 


MCCAY  V  RB  POTASHNICK  CONSTRUCTION 
COMPANY  (ABSOLUTE  LIABILITY  FOR 
DAMAGE  RESULTING  FROM  NATURAL 
WATERCOURSE  OBSTRUCTION) 

539  Sw2d  323-25  (Mo  Ct  App  1976).  3  p. 

Descriptors:  'Missouri,  'Natural  streams 
Impoundments,  'Farm  ponds,  'Road  construc- 
tion, Embankments,  Floods,  Flood  damage,  Ero- 
sion, Overflow,  Annual  flood,  Watercour- 
ses(Legal  aspects),  Surface  waters,  Courts  Judi- 
cial decisions,  Legal  review,  Legal  aspects,  Crops 
Field  crops,  Damages,  Negligence,  Trespass. 
Identifiers:  'Absolute  liability,  Intentional  torts. 

Defendant  highway  construction  company  con- 
structed a  highway  bridge  approach  across  a  natu- 
ral watercourse  which  was  used  by  plaintiff  farmer 
to  drain  his  lands  following  annual  river  overflows 
In  a  subsequent  year  the  river  overflow  caused  the 
bridge  approach  to  erode  and  fill  the  plaintiffs 
field  drains  with  soot  and  soil.  As  a  result,  plaintiff 
lost  a  year's  crops.  The  trial  court  awarded  plain- 
tiff damages  for  the  lost  crops  and  defendant  ap- 
pealed. The  appelate  court  affirmed  on  two 
grounds:  the  evidence  was  substantial  and  the  ver- 
dict not  contrary  to  its  weight;  the  law  was  not  er- 
roneously stated  or  applied.  The  court  stated  its 
position  concerning  the  impoundment  of  waters  on 
others'  lands.  Regardless  of  whether  it  was  ac- 
cidental or  intentional,  or  accompanied  by 
negligence  or  not,  the  agency  causing  the  overflow 
of  a  natural  watercourse  to  the  damage  of  adjacent 
property  owners  is  liable  for  its  misfeasance  in  an 
action  of  trespass.  (Moorhouse-Florida) 
W77-06562 


BENTLEY  V.  INDUSTRIAL  FIRE  PROTECTION 
COMPANY  (LIABILITY  FOR  INCREASING 
DRAINAGE  ONTO  ADJOINING  PROPERTY) 

338  So.2d  1 1 77-82  (La.  Ct.  App.  1 976). 

Descriptors:  'Louisiana,  'Erosion,  'Adjacent  lan- 
downers, 'Drainage,  Construction,  Land  tenure 
Ditches,  Natural  flow,  Damages,  Judicial  deci- 
sions, Legal  aspects,  Drainage  effects,  Surface  ru- 
noff, Construction  equipment,  Trespass. 

Plaintiff  landowner  sought  recovery  from  defen- 
dant landowner  for  damages  to  the  plaintiff  s  pro- 
perty. The  defendant's  property  drained  naturally 
onto  the  plaintiffs  land.  The  defendant  graded  a 
part  of  his  land  to  allow  construction  of  a  building 
The  defendant  attempted  to  restore  the  natural 
drainage  patterns.  The  plaintiff  contended  that  a 
substantial  amount  of  erosion  had  occurred  result- 
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ing  in  the  collection  of  drainage  water  on  plain- 
tiff's land  in  greater  amounts  than  before  the  con- 
struction. The  trial  court  held  that  the  erosion 
caused  by  the  defendant's  construction  activities 
had  placed  a  specific  burden  on  the  plaintiff's  pro- 
perty. The  court  awarded  damages  to  the  plaintiff. 
The  Second  Circuit  Court  of  Appeal  of  Louisiana 
affirmed  holding  that  the  defendant  was  not  re- 
lieved from  responsibility  simply  because  his  pro- 
perty was  the  dominant  estate  for  drainage  across 
the  plaintiff's  servient  estate.  (Capehart-Florida) 
W77-06563 


HYLAN  FLYING  SERVICE,  INCORPORATED 
V.  STATE  (STATE  CONSTRUCTION  OF 
DRAINAGE  DITCH  ON  PRIVATE  LAND  CON- 
STITUTES COMPENSABLE  TAKING). 

388  N.Y.S.  2d  444-47  (App.  Div.  1976). 

Descriptors:  *New  York,  "Judicial  decisions, 
•Ditches,  "Drainage  systems,  "Condemnation, 
Legal  aspects,  Legal  review,  Cities,  Compensa- 
tion, State  government,  Local  government,  Ease- 
ments, Condemnation  value,  Construction, 
Eminent  domain,  Public  benefits,  Public  rights. 
Identifiers:  "Inverse  condemnation,  "De  facto  ap- 
propriation, Consequential  damages,  Direct 
damages. 

Plaintiff  developer  sought  compensation  for  the  de 
facto  appropriation  if  its  land  by  the  entrance  and 
construction  of  a  drainage  ditch  thereon  by  the 
state  of  New  York.  The  state,  the  plaintiff  and  a 
nearby  town  had  been  negotiating  for  time  con- 
cerning the  construction  of  the  ditch  in  question. 
The  plaintiff  was  to  grant  an  easement  to  the  town 
in  return  for  their  agreement  to  maintain  the  state 
constructed  ditch.  Due  to  a  misunderstanding,  the 
easement  and  agreement  were  not  executed  but 
the  state  entered  and  built  the  drainage  ditch  as 
proposed.  The  appellate  division  affirmed  the 
lower  court's  holding  that  such  an  action  con- 
stituted a  de  facto  taking  as  it  interfered  per- 
manently with  plaintiff's  physical  use  and  posses- 
sion of  the  property  and  did  serve  a  public  purpose 
in  that  it  provided  drainage  from  a  state  highway. 
While  also  agreeing  that  the  plaintiffs  were  not  en- 
titled to  consequential  damages,  the  appellate 
court  found  them  entitled  to  direct  damages  and 
reversed  for  a  determination  of  the  appropriate 
amount  thereof.  (Moorhouse-Florida) 
W77-06564 


ROYCE  V.  HENEAGE  (OBSTRUCTION  OF  A 
NATURAL  STREAM  DOES  NOT  CONSTITUTE 
OBSTRUCTION  OF  LOWLANDS  DRAINAGE). 

365  A.2d  1 109-14  (Conn.  1976). 

Descriptors:    "Connecticut,    "Judicial   decisions, 

"Obstruction  to  flow,  "Dams,  Natural  flow,  Legal 

aspects,  Water  law,  Riparian  rights,  Streamflow, 

Wetlands,   Legal  review,   Riparian  land,   Cities, 

Local  governments,  Drainage,  Land  reclamation, 

Legislation. 

Identifiers:  "Lowlands,  "Dam  effects. 

Plaintiffs,  lower  riparian  property  owners,  sought 
damages  for  the  removal  of  a  dam  located  on  their 
property  and  an  injunction  to  prevent  town  offi- 
cials from  removing  a  newly  constructed  dam.  De- 
fendant town  officials  couterclaimed  to  enjoin 
maintenance  of  the  dam.  Judgment  was  entered 
for  the  defendants.  Plaintiff's  own  property  is  ad- 
jacent to  property  owned  by  one  O'Keefe.  A 
stream  flows  across  the  O'Keefe  property  and 
onto  plaintiff's  lot.  Plaintiffs  constructed  a  dam 
across  the  stream  which  caused  flooding  and  ero- 
sion of  the  O'Keefe  property.  The  O'Keefe's  com- 
plained to  the  town  selectman,  who  in  turn  ordered 
the  obstruction  removed  as  per  Connecticut 
Statute  52-461.  On  appeal  the  majority  held  that 
52-461  referred  only  to  the  drainage  of  low  lands 
meaning  marshes  or  similar  wetlands  and  did  not 
authorize  the  city  officials  to  remove  the  obstruc- 
tion absent  a  full  judicial  hearing  on  the  con- 
troversy. Two  justices  dissented  arguing  that  the 


statute   was   unambiguous   and   required   no   in- 
terpretation-a  low  land  was  being  drained  by  the 
natural  course  of  a  stream  now  obstructed.  A  new 
trial  was  ordered.  (Moorhouse-Florida) 
W77-06565 


STATE  V.  SIEMINSKI  (STATE'S  RIGHT  TO 
REGULATE  SCALLOP  FISHING  IN  THE  HIGH 

SEAS). 

556  P.2d  929-35  (Alas.  1976). 

Descriptors:  "Alaska,  "Fishing,  "State  jurisdic- 
tion, Water  resources  development,  Federal-state 
water  rights  conflicts,  Water  rights,  Legislation, 
Regulation,  Conservation,  Natural  resources,  Ad- 
ministration, State  governments,  Federal  govern- 
ment, Legal  aspects,  Judicial  decisions,  Govern- 
mental interrelations. 

Identifiers:  "Scallops,  "High  seas,  Territorial 
waters,  Supremacy  clause. 

Defendant  was  convicted  for  violating  an  Alaskan 
state  statute  prohibiting  the  taking  of  scallops 
beyond  the  state's  territorial  waters.  Defendant, 
having  taken  scallops  from  nine  miles  offshore, 
protested  that  the  state  regulation  did  not  apply  to 
conduct  occurring  beyond  the  territorial  limit  of 
three  miles  from  the  Alaskan  coast.  He  further 
contended  that  any  attempt  to  regulate  beyond  this 
limit  violated  the  supremacy  clause  which  gave  the 
federal  government  exclusive  jurisdiction  of  the 
area.  In  view  of  evidence  that  the  state  had  a  valid 
interest  in  the  scallops  industry,  and  that  in  order 
to  protect  scallops  within  territorial  waters  it  was 
necessary  to  regulate  taking  of  scallops  beyond 
those  waters,  the  Supreme  Court  of  Alaska  held 
that  the  statute  was  a  valid  exercise  of  the  state's 
police  power.  This  regulation  may  be  applied  only 
against  persons  having  a  requisite  minimum  rela- 
tionship with  the  state,  such  as  citizenship.  The 
right  of  the  state  to  prosecute  for  illegal  scallop 
fishing  in  territorial  waters  is  not  precluded  by  any 
paramount  federal  law.  (Rieck-Florida) 
W77-06566 


LOWREY  V.  HODGES  (TEMPORARY  PER- 
MITS TO  USE  GROUND  WATER  FOR  IRRIGA- 
TION). 

555  P.2d  1016-25  (Okla.  1976). 

Descriptors:  "Oklahoma,  "Irrigation,  "Irrigation 
permits,  "Water  distribution(Applied),  "Beneficial 
use,  Water  sources,  Water  permits,  Water  rights, 
Hydrologic  data,  Legislation,  Legal  aspects, 
Regulation,  Irrigation  water,  Non-consumptive 
use,  PreferencesfWater  rights),  Aquifer  manage- 
ment, Groundwater,  Aquifers. 

Appellants  sought  a  permit  to  take  and  use  waters 
from  an  aquifer  for  irrigation  purposes.  Appellees, 
owners  of  adjacent  land,  protested  the  application 
on  the  basis  that  it  failed  to  meet  statutory  require- 
ments, and  that  it  would  create  waste.  The 
Supreme  Court  of  Oklahoma  held  that  irrigation 
for  the  purpose  of  producing  food  and  fiber  is  a 
beneficial  use,  therefore  the  permit  should  be  ap- 
proved by  the  state's  water  resources  board.  The 
court  also  held  that  the  permit  applicant  must 
show  what  method  he  will  use  for  irrigation, 
whereupon  the  board  has  authority  to  determine  if 
waste  will  occur.  The  third  major  issue  decided  by 
the  court  was  that  the  issuance  of  a  temporary  per- 
mit did  not  circumvent  the  legislative  requirement 
of  a  hydrologic  survey  before  a  regular  permit  will 
be  issued.  The  fact  that  temporary  permits  must  be 
revalidated  annually  subjects  them  to  review  on  a 
yearly  basis.  The  court  concluded  that  since  appel- 
lants proved  that  they  intended  to  put  the  water  to 
a  beneficial  use,  and  since  no  evidence  was  of- 
fered to  show  that  waste  was  likely  to  occur,  the 
appellants  should  be  issued  a  temporary  permit. 
(Rieck-Florida) 
W77-06567 


COASTAL  PUBLIC  LANDS  MANAGKMfc! 
ACT  OF  1973. 

Tex.  Rev.  Civ.  Stat,  art  5415e-l,  sees  I  thru 
(Supp.  1976). 

Descriptors:  "Texas,  "Comprehensive  plannii 
"Construction,  Coastal  plains,  Coasts,  Plannii 
Regulation,  Recreation,  Recreation  faciliti 
Preservation,  Protection,  Legal  aspects,  Wa 
rights,  legislation,  Coordination,  Manageme 
Administration,  Building  codes,  Wildlife  habits 
Estuarine  environment,  Research  facilities,  I 
gineering. 

Identifiers:  "Coastal  Lands  Public  Managemi 
Act  of  1973(Tex),  Coastal  Zone  Management; 
of  1972,  Historical  sites. 

The  Coastal  Lands  Public  Management  Act 
1973  provides  for  the  preservation  of  the  natu 
resources  of  the  surface  estate  on  coastal  pul 
lands  in  Texas.  The  school  land  board  must 
minister  and  enforce  the  provisions  of  the  A 
The  board  shall  develop  a  continuing  compreh 
sive  coastal  public  lands  management  program 
compliance  develop  a  continuing  comprehens 
coastal  public  lands  management  program  in  cc 
pliance  with  the  Coastal  Zone  Management  Acl 
1972.  The  board  may  also  regulate  construct 
and  use  of  all  structures  built  on  coastal  pul 
lands.  It  has  authority  to  purchase  fee  and  les 
interests  in  coastal  area  lands  for  the  creation  < 
preservation  of  wildlife  refuges,  estuai 
preserves,  historical  sites,  recreational  areas  ; 
research  facilities.  These  areas  must  be  acqui 
by  purchase,  not  by  condemnation  The  boarc 
also  authorized  to  study  various  coastal  engine 
ing  problems,  lease  coastal  lands  for  public  p 
poses  and  grant  easement  rights  to  owners  of 
jacent  littoral  property  authorizing  placement 
certain  structures  subject  to  conditions  under 
Act.  (Reick-Florida) 
W77-06568 


DISTRIBUTION  OF  WATER  TO  CONSUMER 

Idaho  Code  Ann.  sees.  42-901  thru  -916  (1948). 

Descriptors:  "Water  distribution(Applied),  "Wi 
management(Applied),  "Water  measureme 
"Water  delivery,  Measurement,  Water  levi 
Water  transfer,  Water  conveyance,  Water  us< 
Appropriation,  Control  structures,  Ditches,  Di\ 
sion,  Water  rates,  Prior  appropriation,  Perm 
Damages. 
Identifiers:  Perpetual  rights,  Liens. 

Owners  of  ditches,  canals,  or  laterals  in  Id; 
shall  appoint  watermasters  whose  duty  it  shall 
to  measure  the  amount  of  water  flowing  to  e: 
person  entitled  to  a  certain  pro  rata  share.  Persi 
who  divert  water  from  ditches  without  the  cons 
of  the  watermaster,  or  who  wrongfully  interf 
with  headgates,  flumes  or  ditches  may  be  liable 
triple  damages.  Persons  and  companies  distrit 
ing  water  for  a  fixed  charge  must  provide  neces 
ry  gates  and  measuring  devices,  to  render  possi 
and  practical  a  measurement  of  the  quantity 
water  being  delivered  to  the  consumer.  Whene 
any  ditch,  canal  or  reservoir  serving  several  us 
has  one  or  more  priorities  by  reason  of  enlar 
ments  resulting  from  reclaimed  lands,  the  righl 
lands  being  irrigated  shall  be  divided  into  class 
Parties  may  contract  for  the  delivery  of  water.  1 
amount  to  be  paid  for  such  delivery  constitute 
first  lien  upon  the  land  for  the  irrigation.  Howev 
if  title  to  the  land  is  in  the  United  States  or 
state  of  Idaho,  then  the  amount  shall  be  a  first  1 
on  the  crops  raised  on  the  tract.  Where  two 
more  parties  take  water  from  a  ditch  at  the  sa 
point,  they  shall  select  a  manager  for  distribut 
of  the  water.  The  manager  is  authorized  to  on 
repairs  and  assess  necessary  costs  to  maint 
laterals  and  headgates.  Waters  appropriated 
agricultural  or  domestic  uses  shall  be  deemed 
elusive  and  continuous  dedications  to  such  us 
Perpetual  water  rights  may  be  purchas 
Thereafter,  such  rights  are  not  affected  by  liens 
mortgages.  Persons  wasting  water  are  liable 
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5es  to  those  harmed  therefrom.  (Josepher- 

la) 
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jsline  setbacks, 

iiRev  Stat  sees  205-31  thru  -37  (Supp  1975). 

iptors:  "Hawaii,  'Legislation,  *Shores 
lal  structures,  Coasts,  Harbors,  Piers 
il  engineenng,  Beaches,  Retaining  walls' 
protection,  Sea  walls,  Local  governments' 
is.  Permits,  Planning,  Zoning,  Water  law 
ehensive  planning,  Legal  aspects. 
lers:  *Coastal  zone  management,  Coastal 

i  has  directed  its  land  use  commission  to 
ih  setbacks  along  shorelines  of  not  less  than 
:,  nor  more  than  40  feet  inland  from  the 
reaches  of  the  wash  of  wanes.  Within  the 
ne  area  it  shall  be  unlawful  to  remove  sand 
ocks  or  soil  subject  to  limited  exceptions : 
iction  of  any  seawalls  and  similar  structures 
bited  except  that  nonconforming  structures 
ence  and  those  necessary  for  safety  are  al- 
nonconforming  structures  in  use  may  be 
d  or  reconstructed   if  not  enlarged    The 
g  department  of  each   county   shall   ad- 
r  this  act  and  review  all  plans  for  proposed 
es  and  faculties  in  shoreline  areas  The  de- 
lt  s  recommendations  shall  be  suLn.itted  to 
ng  commission  which  may  grant  a  variance 
u-ucture  is  deemed  in  the  public  interest. 
,   canals,   basins,   harbor  improvements 
rt  recreational  facilities  as  well  as  govern- 
structures  are  exempt  from  this  act  and 
permitted  subject  to  approval  of  the  coun- 
mg  department  and  a  public  hearing.  In  the 
at  conflict  arises  between  provisions  and 
:r  state  law  or  county  ordinance  the  more 
te  shall  apply.  (Moorhouse-Florida) 


LANEOUS   PROVISIONS   ON   WATER 
,  USES  AND  PROTECTION, 

.  Stat.  sees.  541.010  thru  (.545  (1973). 

fe  *«?regon>  *Water  distribu- 
ted), "Water  utilization,  "Impounded 
ilectnc  power  production,  Right-of-way 
lure,  Water  works,  Stream  gages  Im- 
:nts,  Dam  design,  Water  delivery,  Water 
Water  injury,  Water  resources,  Dams 
iw,  Water  rates,  Water  rights,  Water 
:velopments,  Irrigation  practices,  Irriga- 
ition  and  maintenance. 


APPROPRIATION  OF  WATER  GENERALLY 
(REGULATION  OF  SURFACE  WATER  A  P 
GRAM)UTION   THROUGH   ^   PERM"   pro! 

Ore.  Rev.  Stat.  sees.  537.010  thru  .450  (1973). 

Descriptors:  "Appropriation,  "Water  permits, 
Water  allocation(Policy),  "Surface  water  availa- 
bility "Oregon,  Water  supply,  Water  supply 
development,  Legislation,  Surface  waters,  Public 
access,  Pub  he  benefits,  Public  rights,  Beneficial 
use  Regulation,  Water  users,  Water  utilization, 
Water  policy,  Economics,  Groundwater  basins 
Identifiers:  "Vested  rights,  "Inchoate  rights. 

All  water  within  the  state  of  Oregon  from  all 
sources  of  water  supply  belongs  to  the  public  All 
waters  within  the  state  may  be  appropriated  for 
beneficial  use,  subject  to  the  vested  rights  of  any 
person  to  any  water  or  to  the  use  of  any  water 
Any  person  intending  to  acquire  the  right  to  the 
beneficial  use  of  any  water  shall  apply  to  the  State 
Engineer  for  a  permit  to  make  such  appropriation 
No  person  shall  use,  store,  or  divert  any  waters 
until  after  the  issuance  of  a  permit.  Appropriation 
of  surface  water  for  the  purpose  of  recharging 
groundwater  basins  or  reservoirs  is  considered  a 
benefitcial  purpose  for  which  a  permit  may  be 
granted.  Applications  for  permits  must  indicate  the 
source  of  water  supply,  the  nature  and  amount  of 
the  proposed  use,  the  location  of  the  work    the 
time  for  initiation  of  construction,  and  the  time 
necessary  for  completion.  The  State  Engineer  may 
reject  the  application,  or  he  may  refer  it  to  the 
Mate  Water  Resources  Board  for  consideration 
rhe  Board  shall  have  due  regard  for  conserving 
the  highest  use  of  the  water  for  all  purpose,  the 
maximum  economic  development  of  the  waters 
the  prevention  of  wasteful  or  unreasonable  use  of 
the  waters,  and  all  vested  and  inchoate  rights  to 
the  waters  of  the  state.  Whenever  the  owner  of  a 
permit  to  appropriate   fails   to  commence   work 
within    the    time    required    by    law    or   fails    to 
prosecute  the  work  with  reasonable  diligence  the 
Florid  )meer  may  CanCe'  thC  permit  (C°wart- 
W77-06572 


was  estopped  from  requiring  permits  for  any  struc- 

(CapSeh^.ch,adda)been  *»  eX'StenCe  «  '°ng  time' 
W77-06573 


SL™i0„lNTY  V  LAKE  PADGETT 
PINES  (WATER  RESOURCES  ACT  AND  EF- 
FECT OF  WATER  WITHDRAWAL  PROJECT) 

333  So.2d  472-80  (2d  DCA  Fla.  1 976). 

Descriptors:  "Municipal  water,  "Water  supply 
Water  wells,  "Local  governments,  Leglislation 
Public  utility  districts,  Water  districts  State 
governments,  Regulation,  Water  resources 
development,  Well  regulations,  Groundwater 
Water  consumption(Except  consumptive  use)  Im- 
ported water,  Water  demand,  Damages 
Identifiers:  "Standing(Legal),  Well  fields. 

Plaintiff-developer    sought    to    enjoin    municipal 
pumping  from  nearby  well  field,  and  alleged  that 
construction    of    the    well    field    constituted    a 
development    which    had    regional    impact,    and 
which  was  proceeding  without  compliance  with 
relevant    statute.    In   addition,   plaintiff   pleaded 
damage  different  in  kind  from  that  of  the  general 
public,  in  that  the  pumping  would  jeopardize  water 
supply  from  plaintiff's  wells,  lower  the  level  of 
plaintiff's  lakes,  and  cause  other  land  damage.  The 
trial  court  granted  summary  judgement  for  the 
plaintiff,  which  was  reversed.  The  appellate  court 
held  that  plaintiff,  as  a  private  landowner  with 
damages  materially  different  in  kind  from  those  ef- 
fecting the  public  generally,  had  the  capacity  and 
the  requisite  standing  to  litigate  the  question  The 
well  field  was  not  viewed  as  a  development  which 
would  have  environmental  repercussions,  includ- 
ing an  impact  on  water  resources  as  viewed  by  the 
state.     Instead,     the     project    was     specifically 
designed  to  provide  water  for  already  existing 
developments  in  urban  areas,  and  thus  was  regu- 
lated by  a  different  statute,  the  Water  Resources 
Act.  I  he  legislature  believed  environmental  con- 
cerns would  be  better  met  by  regulating  water 
supply    developments    solely    under   appropriate 
governmental  agencies.  (MoUoy-FIorida) 
W77-06574 


SIERRA  CLUB  V  LESLIE  SALT  COMPANY 
(DEFINING  NAVIGABLE  WATERS  JUWSDIC- 
TIONALLY  UNDER  RIVERS  AND  HARBORS 
APPROPRIATION  ACT  OF  1899  AND  THF 
^f^^ATER    POLLUTION    cSntrSl 

412  F  Supp  1096-1 104  (ND  Cal  1976). 


or  distribution  of  waters  from  Oregon's 
streams  is  a  public  use  under  the  Act  or 
;s  for  the  uses  of  water  under  this  section 
by  legislative  authority.   Corporations 
'e  constructed  ditches,  canals,  or  flumes 
e    Act    of    1891     must    control    waste 
!,    erect    and    maintain    headgates    and 
embankments,     and     be     liable     for 
caused  by  negligent  maintenance.  The 
declares  that  the  use  of  state  waters  for 
rjpment  of  electric  power  and  mineral 
is  a  public  and  beneficial  use.  Rights  of 
itches   pipelines  and  canals  across  state 
ranted  under  the  1899  Act  and  joint  use 
is  encouraged.  Oregon  shall  cooperate 
ederal  government  in  land  title  matters 
the  Reclamation  Act  of  1902.  Owners  of 
■ring  state  waters  may  use  machinery  to 
r  levels  necessary  for  irrigation  purpose 
Bat  the  use  does  not  conflict  with  a 
nor  right.  'Splash  dams',  which  release 
ldenly  to  aid  in  the  flotation  of  logs 
m,  are  unlawful.  Similarly,  the  release 
om  impoundment  or  diversion  structure 
to  regulation  when  public  safety  is  en- 
Emergency    release    of    impounded 
permissible   after  notice   is   given   to 
io   will   be   affected    by   the   release, 
•londa) 


Descriptors:  "Jurisdiction,  "Permits,  "Dikes 
High  water  mark,  "California,  Salts,  Bays 
Navigable  waters,  Rivers  and  Harbors  Act  Tides' 
Marshes,  Dredging,  Tidal  waters,  Federal  govern- 
ment, Administrative  agencies,  Estuaries  Water- 
courses(Legal  aspects),  Federal  jurisdiction 
cum^'f TV  *EvaP°rati°n  Ponds,  Injunctive  relief, 
1-WPCA  Amendments  of  1972,  Estoppel,  Naviga- 
bility tests,  Salt  production,  Mean  higher  high 
water.  e 

Plaintiff  citizens'  groups  sought  an  injunction  to 
require  defendant  corporation  to  remove  dikes 
from  the  shores  of  San  Francisco  Bay.  Defendant 
corporation  was  the  plaintiff  in  another  action 
where  it  sought  a  declaratory  judgment  that  defen- 
dant  federal   agency's   assertion   of  jurisdiction 
above  the  mean  high  water  (MHW)  line  was  un- 
lawful. These  actions  were  consolidated  The  cor- 
poration owned  property  along  the  bay  on  which  it 
had  built  diked  evaporation  ponds  for  salt  produc- 
tion. Construction  of  the  dikes  began  in  1860  with 
most  of  them  completed  by  1927,  the  bulk  of  the 
property  lies  between  the  MHW  line  and  the  mean 
higher   high    water   (MHHW)   line.   The    United 
States  District  Court  for  the  Northern  District  of 
California  held  that  the  jurisdiction  of  defendant 
agency  extended  to  the  MHHW  line  thus  allowing 
the  agency  to  require  permits  for  the  discharge  of 
dredge  and  fill  and  for  any  new  construction  up  to 
this  line.  The  court  further  held  that  the  agency 


CALIFORNIA-NEVADA     INTERSTATE     COM- 

,^fSt  ?£  yl'ater  Code  Ann  secs  59?5  thru  5976 
(West  1971). 

Descriptors:    "California,    "Nevada,    "Interstate 
compacts,    "Interstate    commissions,    "Interstate 
nvers,  Water  law,  Rivers,  Equitable  apportion- 
ment,   Legal    aspects,    Political    aspects,    State 
governments,    Federal   government,    Interstate 
Kiver     basin     commissions,     Water     resources 
development,  Legal  review,  Reservoirs,  Surface 
waters  Groundwater,  Springs,  Subsurface  water 
Identifiers:    "California-Nevada  Interstate   Com- 
pact   "California-Nevada  Compact  Commission, 
Lake    Tahoe    Basin,     "Truckee    River    Basin 
Carson  River  Basin,  "Walker  River  Basin    Ad- 
ministrative regulations. 

California  and  Nevada  have  entered  into  a  com- 
pact for  the  more  efficient  determination  of  water 
rights  between  the  states.  A  commission  consisting 
of  five  representatives  from  each  state  as  well  as 
one  federal  representative  has  been  established  to 
enforce   the  Compact's  provisions.   Any  citizen 
who  feels  that  the  Compact  has  been  violated  is 
permitted  to  report  to  the  commission.  The  com- 
mission will  enforce  the  Compact's  provision  in 
the  appropriate  court  of  the  state  in  which  a  viola- 
tion has   occurred.   The  relative  rights  of  both 
California  and  Nevada  regarding  the  use  of  water 
from  the  Lake  Tahoe  Basin,  the  Truckee  River 
Basin,  the  Carson  River  Basin  and  the  Walker 
River  Basin  are  set  out  in  detail  in  the  compact 
Each  state  is  allowed  to  make  any  use  of  ground- 
water and  springs  provided  such  use  does  not  in- 
lf  riere  with  the  natural  flow  of  water  in  the  other 
state.  The  states  are  free  to  change  the  use  of 
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water  assigned  to  them  provided  such  change  does 
not  adversely  affect  the  allocation  of  water  to  the 
other  state.  The  use  of  all  waters  for  the  preserva- 
tion, protection,  and  enhancement  of  fish,  wil- 
dlife, and  recreation  is  explicitly  recognized. 
Either  state  which  imports  water  is  guaranteed  the 
exclusive  use  of  that  water.  (Moorhouse-Florida) 
W77 -06575 


WATER  DIVISIONS  AND  SUPERINTENDENTS. 

Wyo  Stat  Ann  sees  41-54  thru  41-60  (1959),  as 
amended  (Supp  1971). 

Descriptors:  *Water  distribution(Applied), 
•Wyoming,  ♦Water  districts,  *Water  storage, 
♦Administrative  agencies,  Legislation,  Water 
utilization,  Administration,  Governments,  Legal 
aspects,  Regulation,  Water  law,  Institutions,  State 
governments,  Water  policy,  Water  resources,  Per- 
mits, Ditches,  Canals,  Laterals,  Reservoirs,  Water 
rights,  Decision  making,  Jurisdiction,  Water 
transfer,  Prior  appropriation. 
Identifiers:  Water  commissioners. 

The  state  of  Wyoming  is  herein  divided  into  four 
water  divisions,  each  governed  by  a  superinten- 
dent appointed  by  the  governor.  Under  prior  law 
the  superintendent  was  to  hold  office  for  four 
years,  or  until  his  successor  was  appointed.  The 
1971  Amendments  provide  that  the  superintendent 
shall  serve  instead  at  the  pleasure  of  the  governor. 
Qualification  for  the  position  shall  be  determined 
by  examinations  conducted  by  the  state  engineer. 
Each  division  superintendent  shall  have  general 
control  over  the  water  commissioners  of  the 
several  districts  within  his  division.  He  shall  ex- 
ecute the  laws  relative  to  the  distribution  of  water 
in  accordance  with  the  rights  of  priority  of  ap- 
propriation. He  shall  regulate  and  control  the 
storage  and  use  of  water  under  all  rights  of  ap- 
propriation which  have  been  adjudicated  by  the 
board  of  control  or  the  courts,  and  regulate  and 
control  the  storage  and  use  of  water  under  all  per- 
mits approved  by  the  state  engineer.  The  powers 
of  the  superintendent  shall  include:  construction 
of  suitable  ditches  to  carry  return  waters  to  the 
main  stream  or  waste  way;  determination  of  the 
owners  of  all  canals,  ditches,  laterals  or  reservoir 
outlets;  regulation  to  secure  equal  and  fair  dis- 
tribution of  water  in  accordance  with  the  rights  of 
priority  of  appropriation.  (Cowart- Florida) 
W77-06576 


DAMAGE  BY  FLOATING  TIMBER. 

Wyo.  Stat.  Ann.  sec.  6-236  (1959). 

Descriptors:  *Wyoming,  "Irrigation,  "Lumbering, 
♦Streams,  *Streamflow,  Legislation,  Irrigation 
canals,  Irrigation  ditches,  Irngation  water. 
Ditches,  Beneficial  use,  Forestry,  Lumber, 
Running  waters,  Rivers,  Legal  aspects,  Penal- 
ties(Legal),  Water  law,  Competing  uses. 
Identifiers:  Criminal  offense. 

Any  person  or  corporation  floating  logs  down  any 
stream  in  the  state  of  Wyoming  who  negligently  or 
purposely  permits  such  logs  to  interfere  with  or 
obstruct  the  flow  of  water  into  any  irrigation  ditch 
is  guilty  of  a  criminal  offense.  Similar  interference 
with  the  lawful  use  of  water  for  irrigation  purposes 
is  also  proscribed.  However,  if  the  owner  of  such 
irrigation  ditch  or  user  of  water  for  irrigation  pur- 
poses has  consented  to  the  interference,  it  shall  be 
allowed.  Conviction  hereunder  is  punishable  by  a 
fine  of  not  less  than  one  thousand  dollars. 
(Moorhouse-Florida) 
W77-06577 


IMPROVEMENT  DISTRICTS. 

Utah  Code  Ann.  sec.  17-6-1  (1973). 

Descriptors:  'Utah,  ♦Water  distribution(Applied), 
•Water  management(Applied),  'Water  districts, 
Watershed  management,  Jurisdiction,  Legal 
aspects,  Local  governments,  Drainage  systems, 


Legislation,  Flood  control,  Flood  routing, 
Sewerage,  Governments,  Sewage  districts, 
Drainage  districts. 

Identifiers:  *Water  management  districts,  Im- 
provement districts. 

The  state  of  Utah  herein  authorized  the  establish- 
ment of  improvement  districts  for  the  acquisition 
and  operation  of  water  and  sewage  systems,  and 
flood  water  collections,  retention,  and  disposition 
systems.  The  districts  may  include  all  or  part  of 
any  county  or  counties  including  incorporated 
areas.  Each  district  established  hereunder  is 
granted  exclusive  authority  within  its  jurisdiction 
and  no  other  district  may  be  created  to  own  or 
operate  similar  facilities.  (Moorhouse-Florida) 
W77-06578 


COLORADO  RIVER  COMPACT. 

Utah  Code  Ann  sees  73-12a-l  thru  -3  (1958). 

Descriptors:  "Utah,  'Colorado  River  Compact, 
♦Interstate  compacts,  'Water  resources  develop- 
ment, 'Colorado  River,  Colorado  River  Basin, 
River  basins,  Rivers,  State  governments,  Legisla- 
tion, Planning,  Water  allocation(Policy),  Regula- 
tion, Water  rights,  Water  resources,  Water  policy, 
Institutions,  Administrative  agencies,  Legal 
aspects. 

The  Colorado  River  Compact  as  adopted  by  the 
Colorado  River  Commission  was  approved  for  and 
by  the  state  of  Utah.  The  compact  provided  for  the 
equitable  division  and  apportionment  of  the  use  of 
the  waters  of  the  Colorado  River  system,  to 
reduce  controversies  and  secure  expeditious 
development  of  the  river  basin.  The  Colorado 
River  System  was  divided  into  the  Upper  Basin, 
including  Arizona,  Colorado,  New  Mexico,  Utah, 
and  Wyoming;  and  the  Lower  Basin,  including 
Arizona,  California,  Nevada,  New  Mexico,  and 
Utah.  Both  basins  were  apportioned  the  exclusive 
beneficial  consumptive  use  of  7,500,000  acre-feet 
of  water  per  year,  increasing  yearly  for  the  Lower 
Basin.  First  rights  of  any  water  apportioned  by 
treaty  to  Mexico  by  the  federal  government  were 
recognized.  Navigational  and  hydro-electric  uses 
were  adjusged  subservient  to  consumptive  use, 
and  provisions  for  settlement  of  disputes  were 
established.  This  compact  did  not  purport  to  im- 
pair present  perfected  rights  to  the  Colorado 
waters,  but  such  rights  were  to  come  out  of  the  ap- 
portioned share.  It  is  noted  that  states  could  pur- 
sue legal  actions  for  protection  of  compact  rights 
without  resorting  to  the  compact's  dispute 
procedures.  (Molloy-Florida) 
W77-06579 


WATER  POLLUTION;  POWERS  OF  STATE 
WATER  POLLUTION  CONTROL  BOARD. 

Utah  Code  Ann  sees  73-14-1  thru  -6  (1968). 

Descriptors:  'Utah,  'Water  pollution  control, 
'Waste  disposal,  'Water  quality  control,  'Water 
treatment,  Governments,  Administration,  Per- 
mits, Legal  aspects,  Waste  treatment,  Public 
health,  Sewage  treatment,  Treatment  facilities, 
Water  disposal,  Industrial  wastes,  Municipal 
wastes,  Environmental  effects,  Regulation,  Waste 
water(Pollution),  Legislation,  State  governments, 
State  jurisdiction. 
Identifiers:  *Nuisance(Legal  aspects). 

The  public  policy  of  the  state  of  Utah  is  to  prevent 
water  pollution,  control  discharge  of  untreated 
waste,  and  eliminate  public  health  hazards.  The 
act  defines:  polluion,  wastes,  sewerage  system, 
treatment  works,  disposal  system,  and  water  of 
the  state.  A  committee  on  water  pollution  is 
established.  This  committee  is  comprised  of  nine 
members  who  represent  the  various  industrial, 
municipal  and  environmental  interests  of  the  state. 
The  committe  shall  develop  programs  for  the 
abatement  of  water  pollution,  advise  other  state 
agencies,  administer  federal  grants,  conduct 
research  relating  to  water  pollution,  disseminate 


information,  adopt  standards  of  quality,  enfor 
rules  and  regulations  pursuant  to  pollution,  revk 
plans  of  disposal  systems,  and  issue  permits  I 
waste  discharge.  The  act  declares  pollution  to 
unlawful,  and  considers  it  a  public  nuisance.  It 
also  unlawful  to  contract  treatment  works  or 
crease  the  volume  of  waste  discharge  without  fi 
obtaining  a  permit  from  the  committee  on  wa 
pollution.  In  order  to  effectuate  this  program  I 
wastes  of  the  state  are  grouped  into  reasonai 
classes  and  assigned  standards  of  quality  (Rie* 
Florida) 
W77-06580 


WATER  RIGHTS  GENERALLY. 

Wyo.  Stat.  Ann.  sees.  41-2  thru  41-25  (1959), 
amended,  (Supp.  1971). 

Descriptors:  'Wyoming,  'Water  rigl 
•Beneficial  use.  Legislation,  State  govemmei 
Irrigation,  Reservoirs,  Irrigated  land,  Wj 
utilization,  Administration,  Legal  aspects,  Regi 
tion,  Institutions,  Water  managemenKAppIk 
Competing  uses,  Appropriation,  Proration,  Dh 
sion,  Reasonable  uses,  Relative  rights,  Pul 
benefits. 

Water  rights  in  Wyoming  can  be  acquired  un 
the  applicable  laws  regarding  beneficial  use 
water  Procedures  for  changing  beneficial  use 
set  forth  by  statute.  The  1971  amendments  of 
define  irrigated  acreage,  which  is  acreage  neec 
irrigation,  and  lying  outside  the  reservoir  bas 
but  not  including  submerged  lands.  Irrigated  a< 
age  is  no  longer  limited  to  new  land,  but  also 
eludes  lands  within  the  same  drainage  area  ha\ 
water  rights  from  another  source,  and  which  h 
a  need  for  supplemental  water.  The  amendme 
also  grant  rights  to  use  water  to  any  person,  fi 
period  not  exceeding  two  years  for  highway  c 
struction  or  repair,  and  railroad  roadbed  consti 
tion  and  repair,  provided  the  proposed  use  is  f> 
public  purpose  under  a  contract  with  the  st 
Other  new  provisions  set  forth  procedt 
whereby  the  owner  of  a  permanent  water  right 
demand  that  temporary  water  rights  be  shut 
until  the  owner's  rights  are  satisfied.  Procedi 
for  obtaining  supplemental  water,  water  dive: 
from  a  new  source  of  supply  to  aid  water 
propriation  from  a  primary  source,  and  method 
changing  points  of  diversion  are  also  include* 
the  amendments.  (Hadoulias-Florida) 
W77-06581 


ABANDONMENT  OF  WATER  RIGHTS, 

Wyo.  Stat.  Ann.  sees.  4M7  thru  41-18  (1959). 

Descriptors:  'Wyoming,  'Beneficial 
♦Appropriation,  ♦Water  rights,  Legislation,  L 
aspects,  Water  law.  Irrigation,  Relative  rig 
Unappropriated  water,  Ditches,  Irrigation ditc 
Reservoirs,  Streams,  Streamflow,  Water  all 
tion(Policy),  Local  government,  Competing  us< 
Identifiers:  ♦Abandonment Water  rights). 

Wyoming  has  herein  restricd  the  right  to  use  w 
to  that  quantity  necessary  for  irrigation  or  o 
beneficial  purposes.  Any  water  in  excess  of 
quantity  shall  not  be  appropriated  but  allowe 
flow  in  its  natural  stream.  If  the  owner  of  any  c 
or  reservoir  fails  to  use  the  water  therefrom  fc 
ligation  or  other  beneficial  purposes  for  five 
cesive  years,  the  facility  shall  be  considered  a 
doned,  and  the  owner  will  have  forfeited  all  ri 
to  the  appropriated  water  and  the  facility, 
water  is  again  subject  to  appropriation  for  bei 
cial  use.  The  owner  of  an  abandoned  facility 
not  collect  any  royalty  for  the  use  of  water  cai 
thereby.  Any  water  user  potentially  affected 
declaration  of  abandonment  of  existing  « 
rights  is  qualified  to  initiate  abandon: 
proceedings  by  presenting  his  case  in  writing  t< 
board  of  control.  Upon  full  consideration, 
board  shall  refer  well-founded  claims  to  the 
propriate  division  superintendent.  (Moorhc 
Florida) 
W77-06582 
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STER    ASSISTANCE     (FLOOD    MITIGA- 

}  Committee  on  the  Challenges  of  Modern 

ty,  Brussels  (Belgium). 

-unary  bibliographic  entry  see  Field  4A. 

(6593 


LE  AND  THE  SOUND.  WATER  MANAGE- 

r. 

omental  Protection  Agency,  Boston,  Mass. 
imary  bibliographic  entry  see  Field  6B 
16594 


LGEMENT   OF  WATER   AND   RELATED 
RESOURCES  IN  THE  STATE  OF  MAINE, 

ingland  River  Basins  Commission,  Boston, 

imary  bibliographic  entry  see  Field  6B 
6600 


Nonstructural  Alternatives 


D  CONTROL  IN  OKLAHOMA:  AN  EX- 
E  OF  LAND  USE  PRECEDING  LAND  USE 
VING, 

Jniv.,  Okla.  Coll.  of  Law. 

mary  bibliographic  entry  see  Field  4A 

5542 


0  PLAIN  INFORMATION:  SOUTHWEST 
BDLL  STREAMS  (EVANS,  THOMAS,  AND 
SS  CREEKS  AND  SKYLINE  WASH), 
,  NEVADA. 

Engineer  District,  Sacramento,  Calif, 
mary  bibliographic  entry  see  Field  4A 
>583 


)    PLAIN    INFORMATION:    REDWOOD 
AT  MARSHALL,  MINNESOTA. 

ingineer  District,  St.  Paul,  Minn, 
mary  bibliographic  entry  see  Field  4A. 
1584 


)  PLAIN  INFORMATION:  STONE,  DARK 
ETTLE  BROOKS,  TOWN  OF  AUBURN, 
lCHUSETTS, 

ingineer  District,  Waltham,  Mass.  New  En- 

>iv. 

nary  bibliographic  entry  see  Field  4A 

585 


»  PLAIN  INFORMATION:  SACRAMEN- 
JVER,  ANDERSON  AND  OLINDA 
S,  AND  SPRING  GULCH,  ANDERSON, 
JRNIA. 

ngineer  District,  Sacramento,  Calif, 
nary  bibliographic  entry  see  Field  4A 
586 


PLAIN  INFORMATION:  WAHOO 
,  COTTONWOOD   CREEK,   DRY   RUN 

AND  SAND  CREEK,  WAHOO, 
SKA, 

ngineer  District,  Omaha,  Nebr. 
lary  bibliographic  entry  see  Field  4A. 

>87 


PLAIN      INFORMATION:      LITTLE 
RIVER,    OCHEYEDAN    RIVER    AND 
'CREEK,    CITY    OF    SPENCER    AND 
fY,  CLAY  COUNTY,  IOWA, 

igineer  District,  Omaha,  Nebr. 
lary  bibliographic  entry  see  Field  4A 


FLOOD  PLAIN  INFORMATION:  WHITE  RIVER 
-  KILLBUCK  CREEK,  MADISON  COUNTY 
AND  ANDERSON,  INDIANA, 

Army  Engineer  District,  Louisville,  Ky. 
For  primary  bibliographic  entry  see  Field  4  A 
W77-06589 


FLOOD  PLAIN  INFORMATION:  OHIO  RIVER 
DEARBORN  COUNTY,  INDIANA. 

Army  Engineer  District,  Louisville,  Ky. 
For  primary  bibliographic  entry  see  Field  4A 
W77-06590 


SPECIAL    FLOOD    HAZARD    REPORT:    SHIP 
CREEK,  ALASKA. 

Army  Engineer  District,  Anchorage,  Alaska. 
For  primary  bibliographic  entry  see  Field  4A 
W77-06591 


FLOOD   PLAIN   INFORMATION:   SOUTH 

CREEK,  NORTH  CREEK,  CATFISH  CREEK, 

CLOWER  CREEK,  ELLIGRAW  BAYOU  AND 

MATHENY  CREEK,  SARASOTA  COUNTY, 

FLORIDA. 

Army  Engineer  District,  Jacksonville,  Fla. 

For  primary  bibliographic  entry  see  Field  4A 

W77-06592 


DISASTER     ASSISTANCE    (FLOOD    MITIGA- 
TION). 

NATO  Committee  on  the  Challenges  of  Modern 

Society,  Brussels  (Belgium). 

For  primary  bibliographic  entry  see  Field  4A 

W77-06593 


PEOPLE  AND  THE  SOUND.  FLOOD  DAMAGE 
REDUCTION. 

Army  Engineer  District,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  6B 
W77-06598 

6G.  Ecologic  Impact  Of 
Water  Development 

GENERAL  ECOLOGICAL  CONCEPTS  IN 
HYDROBIOLOGY  AND  PROBLEMS  OF  REGU- 
LATING FRESHWATER  ECOSYSTEMS,  ON 
RUSSIAN), 

Ivankovo  State  Univ.  (USSR). 
G.  L.  Shkorbatov. 
GidrobiolZhll(6),  plll-119,  1975. 

Descriptors:  *Regulation,  "Hydrobiology,  Ecolo- 
gy, *Freshwater,  *Ecosystems. 

Basic  ecological  terms  as  biocenose,  community, 
hydrobiocenose,  biogeocenose  and  ecosystem,  the 
concepts  denoted  by  them,  their  present-day  in- 
terpretation and  the  area  of  science  responsible  for 
their  development  are  discussed.  When  charac- 
terizing the  directions  of  investigations  and  the 
fields  of  modern  hydrobiology  it  is  necessary  to 
demarcate  the  concepts  of  the  structure  of  the 
science.  The  main  areas  of  hydrobiology  are: 
aquatic  demecology  (population  structure  and  in- 
trapopulational  relations  of  aquatic  organisms), 
aquatic  autecology  (interrelation  of  aquatic  organ- 
isms with  the  environment,  individual  adaptations) 
and  aquatic  synecology  (interpopulation  relations, 
structure  and  functioning  of  aquatic  ecosystems). 
The  directions  of  investigations  are:  production, 
sanitary,  technical,  agricultural  hydrobiology, 
etc.-Copyright  1976,  Biological  Abstracts,  Inc 
W77-06134 


MODEST  TECHNIQUES. 

Mosaic,  Vol.  8,  No.  1,  p  44-52,  January /February, 


Descriptors:  *Arid  lands,  *Environmental  effects, 
"Drainage,  *Irrigation  effects,  Deserts,  Water 
supply,  Biomes,  Ecology,  Saline  water,  Irrigation, 
Surface  runoff,  Silts,  Salts,  Salinity,  Subsurface 
waters,  Environment,  Technology,  Greenhouses, 
Revegetation,  Agriculture,  Remote  sensing, 
Groundwater. 

The  adaptability  of  technology  to  water  supply 
problems  in  arid  lands  is  discussed.  In  the  early 
1950's  arid  land  scientists  were  interested  in  large- 
scale  programs  of  bringing  water  to  make  deserts 
bloom.  Today,  most  plans  and  goals  are  more 
modest.  These  are  usually  concerned  with  protect- 
ing the  land  from  even  worse  incursions  of  man 
and  nature,  while  using  technology  gently  to 
minimize  adverse  effects  and  as  much  as  possible 
from  the  fragile  soil.  However,  some  more  exten- 
sive plans,  typical  of  the  1950*s,  are  still  con- 
sidered. A  few  are  presented  and  evaluated  in 
terms  of  their  overall  impact  on  the  environment. 
The  problems  presented  by  silt,  salts  and  use  of 
subsurface  waters  are  discussed.  Controlled  desert 
experiments,  such  as  one  conducted  by  the 
University  of  Arizona  in  northern  Mexico,  are 
discussed.  One  expert  feels  that  a  difficulty  in  ap- 
plying technology  to  arid  lands  is  lack  of  coordina- 
tion or  cooperation  among  research  disciplines. 
(Jamail-Arizona) 
W77 -06237 


ENVIRONMENTAL  IMPACT  ANALYSIS:  A 
CASE  STUDY  OF  THE  ENVIRONMENTAL  IM- 
PACT OF  THE  CONSTRUCTION  OF  A  DAM  IN 
ZARIA  PROVINCE, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
G.  O.  I.  Abalu. 

Journal  of  Environmental  Management,  Vol  4  p 
339-354,  1976.  2  tab,  16  ref. 

Descriptors:  *Dam  construction,  Rural  sociology, 
Social  participation,  Surveys,  Economic  develop- 
ment, Planning,  Africa,  Methodology. 
Identifiers:  Environmental  impact,  Externalities, 
*Nigeria(Zaria  Province). 

An  attempt  is  made  to  identify,  illustrate,  and  mea- 
sure the  tradeoffs  between  environmental  quality 
and  development  resulting  from  the  construction 
of  the  Kubanni  Dam  Project  in  Nigeria.  Specific 
objectives  were  to  apply  a  methodological 
framework  which  incorporates  environmental 
quality  goals  into  dam  construction,  and  to  suggest 
further  research  needs  in  the  analysis  of  dam  con- 
struction and  of  development  in  general.  The  basic 
steps  in  the  methodology  applied  included:  (1) 
determining  the  physical  impact  of  the  dam  on  the 
surrounding  environment;  (2)  determining  the  rela- 
tive importance  of  the  affected  environmental 
resources;  (3)  providing  an  aggregate  index  of  the 
environmental  impact  of  the  construction  of  the 
dam;  and  (4)  identifying  tradeoffs  between 
society's  needs  and  environmental  quality.  A  sur- 
vey of  household  heads  living  around  the  river  on 
which  dam  is  situated  was  conducted  in  order  to 
rank  the  importance  of  environmental  resources. 
Results  show  that:  (I)  backward  rural  people  are 
able  to  rank  and  monetarily  evaluate  environmen- 
tal resources;  (2)  citizen  participation  is  important 
in  planning  natural  resources  development;  (3)  it  is 
not  adequate  for  governments  to  arbitrarily  place 
market  values  on  resources  to  be  taken  over;  (4) 
environmental  impact  statements  should  be  used 
as  a  basis  for  aiding  decision  making  with  respect 
to  project  choice;  and  (5)  impact  statements  with 
direct  citizen  involvement  are  an  important 
prerequisite  for  economic  development.  (Luedtke- 
Wisconsin) 
W77-06352 


INTEREST  GROUP  PERCEPTIONS  OF 
DEVELOPMENT  ISSUES  IN  TIDEWATER  VIR- 
GINIA, 

Virginia    Polytechnic    Inst,     and     State    Univ., 

Blacksburg.  Dept.  of  Geography. 

K.  E.  Smith,  L.  M.  Springer,  and  J.  D.  Stephens. 
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Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA  22161  as  PB-265  662, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Virginia  Water  Resources  Research  Center, 
Blacksburg,  Bulletin  101,  March  1977. 99  p,  15  tab, 
21  fig,  56  ref,  append.  OWRT-A-060-VA(1). 

Descriptors:  *  Urbanization,  'Environmental  ef- 
fects, *Water  pollution,  'Virginia,  Chesapeake 
Bay,  Waste  disposal,  Septic  tanks,  Computer  pro- 
grams, Attitudes,  Social  adjustment,  Sewage, 
Land  use,  Human  population. 
Identifiers:  'Delphi  techniques,  'Tidewater  Vir- 
ginia, 'Middlesex  County(VA),  Exurbanization, 
Interest  groups,  Community  perceptions,  En- 
vironmental hazards. 

Rural  areas  of  coastal  Virginia  face  increased  ex- 
urban  development  as  the  appeal  of  'country'  liv- 
ing, lower  taxes,  and  better  accessibility  lead  to 
rapid  growth  beyond  the  urban  fringe.  This  study 
examined  the  potential  social  and  environmental 
consequences  of  this  trend  in  Middlesex  County, 
Virginia.  Since  many  portions  of  this  county  have 
high  water  tables  and  inefficient  soils  for  waste- 
water treatment  using  conventional  septic  tank 
systems,  future  growth  will  create  water  pollution 
problems  affecting  not  only  the  shellf ishing  indus- 
try but  also  human  health.  An  alternative  waste 
disposal  method,  such  as  centralized  sewage 
systems,  would  likely  lead  to  rapid  population 
growth.  A  Delphi  procedure  is  used  to  analyze  in- 
terest group  perceptions  of  local  problems  and 
prospects.  Results  indicate  that  most  county 
representatives  (1)  want  regulated  growth  to 
preserve  existing  land  uses;  (2)  show  wide  range  of 
understanding  to  wastewater  treatment  and  its  ef- 
fects on  future  growth  and  (3)  prefer  to  postpone 
any  plans  for  central  sewage  facilities  until  local 
authorities  have  instituted  growth-control  or- 
dinances. 
W77-06400 


ENVIRONMENTAL     STABILITY     AND     FISH 
COMMUNITY  DIVERSITY, 

Everglades  National  Park,  Homestead,  Fla. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06426 


ENVIRONMENTAL  STUDY  OF  THE  DISPOSAL 
OF  RED  MUD  WASTE, 

Department  of  the  Northern  Territory,  Darwin 

(Australia).    Animal    Industry    and    Agriculture 

Branch. 

For  primary  bibliographic  entry  see  Field  5E. 

W77-06427 


THE   EFFECTS   OF   DREDGING    ON   WATER 
QUALITY  IN  THE  NORTHWEST, 

Environmental  Protection  Agency,  Seattle,  Wash. 

Region  X. 

For  primary  bibliographic  entry  see  Field  5G. 

W77-06535 


SUPPLEMENT  TO  FINAL  ENVIRONMENTAL 
STATEMENT;  HARRY  S.  TRUMAN  DAM  AND 
RESERVOIR. 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  6B. 
W77  06538 


APPENDIX  A  -  AS  ORDERED  BY  THE  COURT 
TO  THE  SUPPLEMENT  TO  THE  FINAL  EN- 
VIRONMENTAL STATEMENT  HARRY  S.  TRU- 
MAN DAM  AND  RESERVOIR  OSAGE  RIVER, 
MISSOURI. 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  6B. 
W77  06539 


7.  RESOURCES  DATA 
7B.  Data  Acquisition 


EVALUATION  OF  GAUZE  PAD  METHOD  TO 
RECOVER  VIRUSES  FROM  WATER, 

Hadassah  Medical  School,  Jerusalem  (Israel). 
For  primary  bibliographic  entry  see  Field  5A. 
W77-06183 


A  WATER-POWERED  MECHANICAL  DEVICE 
FOR  ACCURATELY  SUBSAMPLING  LARGE 
NUMBERS  OF  NEKTONIC  ORGANISMS, 

Southwest  Research  Inst.,  Houston,  Tex. 
For  primary  bibliographic  entry  see  Field  5A. 

W77-06276 


AN  AUTOMATED  RAPID  SEDIMENT 
ANALYSER  (ARSA), 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami,  Fla.  Atlantic  Oceanographic  and 
Meteorological  Labs. 

For  primary  bibliographic  entry  see  Field  2J. 
W77-06318 


COMPARISON  BETWEEN  SIEVING  AND  SET- 
TLING-TUBE DETERMINATIONS  OF  SAND 
SIZES  BY  USING  DISCRIMINANT  ANALYSIS, 

Boston  Univ.,  Mass.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W77-06319 


ON  THE  OCEAN  TEMPERATURE  DISTRIBU- 
TION IN  THE  GULF  OF  ALASKA,  1974-1975, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  2L. 

W77-06320 


MONSOON  RAINS  OVER  WEST  AFRICA, 

Freie  Universitat,  Berlin  (West  Germany),  Institut 

Fuer  Meteorologie. 

For  primary  bibliographic  entry  see  Field  2B. 

W77-06322 


METHODS   FOR   THE   DETERMINATION   OF 
INORGANIC  CONSTITUENTS  IN  WATER, 

Geological    Survey,     Lakewood,    Colo.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W77-06338 


STANDARD  PROCEDURES  FOR  BIOLOGICAL 
EVALUATION. 

Maine  Dept.  of  Environmental  Protection,  Au- 
gusta. Div.  of  Lakes  and  Biological  Studies. 
For  primary  bibliographic  entry  see  Field  5A. 
W77-06374 


were  given.  The  device  was  found  to  decrea 
specimen    loss,    reduce    collecting    time,    ea 
specimen  collection,  and  allow  for  large  colk 
tions  of  specimens.  (Katz) 
W77-06419 


PRECISION  LIVE-FEEDER  FOR  FLO' 
THROUGH  LARVAL  CULTURE  OR  FO< 
CHAIN  BIOASSAYS, 

Environmental  Research  Lab.,  Gulf  Breeze,  Fla 
For  primary  bibliographic  entry  see  Field  5A. 

W77 -06420 


REARING  SYSTEM  FOR  SMALL  GROUPS  < 
EXPERIMENTAL  FISH, 

Fish   and   Wildlife   Service,   Beulah,   Wyo.  F 

Genetics  Lab. 

H.  L.  Kincaid,  W.  R.  Bridges,  and  B.  von 

Limbach. 

The  Progressive  Fish-Cultuiist,  Vol.  38,  No.  1, 

8-10,  1976;  4  fig,  3  ref. 

Descriptors:    'Design,    'Research   and   devel' 

ment,  'Equipment,  Design  criteria,  Design  ii. 

Systems   analysis,   Engineering,   Growth  stag 

Fry,    'Methodology,    'Aquiculture,    LaboraU 

equipment,      Laboratory     animals,      Salmon! 

'Aquaria. 

Identifiers:  'Rearing  system. 

A  rearing  system  for  fry  and  fingerlings  \ 
developed  and  tested.  Its  advantages  over  sim 
systems  were  discussed.  Design,  construction ; 
assembly  of  the  system  were  described.  1 
system  is  designed  for  small  numbers  of  fish  u 
for  xperimental  purposes.  (Katz) 
W77-06422 


PORTABLE,  HAND-OPERATED  CYCLE  SIE 
FOR  WASHING  MACROINVERTEBRA 
SAMPLES, 

National  Environmental  Research  Center,  Cim 

nati,  Ohio. 

W.  T.  Mason,  Jr. 

The  Progressive  Fish-Culturist,  Vol.  38,  No.  1 

30-32, 1976;  3  fig,  5  ref. 

Descriptors:  'Research  and  developmi 
'Design,  'Equipment,  Data  collections,  In' 
tebrates,  Sampling,  Dimensions,  Design  crite 
Design  data,  On-site-investigations,  Water  pc 
tion  effects. 
Identifiers:  'Sieves. 

A  light,  portable  cycle  sieve  with  commerci 
available     and     easily     assembled     parts 
described.  The  mechanism,  design,  and  const 
tion  of  the  small  boat  sieve  was  presented, 
sieve  was  designed  for  speeding  the  collection 
analysis  of  macroinvertebrate  samples,  increa 
sampling  precision  and  reducing  cost.  (Katz) 
W77-06424 


SMALL  MARINE  ANIMAL  COLLECTOR  FOR 
USE  BY  DIVERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Ecology  and 

Evolutionary  Biology. 

M.  R.  Gilligan. 

The  Progressive  Fish-Culturist,  vol.  38,  no.  1,  p. 

40-41,  1976.  2  fig. 

Descriptors:  'Design,  'Research  and  develop- 
ment, 'Sampling,  Design  criteria,  Dimensions, 
Design  data,  Costs,  Water  pollution  effects,  On- 
site-investigations,  *On-site-data  collections, 
'Bottom  sampling. 

Identifiers:  'Small  marine  animal  collector, 
Divers,  Collectors. 

A  hand-held  piston  device  similar  to  a  'slurp  gun' 
with  a  collecting  bag  attached  was  designed  for 
collection  of  rocky  shore  fishes  from  small  areas. 
Design,  material  costs,  and  construction  method 


PREFERRED    TEMPERATURE    OF    FISH: 
NEW  METHOD, 

Toronto  Univ.  (Ontario).  Inst,  for  Environme 

Studies    and    Engineering;    and    Toronto   U 

(Ontario).  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  5A. 

W77-06438 


GEOTHERMAL  ENERGY  PUMP  AND  MC 
TOR  SYSTEM, 

Sperry  Rand  Corp.,  New  York.  (Assignee). 
For  primary  bibliographic  entry  see  Field  4B. 
W77-06443 

OIL    SLICK    SAMPLING    APPARATUS    i 
METHOD, 

Calspan  Corp.,  Buffalo,  N.Y.  (Assignee). 
For  primary  bibliographic  entry  see  Field  5A. 
W77-06444 
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MBINED  WATER  METER  AND  PRESSURE 
GULATOR, 

ser     Aerospace     and     Electronics     Corp., 

Jand,  Calif.  (Assignee). 

primary  bibliographic  entry  see  Field  3D 

7-06452 


I  POLARIZATION  CHARACTERISTICS  OF 
AR  SCATTERING  FROM  SNOW  AND  ICE 
fSTALS  IN  THE  ATMOSPHERE, 

k    Univ.,    Downview    (Ontario).    Dept.    of 

sics. 

primary  bibliographic  entry  see  Field  2C 

'-06512 


IOTE  SENSING  OF  THE  THICKNESS  AND 
^POSITION  OF  CIRRUS  CLOUDS  FROM 
ELLITES, 

)  Univ.,  Salt  Lake  City.  Dept.  of  Meteorology, 
primary  bibliographic  entry  see  Field  2B 
-06513 


SONAL  AND  WAVELENGTH  DEPEN- 
CE  OF  URBAN/RURAL  RADIANCE  IN 
A, 

i  State  Univ.,  Ames.  Dept.  of  Aerospace  En- 

iring;    and    Brooks,    Borg   and    Skiles,    Des 

les,  Iowa. 

.  Lunde. 

aal  of  Applied  Meteorology,  Vol.  16,  No   1   p 

!05,  January  1977.  2  fig,  1  tab,  7  ref. 

riptors:      *Remote      sensing,      *Radiation, 
es,  *Rural  areas,  *Iowa,  Satellites(Artificial)! 
do,  Wavelengths,  Heat  budget,  Snow  cover, 
anal,  Energy,  Energy  budget, 
ifiers:  *LANDSAT,  Radiance  variation. 

DSAT  measurements  show  that  the  radiance 
H>an  areas  is  higher  in  the  summer  than  that  of 
areas  and  lower  in  the  winter,  aiding  the  heat 
et  of  cities  and  tending  to  save  energy.  The 
nee  of  both  urban  and  rural  areas  increases 
snow  cover  in  winter,  but  cities  have  less 
nee  than  the  country.  In  the  early  summer  the 
try  has  low  radiance  in  the  near  infrared,  and 
late  summer  it  has  low  radiance  in  the  visible 
d  of  the  spectrum.  The  radiance  of  urban 
follows  the  mentioned  trends  in  a  very 
d  way.  (Sims-ISWS) 
06514 


ISHORE  WAVE  DIRECTION  GAGE, 

igical  Survey,  Reston,  Va.  Conservation  Div 

James,  and  R.  J.  Hallermeier. 

al  of  the  Waterways,  Harbors  and  Coastal 

eering  Division,  American  Society  of  Civil 

eers,  Vol.  102,  No.  WW4,  Proceedings  Paper 

,  p  379-393,  November  1976.  4  fig,  2  tab    12 

append. 

iptors:  *Waves(Water),  *Ocean  waves, 
ow  water,  *Gaging,  Instrumentation, 
atory  tests,  Equipment,  Measurement, 
level  recorders,  Water  levels,  Shores, 
ores,  Beaches,  Water  levels,  Coastal  en- 
ing,  Oceanography,  Automation, 
fiers:  *Wave  direction  measurement,  Wave 

"ave  formation  can  cause  large  variation  in 
^ater  level  around  a  thin  circular  pile  in  shal- 
ater  waves.  The  symmetry  of  this  variation 
be  used  to  measure  wave  direction  on  a 
ly-crest  basis.  This  paper  empirically  ex- 
i  the  resolution  possible  in  objectively  esti- 
i  the  symmetry  point  of  data  sets  consisting 
»11  numbers  of  peak-water-level  measure- 
made  around  a  pile  in  laboratory  wave  ae- 
tata sets  for  several  types  of  single  incident 
in  wave  action  of  steepness  such  that  0.007 
o  or  less  than  H/l  equal  to  or  less  than  0.05, 
analyzed  by  three  different  estimation 
is.  For  example,  with  10  peak  water  level 


measurements  (36  deg  spacing  around  the  pile), 
one  estimation  method  gave  directions  within  a 
range  of  2.8  deg,  on  the  average,  for  all  test  crests 
The  results  indicate  that  four  water-level  sensors 
embedded  in  a  vertical  pile  at  60  deg  spacing  might 
be  used  to  measure  the  direction  of  single 
nearshore  wave  trains  to  a  point  within  +  or  -  3  deg 
over  a  120  deg  range,  in  an  instrument  that  can  be 
made  fully  automatic.  (See  also  W76-02399) 
(Humphreys-ISWS) 
W77-06516 


CALIFORNIA  CURRENT  EDDY  FORMATION: 
SHIP,  AHt,  AND  SATELLITE  RESULTS, 

Scripps   Institution  of  Oceanography,   La  Jolla 

Calif. 

For  primary  bibliographic  entry  see  Field  2L 

W77-06523 


USE  OF  SIDE-LOOKING  AIRBORNE  RADAR 
TO  DETERMINE  LAKE  DEPTH  ON  THE 
ALASKAN  NORTH  SLOPE, 

Cold   Regions   Research  and   Engineering   Lab., 
Hanover,  N.  H.  Experimental  Engineering  Div. 
For  primary  bibliographic  entry  see  Field  2H 
W77-06526 


AN    OPERATIONAL    ALL-WEATHER    GREAT 
LAKES  ICE  INFORMATION  SYSTEM, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
For  primary  bibliographic  entry  see  Field  2C 
W77-06527 


GREAT  LAKES  ALL-WEATHER  ICE  INFOR- 
MATION SYSTEM, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
For  primary  bibliographic  entry  see  Field  2C 
W77-06528 


REMOTE  SENSING  OF  SODL  MOISTURE  WITH 
MICROWAVE  RADIOMETERS-II, 

National  Aeronautics  and  Space  Administration, 

Greenbelt,  Md.  Goddard  Space  Flight  Center 

T.  Schmugge,  T.  Wilheit,  W.  Webster,  Jr.,  and  P. 

Gloersen. 

Report  NASA  TN  D-8321,  September  1976.  34  p 

20  fig,  7  tab,  25  ref. 

Descriptors:  *Remote  sensing,  *Soil  moisture 
♦Microwaves,  *  Aircraft,  Moisture  content,  Soil 
moisture  meters,  Soils,  Soil  properties,  Soil  tex- 
ture, Surveys,  Soil  surveys,  Vegetation,  Vegeta- 
tion effects,  Radiation,  Radio  waves. 
Identifiers:  *Microwave  radiometers. 

Results  were  presented  which  were  derived  from 
measurements  made  by  microwave  radiometers 
during  the  March  1972  and  February  1973  flights 
of  National  Aeronautics  and  Space  Administration 
(NASA)  Convair-990  aircraft  over  agricultural  test 
sites  in  the  southwestern  part  of  United  States. 
The  purpose  of  the  missions  was  to  study  the  use 
of  microwave  radiometers  for  the  remote  sensing 
of  soil  moisture.  The  microwave  radiometers 
covered  the  0.8-  to  21-cm  wavelength  range.  The 
results  showed  a  good  linear  correlation  between 
the  observed  microwave  brightness  temperature 
and  moisture  content  of  the  0-  to  1-cm  layer  of  the 
soil.  The  results  at  the  largest  wavelength  (21  cm) 
showed  the  greatest  sensitivity  to  soil  moisture 
variations  and  indicated  the  possibility  of  sensing 
these  variations  through  a  vegetative  canopy.  The 
effect  of  soil  texture  on  the  emission  from  the  soil 
was  also  studied,  and  it  was  found  that  this  effect 
can  be  compensated  for  by  expressing  soil 
moistures  as  a  percent  of  field  capacity  for  the 
soil.  The  results  were  compared  with  calculations 
based  on  a  radiative  transfer  model  for  layered 
dielectrics,  and  the  agreement  is  very  good  at  the 
longer  wavelengths.  At  the  shorter  wavelengths, 
surface  roughness  effects  are  larger,  and  the 
agreement  becomes  poorer.  (Sims-ISWS) 


W77-06530 

7C.  Evaluation,  Processing  and 
Publication 


PROCESS  CONTROL  AND  DATA  PROCESSING 
IN  SEWAGE  TREATMENT  PLANTS, 

For  primary  bibliographic  entry  see  Field  5D 
W77-06168 


COMPUTER  CONTROLS  55,000  CU  M/DAY  OF 
SEWAGE. 

For  primary  bibliographic  entry  see  Field  5D. 
W77-06169 


PHYSICAL  AND  ECONOMIC  PARAMETERS 
FOR  PLANNING  REGIONAL  WASTE  WATER 
TREATMENT  SYSTEMS, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5D 

W77-06171 


ANALYSIS  OF  SNOW  TEMPERATURE  MEA- 
SUREMENTS (BASED  ON  DATA  FOR  THE 
WESTERN  TffiN-SHAN), 

For  primary  bibliographic  entry  see  Field  2C 
W77-06303 


WATER  RESOURCES  DATA  FOR  LOUISIANA, 
WATER  YEAR  1976  -VOLUME  1.  CENTRAL 
AND  NORTHERN  LOUISIANA. 

Geological  Survey,  Baton  Rouge,  La. 

Geological  Survey  Water-Data  Report  LA-76-1, 

December  1976.  463  p,  10  fig,  31  ref. 

Descriptors:  "Louisiana,  *Hydrologic  data, 
"Surface  waters,  "Groundwater,  "Water  quality, 
Streamflow,  Flow  rates,  Gaging  stations,  Lakes, 
Reservoirs,  Chemical  analysis,  Sediments,  Water 
temperature,  Sampling,  Sites,  Observation  wells, 
Water  levels,  Water  analysis. 

Water  resources  data  for  the  1976  water  year  for 
Louisiana  consists  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  for  wells.  This  report  for 
Central  and  Northern  Louisiana  contains 
discharge  records  for  52  gaging  stations;  stage  only 
records  for  33  gaging  stations;  water  quality  for  31 
continuous,  daily  or  bi-weekly  stations,  30  miscel- 
laneous stations,  and  181  wells;  and  water  levels 
for  320  observation  wells.  Also  included  are  data 
for  60  crest-stage  partial-record  stations  and  45 
flood-profile  partial-record  stations.  Additional 
water  data  were  collected  at  30  various  sites,  not 
part  of  the  systematic  data-collection  program, 
and  are  published  as  miscellaneous  measurements. 
Records  for  a  few  pertinent  stations  in  bordering 
States  are  also  included.  These  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Louisiana 
(Woodard-USGS) 
W77-06326 


WATER  RESOURCES  DATA  FOR  LOUISIANA 
WATER  YEAR  1976--VOLUME  2.  SOUTHERN 
LOUISIANA. 

Geological  Survey,  Baton  Rouge,  La. 
Water-Data  Report  LA-76-2,  December  1976  426 
p,  14  fig,  31  ref. 

Descriptors:  "Louisiana,  "Hydrologic  data, 
"Surface  waters,  "Groundwater,  "Water  quality, 
Streamflow,  Flow  rates,  Gaging  stations,  Lakes,' 
Chemical  analysis,  Sediments,  Water  tempera- 
ture. Sampling,  Sites,  Observation  wells,  Water 
levels,  Water  analysis. 
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Water  resources  data  (or  the  1976  water  year  for 
Louisiana  consists  of  records  of  stage  discharge, 
and  water  quality  of  streams;  water  quality  of 
lakes;  and  water  levels  and  water  quality  for  wells. 
This  report  for  southern  Louisiana  contains 
discharge  records  for  22  gaging  stations;  stage  only 
records  for  12  gaging  stations;  water  quality  for  61 
continuous,  daily  or  bi-weekly  stations,  240 
miscellaneous  stations,  and  256  wells;  and  water 
levels  for  387  observation  wells.  Also  included  are 
data  for  31  crest-stage  partial-record  stations  and 
65  flood-profile  partial-record  stations.  Additional 
water  data  were  collected  at  10  various  sites,  not 
part  of  the  systematic  data-collection  progTam, 
and  are  published  as  miscellaneous  measurements. 
Records  for  a  few  pertinent  stations  in  bordering 
States  are  also  included.  These  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Louisiana. 
(Woodard-USGS) 
W77-06327 


INDEX  OF  SURFACE  WATER  QUALITY 
RECORDS  TO  SEPTEMBER  30,  1973, 
SOUTHWEST  ALASKA, 

Geological   Survey,   Anchorage,    Alaska.    Water 

Resources  Div. 

P.  J.  Still. 

Open-file  report  (basic  data),  1976.  12  p,  1  fig,  1 

tab. 

Descriptors:  *Water  quality,  *Basic  data  collec- 
tions, 'Surface  waters,  *Alaska,  'Stations,  Sam- 
pling, Sites,  Streams,  Lakes,  Springs,  Indexing, 
Data  collections,  Chemical  analysis,  Water  tem- 
perature, Sediments,  Biological  properties,  Maps. 
Identifiers:  Southwest  Alaska. 

This  report  includes  a  map  showing  the  locations 
of  all  surface  water  quality  sites  in  southwest 
Alaska,  a  table  listing  the  types  of  data  collected, 
and  the  periods  of  record  to  September  30,  1973. 
(Woodard-USGS) 
W77-06328 


MERCURY    LEVELS    IN    THE    RIVERS    OF 

WESTERN  CANADA  1970-1976. 

Dept.    of    the    Environment,    Ottawa    (Ontario). 

Water  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 

W77 -06363 


DOCUMENTATION  OF  SELECTED  CON- 
STRUCTS AND  PARAMETER  VALUES  IN  THE 
AQUATIC  MODEL  CLEANER, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06381 


EFFECTS  OF  STREAM  CHANNEL  IMPROVE- 
MENTS ON  DOWNSTREAM  FLOODS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  2A. 
W77-06397 


A  NOTE  ON  VOLUMETRIC  CONSIDERATIONS 
OF  UPWELLING  IN  THE  BENGUELA  CUR- 
RENT, 

Canada    Centre    for    Inland    Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2L. 

W77-06504 


ANNUAL  AMOUNT  OF  PRECIPITATION  IN 
THE  USSR,  ACCORDING  TO  CORRECTED 
DATA, 

For  primary  bibliographic  entry  see  Field  2B. 
W77-06508 


HYDROCHEMICAL    DESCRD7TION    OF    THE 
GLACIERS  OF  THE  CHIRCHIK  RIVER  BASIN, 

For  primary  bibliographic  entry  see  Field  2C. 
W77-06510 


INDEX  OF  SURFACE  WATER  QUALITY 
RECORDS  TO  SEPTEMBER  30,  1973, 
NORTHWEST  AND  ARCTIC  SLOPE,  ALASKA, 

Geological   Survey,   Anchorage,    Alaska.   Water 

Resources  Div. 

P.  J.  Still. 

Open-file  report  (basic  data),  1976.  9  p,  1  fig,  2  tab. 

Descriptors:  *Water  quality,  *Basic  data  collec- 
tions, 'Surface  waters,  'Alaska,  'Stations,  Sam- 
pling, Sites,  Streams,  Lakes,  Springs,  Indexing, 
Data  collections,  Chemical  analysis,  Water  tem- 
perature, Sediments,  Biological  properties. 
Identifiers:  'Northwest  and  Arctic  Slope(Alaska). 

This  report  includes  a  map  showing  the  locations 
of  all  surface  water  quality  sites  in  Northwest  and 
Arctic  Slope,  Alaska,  a  table  listing  the  types  of 
data  collected,  and  the  periods  of  record  to  Sep- 
tember 30,  1973.  (Woodard-USGS) 
W77-06329 


PROPOSED     HYDROLOGIC     ANALYSES     OF 
STREAMFLOW  FOR  BRAZIL, 

Geological  Survey,  Reston,  Va.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W77-06343 


PESTICIDES  DATA-COLLECTION  ACTIVI- 
TIES OF  THE  U.S.  GEOLOGICAL  SURVEY  IN 
TEXAS, 

Geological  Survey,  Lake  wood,  Colo.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W77-06344 


AN    OPERATIONAL    ALL-WEATHER    GREAT 
LAKES  ICE  INFORMATION  SYSTEM, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
For  primary  bibliographic  entry  see  Field  2C. 
W77-06527 


GREAT  LAKES  ALL-WEATHER  ICE  INFOR- 
MATION SYSTEM, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
For  primary  bibliographic  entry  see  Field  2C. 
W77-06528 


FLOOD  PLAIN  INFORMATION:  SOUTHWEST 
FOOTIDXL  STREAMS  (EVANS,  THOMAS,  AND 
WHITES  CREEKS  AND  SKYLINE  WASH), 
RENO,  NEVADA. 

Army  Engineer  District,  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-06583 


FLOOD  PLAIN  INFORMATION:  SACRAMEN- 
TO  RIVER,  ANDERSON  AND  OLINDA 
CREEKS,  AND  SPRING  GULCH,  ANDERSON, 
CALIFORNIA. 

Army  Engineer  District,  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  4A. 
W77 -06586 


FLOOD  PLAIN  INFORMATION:  WAHOO 
CREEK,  COTTONWOOD  CREEK,  DRY  RUN 
CREEK  AND  SAND  CREEK,  WAHOO, 
NEBRASKA, 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-06587 


FLOOD  PLAIN  INFORMATION:  LITTLE 
SIOUX  RIVER,  OCHEYEDAN  RIVER  AND 
MUDDY  CREEK,  CITY  OF  SPENCER  AND 
VICINITY,  CLAY  COUNTY,  IOWA, 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  4A. 

W77 -06588 


FLOOD  PLAIN  INFORMATION:  WHITE  RIVER 
-  KJXLBUCK  CREEK,  MADISON  COUNTY 
AND  ANDERSON,  INDIANA, 

Army  Engineer  District,  Louisville,  Ky. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-06589 


FLOOD  PLAIN  INFORMATION:  OHIO  RTVER. 
DEARBORN  COUNTY,  INDIANA. 

Army  Engineer  District,  Louisville,  Ky. 
For  primary  bibliographic  entry  see  Field  4A. 
W77 -06590 


SPECIAL    FLOOD    HAZARD    REPORT:    SHU 
CREEK,  ALASKA. 

Army  Engineer  District,  Anchorage,  Alaska. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-06591 


FLOOD  PLAIN  INFORMATION:  SOUTI 
CREEK,  NORTH  CREEK,  CATFISH  CREEK 
CLOWER  CREEK,  ELLIGRAW  BAYOU  ANI 
MATHENY  CREEK,  SARASOTA  COUNTY 
FLORIDA. 

Army  Engineer  District,  Jacksonville,  Fla. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-06592 


DISASTER     ASSISTANCE    (FLOOD    MITIGA 
TION). 

NATO  Committee  on  the  Challenges  of  Moden 

Society,  Brussels  (Belgium). 

For  primary  bibliographic  entry  see  Field  4A. 

W77-06593 

8.  ENGINEERING  WORKS 
8A.  Structures 


FLOOD    PLAIN    INFORMATION:    REDWOOD 
RIVER  AT  MARSHALL,  MINNESOTA. 

Army  Engineer  District,  St.  Paul,  Minn. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-06584 


FLOOD  PLAIN  INFORMATION:  STONE,  DARK 
AND  KETTLE  BROOKS,  TOWN  OF  AUBURN, 
MASSACHUSETTS, 

Army  Engineer  District,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W77-06585 


THE  CALIFORNIA  STATE  WATER  PROJEC 
SUMMARY:  1974. 

California  State  Dept.  of  Water  Resources,  Sacrc 

mento. 

Bulletin  No  132-75,  Append.  C.  31  p.  26  fig,  6  tab. 

Descriptors:      'Hydraulic      structures,      *Wa|e 
management(Applied),  'Water  distnbi 

tion(Applied),  'Multiple-purpose  project; 
'California,  'Aqueducts,  Dams,  Impoundment! 
Facilities,  Water  conveyance,  Water  resource 
development,  Pumping  plants,  Hydroelectri 
plants,  Powerplants,  Long-term  planning,  Legi 
aspects,  Financing,  Recreation,  Construction,  A< 
ministration,  Water  policy. 
Identifiers:  'California  Aqueduct. 
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progress  to  1974,  current  status  and  future 
is  of  California's  Water  Project,  including  the 
n  line  444-mile  state  aqueduct,  are  summarized 
reviewed,  with  reference  made  to  specific  ac- 
s  concerning  the  project  by  the  state's  Depart- 
it  of  Water  Resources.  These  activities  include 
ect  power,  the  long-range  power  program,  the 
ect  water  supply,  studies  to  expand  project 
sfits,  storage  of  groundwater,  recreation  and 

and  wildlife  enhancement,  a  fishing  access 

program,  and  the  California  Aqueduct 
:way.  Construction  progress  is  described  for 
cms  project  structures  and  facilities,  and  the 
is-Grunsky  Act  is  described  in  relation  to  its 
ications  for  state  financial  assistance  for 
:r  development.  Long-term  water  supply  con- 
is  are  reviewed  and  project  operations  for  the 

are  compared  with  previous  years'  efforts. 
manes  of  operations  are  also  given  for  each  of 
reject  lakes,  reservoirs,  pumping  plants  and 
rsion  operations.  Other  materials  include  pro- 
financing  data  and  physical  plant  statistics. 
ris-Wisconsin) 
-06362 


ERIENCE  IN  CONSTRUCTION  OF  A 
ZEN-TYPE  DAM  IN  YAKUTIYA, 

.  Lyskanov. 

lable  from  the  National  Technical  Informa- 

Service,  Springfield,  VA  22161  as  ADA-009 

Price  codes:  A04  in  paper  copy,  A01  in 
ofiche.  Cold  Regions  Research  and  Engineer- 
laboratory  Draft  Translation  479,  May  1975. 
>,  14  fig,  19  ref.  Translated  trom  Opyt 
tel'stva  Plotiny  Merzlogo  Tipa  v  Yakutii, 
itsk,    Yakutskoye    Knizhnoye    Izdatel'stvo 

70p. 

riptors:  *Dam  construction,  *Permafrost, 
i  regions,  Dams,  Spillways,  Freezing, 
ign  research,  Foreign  countries,  Construc- 
Design,  Dam  design,  Cold  weather  construe - 
Reservoirs,  Reservoir  operation,  Tempera- 
Soils,  Earthworks,  Soil  mechanics,  Civil  en- 
ring. 

ifiers:       "USSR(Yakutiya),       *Frozen-type 


i  presently  constructed  of  permafrost  were 
ed  into  two  basic  types:  thawed  and  frozen. 
:n  dams  exclude  filtration.  Frozen  dams  are 
ed  by  means  of  a  special  artificial  cooling 
m,  or  they  are  made  in  the  course  of  con- 
ting  the  cores  by  laminar  freezing.  The  forma- 
)f  an  ice  core  is  also  possible,  with  natural 
ing  of  a  dam  erected  from  thawed  soil.  There 
any  dams  on  the  collective  farms  of  Yakutiya 
vert  frozen  during  the  period  of  operation.  In 
rs,  the  reservoirs  formed  by  these  dams  are 
letely  or  partially  drained,  converting  the 
into  piles  of  earth  during  this  period,  sur- 
led  on  three  sides  by  cold  air.  This  report  in- 
;ated  the  characteristics  of  the  construction 
types  of  frozen  dams.  (Sims-ISWS) 
)6529 


INDIRECT    ESTIMATION    OF    HYDROLOGIC 
PARAMETERS, 

Idrotecneco,   Rome   (Italy).   Data  and   Systems 

Analysis  Group. 

For  primary  bibliographic  entry  see  Field  2E 

W77-06300 


LEMENT  TO  FINAL  ENVIRONMENTAL 
EMENT;  HARRY  S.  TRUMAN  DAM  AND 
RVOIR. 

Engineer  District,  Kansas  City,  Mo. 
"imary  bibliographic  entry  see  Field  6B 
16538 

Hydraulics 


LIFIED       ANALYSIS       OF       SURFACE 
ANT  JET, 

o  Hydro,  Toronto. 

imary  bibliographic  entry  see  Field  5B. 
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INDUCED   OSCHXATIONS    OF   LIQUID   JET- 
GAS  CAVITY  SYSTEM, 

Lehigh  Univ.,  Bethlehem,  Pa.  Dept.  of  Mechanical 

Engineering. 

D.  Rockwell. 

Journal   of   the   Hydraulics   Division,   American 

Society  of  Civil  Engineers,  Vol.  103,  No.  HY3 

Proceedings  Paper  No.  12801,  p  233-239,  March 

1977. 6  fig,  1  tab,  8  ref,  2  append. 

Descriptors:       "Jets,       *Fluctuations,       *Weirs, 

"Pressure,  Hydrodynamics,  Theoretical  analysis, 

Continuity  equation,  Vibrations,  Fluid  mechanics, 

Velocity. 

Identifiers:    "Cavities,    "Oscillations,    "Pressure 

fluctuations,  "Gas-liquid  interaction,  Weir  nappes, 

Gravity  flow. 

Reported  herein  was  an  investigation  of  the  basic 
liquid  jet-gas  cavity  interaction,  accounting  for 
compressibility,  frequency  and  amplitude  of  jet 
oscillation,  and  fall  characterics  of  the  undisturbed 
jet  flow.  Analysis  revealed  several  new  aspects  of 
the  liquid  jet-gas  cavity  interaction:  the  phase 
angle  between  the  jet  origin  and  the  cavity  pres- 
sure fluctuation  is  a  strong  function  of  cavity  com- 
pressibility and  oscillation  frequency;  the  am- 
plitude of  the  cavity  pressure  fluctuation  has 
resonance  states  which  are  related  to  phase  angle 
and  compressibility  effects;  and  the  phase  angle 
dependence  on  frequency  of  oscillation  has  well- 
defined  upper  and  lower  limits  due  to  cavity  com- 
pressibility limits.  (Admas-ISWS) 
W77-06301 


PROPERTIES  OF  CHANNEL  WANDERING, 

For  primary  bibliographic  entry  see  Field  2E 
W77-06305 


ENERGY  RELATIONS  OF  DENSITY-CURRENT 
FLOWS:  AN  EXPERIMENTAL  INVESTIGA- 
TION, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Geologisches  Institut. 

For  primary  bibliographic  entry  see  Field  2J. 

W77-06317 


HISTORY  OF  DREDGING  AND  FILLING  OF 
LAGOONS  IN  THE  SAN  JUAN  AREA,  PUERTO 
RICO, 

Geological  Survey,  Fort  Buchanan,  Puerto  Rico. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B 

W77-06346 


WAVE  ENERGY  POWER  GENERATING 
BREAKWATER, 

Westinghouse    Electric    Corp.,    Pittsburgh,    Pa. 

(Assignee). 

L.  E.  Lesster,  and  R.  Etkins. 

U.S.  Patent  No.  3,989,951,  5  p,  6  fig,  4  ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

952,  No  1 ,  p  387,  November  2,  1976. 

Descriptors:  "Patents,  "Waves(Water), 

"Breakwaters,  "Energy,  "Shore  protection,  Ener- 
gy conversion,  Electric  power,  Electric  power 
production. 

A  breakwater  apparatus  for  generating  electrical 
power  extracts  energy  from  sea  waves.  An  array 
of  subsurface  fixed-position  flexible-walled  pneu- 
matic bags  or  cells,  in  a  closed  cycle  system,  react 
to  surface-wave-correlated  static  presssure  varia- 
tions by  expiring  compressed  gas  into  a  supply 
header  to  a  generator-driving  pneumatic  motor 


ENGINEERING  WORKS— Field  8 
Hydraulics — Group  8B 


while  simultaneously  inspiring  return  gas  in  a 
return  header  from  such  motor.  Alternate  inspira- 
tional-expirational  operation  of  individual  cells  in- 
volves use  of  a  supply  check  valve  at  each  cell, 
discharging  into  the  supply  header,  and  a  return 
check  valve  at  each  cell,  receiving  from  the  return 
header.  (Sinha-OEIS) 
W77-06449 


NONLINEAR  FLOW  OF  WAVE  CRESTS  PAST 
A  THIN  PJXE, 

Coastal     Engineering     Research     Center,     Fort 

Belvoir,  Va. 

R.  J.  Hallermeier. 

Journal  of  the  Waterways,  Harbors  and  Coastal 

Engineering  Division,  American  Society  of  Civil 

Engineers,  Vol.  102,  No.  WW4,  Proceedings  Paper 

12551,  p  365-377,  November  1976.  5  fig,  1  tab,  27 

ref,  3  append. 

Descriptors:  "Waves(Water),  "Laboratory  tests, 
"Coastal  engineering,  "High  water  mark,  Analyti- 
cal techniques,  Hydraulic  models,  Hydraulics, 
Water  levels,  Measurement,  Flow,  Wave  pile-up, 
Ocean  waves,  Surfaces,  Energy,  Height,  Velocity. 
Identifiers:  "Nonlinear  flow,  Wave  propagation, 
Piles. 

The  measured  pattern  of  peak  water  line  around  a 
vertical  circular  pile  in  periodic  wave  action  action 
can  disagree  with  wave-scattering  theory,  showing 
a  non-linear  dependence  on  incident  wave  height 
when  the  pile  radius  is  very  small  compared  to  the 
wavelength.  The  peak  water  line  was  measured 
around  piles  of  several  diameters  in  relatively  shal- 
low water  with  various  incident  laboratory  waves. 
Features  of  the  patterns  indicate  that  a  disturbance 
like  a  ship's  bow  wave  forms  during  peak  crest 
flow  when  a  certain  Froude  number,  incident  crest 
velocity  head  divided  by  pile  radius,  becomes 
large,  on  the  order  of  0.1  to  1.0.  The  laboratory 
tests  should  reproduce  basic  flow  effects  in  situa- 
tions of  coastal  and  ocean  engineering  interest, 
because  field  and  laboratory  situations  have  the 
same  Froude  number,  implying  geometric  flow 
similarity.  (See  also  W76-02399)  (Humphreys- 
ISWS) 
W77-06515 


EFFECT   OF  TEMPERATURE   ON   CHANNEL 
RESISTANCE, 

Riyad  Univ.,  (Saudi  Arabia).  Dept.  of  Civil  En- 
gineering. 

M.  M.  Abou-Seida,  and  F.  Arafa. 
Journal   of   the    Hydraulics   Division,   American 
Society  of  Civil  Engineers,  Vol.  103,  No.  HY3, 
Proceedings  Paper  12785,  p  251-263,  March  1977.  7 
fig,  1  tab,  15  ref,  3  append. 

Descriptors:  "Alluvial  channels,  "Beds  under 
water,  "Temperature,  Friction,  Hydraulics,  Re- 
sistance, Sediments,  Sands,  Viscosity,  "Water 
temperature,  Reynolds  number,  Open  channel 
flow. 
Identifiers:  "Channel  resistance. 

The  effect  of  the  increase  of  water  temperature  on 
the  resistance  in  alluvial  channels  was  studied  in  a 
tilting  flume  2.3  ft  (0.7  m)  in  width.  One  kind  of 
sand  of  median  diameter  D  sub  50  =  0.00154  ft 
(0.47  mm)  was  used  as  bed  material.  Twelve  runs 
divided  into  three  main  groups  were  carried  out. 
For  each  group,  the  discharge  and  the  depth  were 
kept  constant,  while  the  temperature  was  in- 
creased in  successive  values.  The  equilibrium  con- 
ditions for  each  temperature  value  were  main- 
tained by  adjusting  the  slope  of  the  flume.  The 
minimum  and  maximum  water  temperature 
recorded  were  58.1  F  (14.5  C)  and  122.9  F  (50.5  C), 
respectively.  Successive  water  temperature  in- 
creases caused  remarkable  reductions  in  the  total 
energy  line  slope,  bed  friction  coefficient,  and  the 
friction  coefficient  associated  with  the  bed  forms. 
Their  reduction  depends  on  the  Reynold's  number 
of  the  bed  and  on  the  ratio  between  the  water 
depth  and  the  median  diameter  of  the  bed  parti- 
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Field  7— RESOURCES  DATA 

Group  7C— Evaluation,  Processing  and  Publication 


Water  resources  data  for  the  1976  water  year  for 
Louisiana  consists  of  records  of  stage  discharge, 
and  water  quality  of  streams;  water  quality  of 
lakes;  and  water  levels  and  water  quality  for  wells. 
This  report  for  southern  Louisiana  contains 
discharge  records  for  22  gaging  stations;  stage  only 
records  for  12  gaging  stations;  water  quality  for  61 
continuous,  daily  or  bi-weekly  stations,  240 
miscellaneous  stations,  and  256  wells;  and  water 
levels  for  387  observation  wells.  Also  included  are 
data  for  31  crest-stage  partial-record  stations  and 
65  flood-profile  partial-record  stations.  Additional 
water  data  were  collected  at  10  various  sites,  not 
part  of  the  systematic  data-collection  program, 
and  are  published  as  miscellaneous  measurements. 
Records  for  a  few  pertinent  stations  in  bordering 
States  are  also  included.  These  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Louisiana. 
(Woodard-USGS) 
W77-06327 


INDEX  OF  SURFACE  WATER  QUALITY 
RECORDS  TO  SEPTEMBER  30,  1973, 
SOUTHWEST  ALASKA, 

Geological   Survey,   Anchorage,    Alaska.    Water 

Resources  Div. 

P.  J.  Still. 

Open-file  report  (basic  data),  1976.  12  p,  1  fig,  1 

tab. 

Descriptors:  *Water  quality,  *Basic  data  collec- 
tions, *Surface  waters,  *Alaska,  'Stations,  Sam- 
pling, Sites,  Streams,  Lakes,  Springs,  Indexing, 
Data  collections,  Chemical  analysis,  Water  tem- 
perature, Sediments,  Biological  properties,  Maps. 
Identifiers:  Southwest  Alaska. 

This  report  includes  a  map  showing  the  locations 
of  all  surface  water  quality  sites  in  southwest 
Alaska,  a  table  listing  the  types  of  data  collected, 
and  the  periods  of  record  to  September  30,  1973. 
(Woodard-USGS) 
W77-06328 


MERCURY    LEVELS    IN    THE    RIVERS    OF 

WESTERN  CANADA  1970-1976. 

Dept.    of    the    Environment,    Ottawa    (Ontario). 

Water  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 

W77  -06363 


DOCUMENTATION  OF  SELECTED  CON- 
STRUCTS AND  PARAMETER  VALUES  IN  THE 
AQUATIC  MODEL  CLEANER, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
For  primary  bibliographic  entry  see  Field  5C. 
W77-06381 


EFFECTS  OF  STREAM  CHANNEL  IMPROVE- 
MENTS ON  DOWNSTREAM  FLOODS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  2A. 
W77-06397 


A  NOTE  ON  VOLUMETRIC  CONSIDERATIONS 
OF  UPWELLING  IN  THE  BENGUELA  CUR- 
RENT, 

Canada   Centre   for   Inland    Waters,    Burlington 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2L. 

W77-06504 


ANNUAL  AMOUNT  OF  PRECIPITATION  IN 
THE  USSR,  ACCORDING  TO  CORRECTED 
DATA, 

For  primary  bibliographic  entry  see  Field  2B. 
W77-06508 


HYDROCHEMICAL    DESCRIPTION    OF    THE 
GLACIERS  OF  THE  CHIRCHIK  RIVER  BASIN, 

For  primary  bibliographic  entry  see  Field  2C. 
W77-06510 


INDEX  OF  SURFACE  WATER  QUALITY 
RECORDS  TO  SEPTEMBER  30,  1973, 
NORTHWEST  AND  ARCTIC  SLOPE,  ALASKA, 

Geological   Survey,    Anchorage,    Alaska.   Water 

Resources  Div. 

P.  J.  Still. 

Open-file  report  (basic  data),  1976.  9  p,  1  fig,  2  tab. 

Descriptors:  'Water  quality,  'Basic  data  collec- 
tions, 'Surface  waters,  'Alaska,  'Stations,  Sam- 
pling, Sites,  Streams,  Lakes,  Springs,  Indexing, 
Data  collections,  Chemical  analysis,  Water  tem- 
perature, Sediments,  Biological  properties. 
Identifiers:  'Northwest  and  Arctic  Slope(Alaska). 

This  report  includes  a  map  showing  the  locations 
of  all  surface  water  quality  sites  in  Northwest  and 
Arctic  Slope,  Alaska,  a  table  listing  the  types  of 
data  collected,  and  the  periods  of  record  to  Sep- 
tember 30,  1973.  (Woodard-USGS) 
W77-06329 


PROPOSED     HYDROLOGIC     ANALYSES     OF 
STREAMFLOW  FOR  BRAZIL, 

Geological  Survey,  Reston,  Va.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W77  -06343 


PESTICIDES  DATA-COLLECTION  ACTIVI- 
TIES OF  THE  U.S.  GEOLOGICAL  SURVEY  IN 
TEXAS, 

Geological    Survey,     Lakewood,     Colo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W77-06344 


FLOOD  PLAIN  INFORMATION:  SACRAMEN- 
TO  RIVER,  ANDERSON  AND  OUNDA 
CREEKS,  AND  SPRING  GULCH,  ANDERSON, 
CALIFORNIA. 

Army  Engineer  District,  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  4A. 
W77 -06586 


FLOOD  PLAIN  INFORMATION:  WAHOO 
CREEK,  COTTONWOOD  CREEK,  DRY  RUN 
CREEK  AND  SAND  CREEK,  WAHOO, 
NEBRASKA, 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-06587 


FLOOD  PLAIN  INFORMATION:  LITTLE 
SIOUX  RIVER,  OCHEYEDAN  RIVER  AND 
MUDDY  CREEK,  CITY  OF  SPENCER  AND 
VICINITY,  CLAY  COUNTY,  IOWA, 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  4A. 

W77-06588 

FLOOD  PLAIN  INFORMATION:  WHITE  RIVER 
-  KHXBUCK  CREEK,  MADISON  COUNTY 
AND  ANDERSON,  INDIANA, 

Army  Engineer  District,  Louisville,  Ky. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-06589 


AN    OPERATIONAL    ALL-WEATHER    GREAT 
LAKES  ICE  INFORMATION  SYSTEM, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
For  primary  bibliographic  entry  see  Field  2C. 

W77-06527 


GREAT  LAKES  ALL-WEATHER  ICE  INFOR- 
MATION SYSTEM, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
For  primary  bibliographic  entry  see  Field  2C. 
W77-06528 


FLOOD  PLAIN  INFORMATION:  SOUTHWEST 
FOOTHILL  STREAMS  (EVANS,  THOMAS,  AND 
WHITES  CREEKS  AND  SKYLINE  WASH), 
RENO,  NEVADA. 

Army  Engineer  District,  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-06583 

FLOOD  PLAIN  INFORMATION:  REDWOOD 
RTVER  AT  MARSHALL,  MINNESOTA. 

Army  Engineer  District,  St.  Paul,  Minn. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-06584 


FLOOD  PLAIN  INFORMATION:  STONE,  DARK 
AND  KETTLE  BROOKS,  TOWN  OF  AUBURN, 
MASSACHUSETTS, 

Army  Engineer  District,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W77-06585 


FLOOD  PLAIN  INFORMATION:  OHIO  RIVER 
DEARBORN  COUNTY,  INDIANA. 

Army  Engineer  District,  Louisville,  Ky. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-06590 


SPECIAL    FLOOD    HAZARD    REPORT:    SHU 
CREEK,  ALASKA. 

Army  Engineer  District,  Anchorage,  Alaska. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-06591 


FLOOD  PLAIN  INFORMATION:  SOUTH 
CREEK,  NORTH  CREEK,  CATFISH  CREEK 
CLOWER  CREEK,  ELLIGRAW  BAYOU  ANI 
MATHENY  CREEK,  SARASOTA  COUNTY 
FLORIDA. 

Army  Engineer  District,  Jacksonville,  Fla. 
For  primary  bibliographic  entry  see  Field  4A. 
W77-06592 

DISASTER  ASSISTANCE  (FLOOD  MITIGA 
TION). 

NATO  Committee  on  the  Challenges  of  Moden 

Society,  Brussels  (Belgium). 

For  primary  bibliographic  entry  see  Field  4A. 

W77-06593 

8.  ENGINEERING  WORKS 
8A.  Structures 


THE  CALIFORNIA  STATE  WATER  PROJEC 
SUMMARY:  1974. 

California  State  Dept.  of  Water  Resources,  Sacr< 

mento.  -,  ,•     c  .  k 

Bulletin  No  132-75,  Append.  C.31  p.  26  fig,  6  tab. 

Descriptors:      'Hydraulic      structures,     'Watc 
management(Applied),  'Water  distnbi 

tion(Applied),  'Multiple-purpose  projec : 
'California,  'Aqueducts,  Dams,  Impoundment! 
Facilities,  Water  conveyance.  Water  resource 
development,  Pumping  plants,  Hydroelectn 
plants,  Powerplants,  Long-term  planning,  Leg. 
aspects,  Financing,  Recreation,  ConstrucUon,  A< 
ministration,  Water  policy. 
Identifiers:  'California  Aqueduct. 
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progress  to  1974,  current  status  and  future 
is  of  California's  Water  Project,  including  the 
d  line  444-mile  state  aqueduct,  are  summarized 
reviewed,  with  reference  made  to  specific  ac- 
s  concerning  the  project  by  the  state's  Depart- 
it  of  Water  Resources.  These  activities  include 
ect  power,  the  long-range  power  program,  the 
ect  water  supply,  studies  to  expand  project 
:fits,  storage  of  groundwater,  recreation  and 
and  wildlife  enhancement,  a  fishing  access 

program,  and  the  California  Aqueduct 
jway.  Construction  progress  is  described  for 
jus  project  structures  and  facilities,  and  the 
is-Grunsky  Act  is  described  in  relation  to  its 
ications  for  state  financial  assistance  for 
:r  development.  Long-term  water  supply  con- 
;s  are  reviewed  and  project  operations  for  the 

are  compared  with  previous  years'  efforts. 
maries  of  operations  are  also  given  for  each  of 
reject  lakes,  reservoirs,  pumping  plants  and 
rsion  operations.  Other  materials  include  pro- 
financing  data  and  physical  plant  statistics. 
ris-Wisconsin) 
-06362 


ERIENCE  IN  CONSTRUCTION  OF  A 
ZEN-TYPE  DAM  IN  YAKUTIYA, 

.  Lyskanov. 

lable  from  the  National  Technical  Informa- 
Service,  Springfield,  VA  22161  as  ADA-009 
Price  codes:  ACM  in  paper  copy,  A01  in 
rfiche.  Cold  Regions  Research  and  Engineer- 
-aboratory  Draft  Translation  479,  May  1975. 
,  14  fig,  19  ref.  Translated  trom  Opyt 
tel'stva  Plotiny  Merzlogo  Tipa  v  Yakutii, 
tsk,  Yakutskoye  Knizhnoye  Izdatel'stvo 
70  p. 

riptors:  *Dam  construction,  *Permafrost, 
I  regions,  Dams,  Spillways,  Freezing! 
gn  research,  Foreign  countries,  Construc- 
Design,  Dam  design,  Cold  weather  construc- 
Reservoirs,  Reservoir  operation,  Tempera- 
Soils,  Earthworks,  Soil  mechanics,  Civil  en- 
nng. 

tfiers:       "USSR(Yakutiya),       "Frozen-type 

presently  constructed  of  permafrost  were 
:d  into  two  basic  types:  thawed  and  frozen, 
n  dams  exclude  filtration.  Frozen  dams  are 
id  by  means  of  a  special  artificial  cooling 
n,  or  they  are  made  in  the  course  of  con- 
ing the  cores  by  laminar  freezing.  The  forma- 
f  an  ice  core  is  also  possible,  with  natural 
ng  of  a  dam  erected  from  thawed  soil.  There 
my  dams  on  the  collective  farms  of  Yakutiya 
ere  frozen  during  the  period  of  operation.  In 
*,  the  reservoirs  formed  by  these  dams  are 
etely  or  partially  drained,  converting  the 
into  piles  of  earth  during  this  period,  sur- 
:d  on  three  sides  by  cold  air.  This  report  in- 
ited  the  characteristics  of  the  construction 
ypes  of  frozen  dams.  (Sims-ISWS) 
6529 


-EMENT  TO  FINAL  ENVIRONMENTAL 

tVOIR7'  HARRY  S-  TRUMAN  DAM  AND 

Engineer  District,  Kansas  City,  Mo. 
mary  bibliographic  entry  see  Field  6B 
5538 

lydraulics 


IFIED       ANALYSIS       OF       SURFACE 
INT  JET, 

•  Hydro,  Toronto. 

nary  bibliographic  entry  see  Field  5B. 

mSfa 


INDIRECT    ESTIMATION    OF    HYDROLOGIC 
PARAMETERS, 

Idrotecneco,    Rome    (Italy).    Data   and    Systems 

Analysis  Group. 

For  primary  bibliographic  entry  see  Field  2E 

W77-06300 


INDUCED    OSCULATIONS   OF   LIQUID   JET- 
GAS  CAVITY  SYSTEM, 

Lehigh  Univ.,  Bethlehem,  Pa.  Dept.  of  Mechanical 

Engineering. 

D.  Rockwell. 

Journal   of   the    Hydraulics   Division,    American 

Society  of  Civil  Engineers,  Vol.  103    No    HY3 

Proceedings  Paper  No.  12801,  p  233-239,  March 

1977.  6  fig,  1  tab,  8  ref,  2  append. 

Descriptors:       "Jets,       "Fluctuations,       "Weirs 
Pressure,  Hydrodynamics,  Theoretical  analysis 
Continuity  equation,  Vibrations,  Fluid  mechanics 
Velocity. 

Identifiers:  "Cavities,  "Oscillations,  "Pressure 
fluctuations,  "Gas-liquid  interaction,  Weir  nappes 
Gravity  flow. 

Reported  herein  was  an  investigation  of  the  basic 
liquid  jet-gas  cavity  interaction,  accounting  for 
compressibility,  frequency  and  amplitude  of  jet 
oscillation,  and  fall  characterics  of  the  undisturbed 
jet  flow.  Analysis  revealed  several  new  aspects  of 
the  liquid  jet-gas  cavity  interaction:  the  phase 
angle  between  the  jet  origin  and  the  cavity  pres- 
sure fluctuation  is  a  strong  function  of  cavity  com- 
pressibility and  oscillation  frequency;  the  am- 
plitude of  the  cavity  pressure  fluctuation  has 
resonance  states  which  are  related  to  phase  angle 
and  compressibility  effects;  and  the  phase  angle 
dependence  on  frequency  of  oscillation  has  well- 
defined  upper  and  lower  limits  due  to  cavitv  com- 
pressibility limits.  (Admas-ISWS) 
W77-06301 


PROPERTIES  OF  CHANNEL  WANDERING, 

For  primary  bibliographic  entry  see  Field  2E 
W77-06305 


ENERGY  RELATIONS  OF  DENSITY-CURRENT 
FLOWS:  AN  EXPERIMENTAL  INVESTIGA- 
TION, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Geologisches  Institut. 

For  primary  bibliographic  entry  see  Field  2J 

W77-06317 


HISTORY  OF  DREDGING  AND  FILLING  OF 
LAGOONS  IN  THE  SAN  JUAN  AREA,  PUERTO 
IvlCO, 

Geological  Survey,  Fort  Buchanan,  Puerto  Rico. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B 

W77-06346 


WAVE  ENERGY  POWER  GENERATING 
BREAKWATER, 

Westinghouse    Electric    Corp.,    Pittsburgh,    Pa. 

(Assignee). 

L.  E.  Lesster,  and  R.  Etkins. 

U.S.  Patent  No.  3,989,951 ,  5  p,  6  fig,  4  ref;  Official 

Gazette  of  the  United  States  Patent  Office    Vol 

952,  No  1,  p  387,  November  2,  1976. 

Descriptors:  "Patents,  *Waves(Water) 

"Breakwaters,  "Energy,  "Shore  protection,  Ener- 
gy conversion,  Electric  power,  Electric  power 
production. 

A  breakwater  apparatus  for  generating  electrical 
power  extracts  energy  from  sea  waves.  An  array 
of  subsurface  fixed-position  flexible-walled  pneu- 
matic bags  or  cells,  in  a  closed  cycle  system,  react 
to  surface-wave-correlated  static  presssure  varia- 
tions by  expiring  compressed  gas  into  a  supply 
header  to  a  generator-driving  pneumatic  motor 
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while  simultaneously  inspiring  return  gas  in  a 
return  header  from  such  motor.  Alternate  inspira- 
tional-expirational  operation  of  individual  cells  in- 
volves use  of  a  supply  check  valve  at  each  cell, 
discharging  into  the  supply  header,  and  a  return 
check  valve  at  each  cell,  receiving  from  the  return 
header.  (Sinha-OEIS) 
W77-06449 


NONLINEAR  FLOW  OF  WAVE  CRESTS  PAST 
A  THIN  PILE, 

Coastal     Engineering     Research     Center,     Fort 

Belvoir,  Va. 

R.  J.  Hallermeier. 

Journal  of  the  Waterways,  Harbors  and  Coastal 

Engineering  Division,  American  Society  of  Civil 

Engineers,  Vol.  102,  No.  WW4,  Proceedings  Paper 

12551,  p  365-377,  November  1976.  5  fig,  1  tab,  27 

ref,  3  append. 

Descriptors:  "Waves(Water),  "Laboratory  tests, 
"Coastal  engineering,  "High  water  mark,  Analyti- 
cal techniques,  Hydraulic  models,  Hydraulics, 
Water  levels,  Measurement,  Flow,  Wave  pile-up 
Ocean  waves,  Surfaces,  Energy,  Height,  Velocitv.' 
Identifiers:  "Nonlinear  flow,  Wave  propagation, 
Piles. 

The  measured  pattern  of  peak  water  line  around  a 
vertical  circular  pile  in  periodic  wave  action  action 
can  disagree  with  wave-scattering  theory,  showing 
a  non-linear  dependence  on  incident  wave  height 
when  the  pile  radius  is  very  small  compared  to  the 
wavelength.  The  peak  water  line  was  measured 
around  piles  of  several  diameters  in  relatively  shal- 
low water  with  various  incident  laboratory  waves. 
Features  of  the  patterns  indicate  that  a  disturbance 
like  a  ship's  bow  wave  forms  during  peak  crest 
flow  when  a  certain  Froude  number,  incident  crest 
velocity  head  divided  by  pile  radius,  becomes 
large,  on  the  order  of  0.1  to  1.0.  The  laboratory 
tests  should  reproduce  basic  flow  effects  in  situa- 
tions of  coastal  and  ocean  engineering  interest, 
because  field  and  laboratory  situations  have  the 
same  Froude  number,  implying  geometric  flow 
similarity.  (See  also  W76-02399)  (Humphrevs- 
ISWS) 
W77-06515 


EFFECT   OF  TEMPERATURE   ON   CHANNEL 
RESISTANCE, 

Riyad  Univ.,  (Saudi  Arabia).  Dept.  of  Civil  En- 
gineering. 

M.  M.  Abou-Seida,  and  F.  Arafa. 
Journal   of   the   Hydraulics   Division,   American 
Society  of  Civil  Engineers,  Vol.  103,  No.  HY3 
Proceedings  Paper  12785,  p  251-263,  March  1977  7 
fig,  1  tab,  15  ref,  3  append. 

Descriptors:  "Alluvial  channels,  "Beds  under 
water,  "Temperature,  Friction,  Hydraulics,  Re- 
sistance, Sediments,  Sands,  Viscosity,  "Water 
temperature,  Reynolds  number,  Open  channel 
flow. 
Identifiers:  "Channel  resistance. 

The  effect  of  the  increase  of  water  temperature  on 
the  resistance  in  alluvial  channels  was  studied  in  a 
tilting  flume  2.3  ft  (0.7  m)  in  width.  One  kind  of 
sand  of  median  diameter  D  sub  50  =  0.00154  ft 
(0.47  mm)  was  used  as  bed  material.  Twelve  runs 
divided  into  three  main  groups  were  carried  out 
For  each  group,  the  discharge  and  the  depth  were 
kept  constant,  while  the  temperature  was  in- 
creased in  successive  values.  The  equilibrium  con- 
ditions for  each  temperature  value  were  main- 
tained by  adjusting  the  slope  of  the  flume.  The 
minimum  and  maximum  water  temperature 
recorded  were  58.1  F  (14.5  C)  and  122.9  F  (50.5  C), 
respectively.  Successive  water  temperature  in- 
creases caused  remarkable  reductions  in  the  total 
energy  line  slope,  bed  friction  coefficient,  and  the 
friction  coefficient  associated  with  the  bed  forms. 
Their  reduction  depends  on  the  Reynold's  number 
of  the  bed  and  on  the  ratio  between  the  water 
depth  and  the  median  diameter  of  the  bed  parti- 
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cles.  The  bed  configuration  at  the  highest  water 
temperature  tended  to  be  nearly  a  flat  bed  covered 
with  a  layer  of  coarse  grains.  (Roberts-ISWS) 
W77-06517 

EFFECT  OF  BRANCH  SPACING  ON  LOSSES 
FOR  DIVIDING  FLOW, 

Worcester  Polytechnic  Inst.,  Mass.  Dept.  of  Civil 

Engineering. 

G.  E.  Hecker,  J.  B.  Nystrom,  and  N.  A.  Qureshi. 

Journal   of    the    Hydraulic    Division,    American 

Society  of  Civil  Engineers,  Vol.  103,  No.  HY3, 

Proceedings  Paper  12791,  p  265-279,  March  1977. 

10  fig,  15  ref,  2  append. 

Descriptors:  *Head  loss,  *Discharge(Water), 
•Hydraulics,  *Pipe  flow,  'Laboratory  tests, 
Hydraulics,  Energy  equation,  Discharge  coeffi- 
cient, Friction,  Dimensional  analysis.  Equations. 
Identifiers:  *Manifolds,  Loss  coefficients,  Form 
loss. 

Tests  were  conducted  to  evaluate  the  effects  of 
port  spacing  on  head  loss  and  discharge  coeffi- 
cients for  dividing  manifold  flow.  A  branch 
geometry  typical  of  an  actual  dif fuser  design  was 
used,  and  the  branch-to-main-pipe-diameter  ratio 
and  the  relative  spacing  between  branches  were 
varied  by  increments.  Evaluation  of  the  test  data 
for  dividing  flow  indicated  that  the  asymmetry  of 
the  velocity  distribution  in  the  main  pipe 
downstream  of  a  branch  increased  with  decreasing 
branch  spacing;  the  form  loss  coefficient  for 
branch  flow  decreased  with  decreasing  relative 
branch  spacing;  the  form  loss  coefficient  for 
through-flow  in  the  main  pipe  increased  with 
decreasing  relative  branch  spacing;  and  the  branch 
discharge  coefficient  increased  with  decreasing 
relative  branch  spacing.  Although  a  particular 
geometry  was  used  in  the  investigation,  basic 
trends  and  percentage  changes  in  the  coefficients 
with  the  branch  spacing  may  be  generally  applica- 
ble. (Singh-ISWS) 
W77-06518 


MEANDER      SINUOSITY      AND      DIRECTION 
VARIANCE, 

Hull  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W77-06521 


STEPPED-BED      MORPHOLOGY      IN      ARID 
GRAVELLY  CHANNELS, 

Ben    Gurion    Univ.    of    the    Negev,    Beersheva 

(Israel).  Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W77-06522 


(stainless,  bronze,  or  mild  steel)  develop  excessive 
leakage,  they  are  stripped  down  and  the  sleeves 
are  rebuilt  with  the  ceramic  coating.  This  process 
has  proven  more  economical  than  any  other  repair 
or  replcement  scheme.  Proof  of  the  effectiveness 
of  the  ceramic  coating  was  shown  a  few  years  ago. 
Raw  sludge-draw  off  pumps  were  installed  to 
move  solids  from  the  settling  tanks  to  the 
digesters.  The  new  pump  shaft  sleeves  began  to 
wear  excessively  before  the  system  was 
completed.  The  solution  was  the  substitution  of  a 
water  type  lubricant  for  the  pumps  and  rebuilding 
worn  sleeves  with  the  ceramic.  (Collins-FIRL) 
W77 -06101 


PRESSURIZED  AIR  SIMPLIFIES  CONVEYING 
SEWAGE  SOLIDS, 

Neptune    CPC    Engineering    Corp.,    Sturbridge, 

Mass.  Pneumatic  Ejector  Div. 

For  primary  bibliographic  entry  see  Field  5D. 

W77-06115 


WAVE      ENERGY      POWER      GENERATING 
BREAKWATER, 

Westinghouse    Electric    Corp.,    Pittsburgh,    Pa. 

(Assignee). 

For  primary  bibliographic  entry  see  Field  8B. 

W77  -06449 
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FLAME  SPRAYING  REDUCES  PUMP 
LEAKAGE  AT  WASTE  WATER  TREATMENT 
PLANT. 

Welding  Journal,  Vol.  55,  No.  11,  p  968, 
November,  1976.  2  fig. 

Descriptors:  *Pumps,  Sludge,  Waste  water  treat- 
ment, Hydraulic  machinery,  Treatment  facilities, 
Economics,  Solid  wastes,  Leakage,  Sewerage, 
Mechanical  equipment. 

Identifiers:  Flame  spraying,  Titanium  dioxide, 
Pump  sleeve  ceramic  coatings. 

A  ceramic  coating  on  packing  sleeves  was  used  by 
the  Metropolitan  Sewer  District  of  greater  Cincin- 
nati to  reduce  pump  leakage.  A  titanium  dioxide 
ceramic  was  applied  to  pump  sleeves  by  flame 
spraying.  The  process  produces  molten  particles 
by  feeding  the  titantium  dioxide  powder  into  the 
flame  spraying  gun.  The  coating,  thus  produced,  is 
more  resistant  to  abrasive/sewage  sludge  than  the 
original  metal.  In  five  years  of  usage,  there  has 
been  no  failure.  When  the  pumps  in  the  system 
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EXPERIENCE     IN     CONSTRUCTION     OF     A 
FROZEN-TYPE  DAM  IN  YAKUTIYA, 

For  primary  bibliographic  entry  see  Field  8A. 
W77-06529 


8E.  Rock  Mechanics  and 
Geology 


CONSTRUCTIONAL  SHELF  TOPOGRAPHY, 
DIAMOND  SHOALS,  NORTH  CAROLINA, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami,  Fla.  Atlantic  Oceanographic  and 
Meteorological  Labs. 

For  primary  bibliographic  entry  see  Field  2L. 
W77-06316 

8G.  Materials 


SUCCESS    IN    GRP    MOULDINGS    THROUGH 
PRODUCT  AND  PROCESS  DIVERSIFICATION. 

European  Plastics  News,  Vol.  3,  No.  7  and  8,  p  38- 
39,  July/August,  1976. 

Descriptors:  *Sludge  treatment,  "Treatment  facili- 
ties, *Pumps,   *Sewage,  *Materials,  Equipment, 
Waste  water  treatment,  Manholes,  Plastics. 
Identifiers:  'Glass  reinforced  plastics  molding. 

The  use  of  GRP  molding  at  sludge  handling  facili- 
ties in  Great  Britain  is  described.  Plastic  materials 
are  used  in  the  production  of  tanks  and  silos  as 
well  as  high  pressure  pump  housings.  Silo  tanks 
for  sewage  farms  are  of  the  non-pressurized  type 
and  are  produced  in  two  semicircular  section 
halves  by  the  hand/spray  lay-up  technique  using 
GRP  molds.  After  molding,  the  two  halves  are 
bonded  together  and  fitted  with  manhole  covers, 
valves,  and  pipework.  GRP  is  used  in  the  form  of 
hot  press  molded  DMC  to  make  the  heavy  section 
suction  chamber  and  stator  housing  of  high  pres- 
sure, positive  displacement  pumps  which  are 
designed  to  handle  liquids  containing  a  high  pro- 
portion of  solids  or  fibrous  materials.  (Kreager- 
FIRL) 
W77 -06102 


DESIGN  SEWERS  TO  BE  SELF-CLEANING, 

A.  S.  Paintal. 


Water  and  Wastes  Engineering,  Vol    14,  No.  1, 
32,44^5,  January,  1977.  6  fig,  9  ref. 

Descriptors:  •Sewerage,  'Sanitary  engineerir 
•Design  criteria,  'Design  data,  *Fluid  mechanic 
Solid  wastes,  Flow  characteristics,  Bacter 
Microorganisms,  Biochemical  oxygen  demar 
Temperature,  Environmental  control. 
Identifiers:  Self-cleaning  sewers.  Effective  BO 
Boundary  shear  stress. 

Hydrogen  sulfide  control  and  a  self -cleaning  caj 
bility  can  be  designed  into  sewer  systems.  Desi 
considerations  include:  flow  characteristics,  tol 
characteristics,  BOD,  sulfate  contents,  princip 
of  fluid  mechanics,  sediment  transport,  a 
biochemical  decomposition  of  solids.  The  « 
cleaning  aspects  of  sewers  are  dependent  on  tr 
tive  force  generated  by  sewage  flow  on  the  sev 
boundary.  Hydrogen  sulfide  generation  is  imp 
tant  where  microorganism  activity  is  increased, 
in  warm  climates.  Sulfide  generation  depei 
upon  sewage  temperature  and  BOD,  called  eff 
tive  BOD  (EBOD).  Hydrogen  sulfide  generat 
and  buildup  depend  on  the  amount  of  sulf 
reducing  bacteria  present.  These  bacteria  brew 
slime  growth  on  the  sewer  boundary.  Varii 
equations  and  formulae  are  provided  for  mak 
necessary  design  calculations  with  the  above-m 
tioned  criteria.  Applicable  design  conditio 
evolved  indicated  the  following:  sanitary  sew 
should  be  essentially  straight  and  circular  in  crc 
section:  flow  should  be  uniform  and  describa 
by  Manning's  Formula;  critical  boundary  sh 
stress  should  be  the  minimum  which  keeps  sew 
solids  moving  to  reduce  slime  growth  (( 
pounds/square  foot)  and,  at  minimum  flow, 
mean  value  should  be  considered  equal  to  the 
sumed  critical  shear  stress.  Pameroy's  Z  criti 
can  be  used  in  sulfide  control  calculations.  ' 
slope  necessary  for  self -cleaning  sewers  and 
fide  control  was  calculated  to  be  0.00305  for ; 
foot  diameter  sewer.  (CoUins-FIRL) 
W77-06103 


SLUDGE  TREATMENT  SPECIALISTS. 

For  primary  bibliographic  entry  see  Field  05D. 
W77-06132 


AUSTENITIC  STAINLESS  STEELS  A 
TITANIUM  FOR  WET  AIR  OXIDATION 
SEWAGE  SLUDGE, 

Zimpro  Inc.,  Rothschild,  Wis. 

For  primary  bibliographic  entry  see  Field  05D. 

W77-06145 

81.  Fisheries  Engineering 

REARING  SYSTEM  FOR  SMALL  GROUPS 
EXPERIMENTAL  FISH, 

Fish  and   Wildlife   Service,   Beulah,   Wyo.  1 

Genetics  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W77-06422 

A   STUDY   ON  THE  INTENSIVE  CARP  C 

TURE     IN     THE     ARTIFICIALLY     AERA' 

POND,  (IN  JAPANESE), 

Y  Satomi,  J.  Toi,  T.  Ito,  and  H.  Tanaka. 

Bull  Freshwater  Fish  Res  Lab  (Tokyo)  25(1), 

11,1975. 

Descriptors:  *Aeration,  *Carp,  Fish  stock 
Pumps,  Nitrogen,  Phosphorus,  Dissolved  oxy 
Fish  harvest,  Ponds. 

Identifiers:  'Aerated  ponds,  •Artificial  aeral 
•Aeration  pumps. 

Investigations  were  carried  out  with  a  high  pof 
tion  density  (1.2  kg/m2)  of  carp.  An  aeration  p 
(0.4  KW.25  m3h)  was  installed.  The  fish  were 
on  commercial  pellets  for  6  mo.  At  the  end  of 
experiment  the  harvest  carp  was  2.3  kg.m2.  a 
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half  of  the  N  and  P  supplied  was  accumulated 
e  pond  mud,  and  18%  of  N  and  16%  of  P  were 
ned  in  the  fish.  The  dissolved  02  contents  and 
MH4-N  concentration  in  the  pond  water  were 
e  normal  range  for  fish  growth  during  the  ex- 
nental  period;  growth  was  inferior  to  that  of 
in  ordinary  culture  ponds.  The  retardation  of 
growth  in  this  case  was  caused  by  chronic  ef- 
of  suspended  soil  colloid  and/or  N02-N 
■06431 
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14  GONZALEZ  AMENDMENT 

Protection    of    Underground    Drinking    Water 
Supplies  -  The  Gonzalez  Amendment  to  the 
iafe  Drinking  Water  Act, 
V77-06548  5G 


,4-D  Reduces  Saprolegnia  on  Fathead  Minnow 


177-06425  5C 

ffects  of  Field  Applications  of  the  Herbicide 
liquat  and  Dichlobenil  on  Amphibians 
i77-06492  5C 

easonal  Variation  in  the  Biodegradation  of 

4-D  in  River  Water, 

'77-06496  5B 

INDONMENT  (WATER  RIGHTS) 

bandonment  of  Water  Rights 

'77-06582  6E 

ATION 

eat  Balance  in  the  Ablation  Area  of  the  Am- 

ire  Glacier  (Kerguelen  Islands), 

77-06511  2C 

AMOV  GLACD3R  (USSR) 

itural  Contamination  of  the  Firn-Ice  Layer  of 

:    Abramov    Glacier,    According    to    Core 

tiling, 

77-06308  2C 

0LUTE  LIABDLITY 

:Cay  v  RB  Potashnick  Construction  Com- 
ny  (Absolute  Liability  for  Damage  Resulting 
«n  Natural  Watercourse  Obstruction) 
'7-06562  6E 

)RBENTS 

sorbent  Products  for  Hydrocarbons 
7-06456 


)RPTION 

>sphorus  Uptake  by  Biological  Slimes 
7-06163 


5G 


5D 


ects  of  Annual  and  Accumulative  Applica- 
is  of  Sewage  Sludge  on  Assimilation  of  Zinc 
Cadmium  by  Corn  (Zea  Mays  L.). 
7-06181  5C 

luction  of  Aquatic  Toxicity  of  Linear  Alkyl- 
zene  Sulfonate  (LAS)  by  Biodegradation 
7-06256  5C 

ake  of  Copper  by  the  Polychaete  Cirrifor- 
Spirabrancha  in  the  Presence  of  Dissolved 
ow  Organic  Matter  of  Natural  Origin 
'-06263  5C 

vy  Metals  in  Animals  from  the  North  East 

st, 

-06271  5C 

ition  of  Cadmium  by  a  Population  of  the 
om  Phaeodactylum  tricornutum  in  Culture 
ption  du  Cadmium  par  une  Population  de  la 
omee  Phaeodactylum  tricornutum  en  Cul- 


-06295 


5C 


ence  of  Environmental  Factors  on  Seleni- 

lux  in  Two  Marine  Invertebrates 

06405  5C 

Effects  of  Chelating  Agents  on  the  Uptake 
Accumulation   of   Cadmium    by   Mytilus 

M414  5C 


Ecological  and  Nutritional  Studies  on  Dinob- 
ryon   Ehrenb.:   Seasonal   Periodicity   and   the 
Phosphate  Toxicity  Problems 
W77-06415  5C 

Biologic  Half -Life  of  Endrin  in  Channel  Catfish 

Tissue, 

W77-06432  5C 

Absorbent  Products  for  Hydrocarbons 
W77-06456  5G 

The  Accumulation  of  Cadmium,  Copper,  Man- 
ganese and  Zinc  by  Fuccus  Vesiculosa  in  the 
Bristol  Channel, 
W77-06477  5B 

Trace  Metals  in  Choromytilus  meridionalis 
W77-06485  '    5C 

ACARTIA  TONSA 

Transport  of  Mercury  Through  a  Laboratory 

Two-Level  Marine  Food  Chain 

W77-06484  5C 

ACETYL-GLUCOSAMINIDASE 

The    Quantitative    Cytochemical    Effects    of 
Three  Metal  Ions  on  a  Lysosomal  Hydrolase  of 
a  Hydroid, 
W77-06403  5C 

ACDDITY 

Effect  of  Spring  Floods  on  Water  Acidity  in  the 

Kiiminkijoki  Area,  Finland 

W77-06481  5B 

ACTIVATED  CARBON 

Removal  of  Lead  in  Water  Treatment  (Badania 

nad  usuwaniem  olowiu  z  wod) 

W77-06190  5D 

Design  Principles  of  Activated  Carbon-Filled 
Adsorption  Columns  for  Waste  Water  Treat- 
ment (Zasady  projektowania  kolumn  sorpcyj- 
nych  z  weglem  aktywnym  do  oczyszania 
sciekow), 
W77-06194  5D 

ACTIVATED  SLUDGE 

Sewage    Treatment    Devices    Particularly    for 

Marine  Applications, 

W77-06113  5D 

The     Oxygen-Activated     Sludge     Process     - 

Theory  and  Practice, 

W77-06119  5D 

Additional    Studies    on    the    use   of   Cracking 
Catalysts  in  Conjunction  with  Activated  Sludge 
Waste  Water  Treating, 
W77-06129  5D 

Modules  Permit  Easy  Expansion 
W77-06131 


5D 

The  Kinetics  of  Biooxidation  in  a  Continuous 
Activated   Sludge   Process   (Kinetyka  procesu 
ciaglego  bioutleniania  osadem  czynnym) 
W77-06166  '       5D 

The  Use  of  Industrial  Oxygen  in  the  Activated 

Sludge  Process, 

W77-06204  5D 
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Illinois  State  Water  Survey, 
Hydrology 


University  of  Arizona,  Arid 
Land  Water  Resources 

University  of  Florida, 
Eastern  U.  S.  Water  Law 

University  of  North  Carolina, 
Metropolitan  Water  Resources 
Planning  and  Management 

University  of  Wisconsin, 
Eutroph  icat ion 


University  of  Wisconsin, 
Water  Resources  Economics 
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RESEARCH  INSTITUTES 
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CENTERS  OF  COMPETENCE 
AND  THEIR  SUBJECT  COVERAGE 


.  Ground  and  surface  water  hydrology  at  the  Illinois  State  Water  Su 


rvey. 


.  Metropolitan  water  resources  planning  and  management  at  the  Center  for  Urban  and 
Regional  Studies  of  University  of  North  Carolina. 

.  Eastern  United  States  water  law  at  the  College  of  Law  of  the  University  of  Florida. 

.   Policy  models  of  water  resources  systems  at  the  Department  of  Water  Resources 
Engineering  of  Cornell  University. 

.  Water  resources  economics  at  the  Water  Resources  Center  of  the  University  of  Wisconsin. 

.  Eutrophication  at  the  Water  Resources  Center  of  the  University  of  Wisconsin. 

.  Water  resources  of  and  lands  at  the  Office  of  And  Lands  Studies  of  the  University  of  Arizona. 

•  Water  well  construction  technology  at  the  National  Water  Well  Association. 

.  Water-related  aspects  of  nuclear  radiation  and  safety  at  the  Oak  R.dge  National  Laboratory. 

.  Water  resource  aspects  of  the  pulp  and  paper  industry  at  the  Institute  of  Paper  Chemistry. 
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.   Effect  on  water  quality  of  irrigation  return  flows  at  the  Department  of  Agricultural  Engineering 
of  Colorado  State  University. 

.  Agricultural  livestock  waste  at  East  Central  State  College,  Oklahoma. 

.   Municipal  wastewater  treatment  technology  at  the  Franklin  Institute  Research  Laborator.es. 
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MANPOWER,  GRANTS,  AND 
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SCIENTIFIC  AND  TECHNICAL 
INFORMATION 
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